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Safety Precautions (observe the Following Instructions Without Fail )

Observe the following precautions in order to avoid damages on the machinery
and injuries to the operators and other personnel during the operation.

* In this document, the following symbols are used to indicate the level of damages or
injuries which might be incurred by the misoperation ignoring the precautions.

Indicates a potentially hazardous situation which, if not
avoided, will result in death or serious injury.

Indicates a potentially hazardous situation which, if not
avoided, will result in minor injury or property damage.

*[The following symbols represent "MUST NOT" or "MUST" operations which you have to
observe. (Note that there are other symbols as well.)

O

Represents "MUST NOT" operation which is inhibited.

0

Represents "MUST" operation which has to be executed.

/\ DANGER

Do not subject the Product to wa-

ter, corrosive or flammable gases,

and combustibles.

® Failure to observe this in-
struction could result in fire.

~

Do not subject the cables to exces-
sive force, heavy object, or pinch-
ing force, nor damage the cables.

® Failure to observe this in-

Do not put your hands in the ser-
vo driver.

\

Failure to observe this in-
struction could result in
burn and electrical shocks.

struction could result in

electrical shocks, damages
and breakdowns.

Do not touch the rotat-

ing portion of the mo-

tor while it is running.

@ Rotating portion

Do not drive the motor with exter-
nal power.

\

Phone: .894.0412 - Fax: T

Failure to observe this in-
struction could result in fire.

ATT7

~

Failure to observe this instruc-
tion could result in injuries.

Do not touch the motor, servo driver

and external regenerative resistor of

the driver, since they become very hot.

@ Failure to observe this in-

struction could result in
burns.

- Web: www.ctiautomation.net - Email: info@-ctiautomation.net




[Before Using the Products]

/\ DANGER

Do not place combustibles near
by the motor, driver and regenera-
tive resistor.

Failure to observe this in-
struction could result in fire.

%,

Do not place the console close to
a heating unit such as a heater or
a large wire wound resistor.[]

Failure to observe this in-
struction could result in fire

and breakdowns.

Ground the earth terminal of the
motor and driver without fail.

Failure to observe this in-
struction could result in
electrical shocks.

Install an over-current protection,
earth leakage breaker, over-tem-
perature protection and emergen-
cy stop apparatus without fail.(JJ

Failure to observe this instruc-
tion could result in electrical

shocks, injuries and fire.

Install an emergency stop circuit
externally so that you can stop
the operation and shut off the
power immediately.O

Failure to observe this instruction could
result in injuries, electrical shocks, fire,
breakdowns and damages.

Turn off the power and wait for a
longer time than the specified
time, before transporting, wiring
and inspecting the driver.

Failure to observe this in-
struction could result in
electrical shocks.

Install and mount the Product and
machinery securely to prevent
any possible fire or accidents in-
curred by earthquake.

Failure to observe this instruc-
tion could result in electrical
shocks, injuries and fire.

Turn off the power and make it
sure that there is no risk of elec-
trical shocks before transporting,
wiring and inspecting the motor.00O

Failure to observe this in-
struction could result in
electrical shocks.

Check and confirm the safety of
the operation after the earthquake.

Failure to observe this instruc-
tion could result in electrical
shocks, injuries and fire.

Wiring has to be carried out by the
qualified and authorized specialist.

Failure to observe this in-
struction could result in

electrical shocks.

Mount the motor, driver and re-
generative resistor on incombust-
ible material such as metal.[]

Failure to observe this in-
struction could result in fire.
.894.0412 - Fax: 723.4773 - We

o
o
>
¢}

Make the correct phase sequence
of the motor and correct wiring of
the encoder.

Failure to observe this instruction
could result in injuries breakdowns

and damages.

: www.ctiautomation.net - Email: info@ctiautomation.net




Safety Precautions (observe the Following Instructions Without Fail )

/\ CAUTION

Do not hold the motor cable or

motor shaft during the transporta-

tion.
Failure to observe this
instruction could result in

injuries.

~

Do not block the heat dissipating
holes or put the foreign particles
into them.

® Failure to observe this in-

Never run or stop the motor with
the electro-magnetic contactor
installed in the main power side.

® Failure to observe this

struction could result in
electrical shocks and fire.

Do not step on the Product nor

place the heavy object on them.
Failure to observe this
instruction could result in
electrical shocks, injuries,
breakdowns and damages.

instruction could result in
breakdowns.

Do not give strong

impact shocklto

the motor shaft.

O

Failure to observe this
instruction could result
in breakdowns.

Do not turn on and off the main
power of the driver repeatedly.

Failure to observe this
instruction could result in
breakdowns.

Do not approach to the machine
since it may suddenly restart after
the power resumption. 00

Design the machine to secure the
safety for the operator even at a
sudden restart.

\

Failure to observe this
instruction could result in
injuries.

Do not make an extreme gain ad-
justment or change of the drive.[
Do not keep the machine run-
ning/operating unstably.

\

Failure to observe this
instruction could result in
injuries.

Do not use the built-in brake as a
"Braking" to stop the moving
load.

\

Failure to observe this
instruction could result in
injuries and breakdowns.

Do not give strong impact shock
to the Product.

Failure to observe this
instruction could result in
breakdowns.

Do not modify, disassemble nor
repair the Product.

®

struction could result in fire,
electrical shocks and injuries.

Failure to observe this in-

Do not pull the cables with exces-
sive force.

® Failure to observe this

instruction could result in
breakdowns.

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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[Before Using the Products]

/\ CAUTION

Use the motor and the driver in
the specified combination.
Failure to observe this

instruction could result in
fire.

-~

Use the eye bolt of the motor for
transportation of the motor only,
and never use this for transporta-
tion of the machine.

Failure to observe this
instruction could result in
injuries and breakdowns.

Make an appropriate mounting of
the Product matching to its weight
and output rating.

Failure to observe this
instruction could result in
injuries and breakdowns.

-~

Make a wiring correctly and
securely.

0 Failure to observe this

instruction could result in
fire and electrical shocks.
Observe the specified mounting
method and direction.
Failure to observe this

instruction could result in
breakdowns.

Observe the specified voltage.

O

Failure to observe this in-
struction could result in
electrical shocks, injuries
and fire.

Keep the ambient temperature be-
low the permissible temperature
for the motor and driver.

Failure to observe this
instruction could result in
breakdowns.

-~

Connect the brake control relay to
the relay which is to shut off at
emergency stop in series.

Failure to observe this
instruction"could result in
injuries and breakdowns.

When you dispose the batter-
ies, observe any applicable reg-
ulations or laws after insulating
them with tape.

Execute the trial run without connecting
the motor to the machine system and fix
the motor. After checking the operation,
connect to the machine system again.

O

Failure to observe this
instruction could result in
injuries.

When any error occurs, remove
the cause and release the error
after securing the safety, then
restart.

O

Failure to observe this
instruction could result in
injuries.

This Product shall be treated as
Industrial Waste when you
dispose.

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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Maintenance and Inspection

* Routine maintenance and inspection of the driver and motor are essential for the proper and safe operation.

(Notes on Maintenance and Inspection )

1) Turn on and turn off should be done by operators or inspectors themselves.

2) Internal circuit of the driver is kept charged with high voltage for a while even after power-off. Turn off the
power and allow 15 minutes or longer after LED display of the front panel has gone off, before performing
maintenance and inspection.

3) Disconnect all of the connection to the driver when performing megger test (Insulation resistance mea-
surement) to the driver, otherwise it could result in breakdown of the driver.

(Inspection Items and Cycles |
General and normal running condition

Ambient conditions : 30°C (annual average), load factor of 80% or lower, operating
hours of 20 hours or less per day.

Perform the daily and periodical inspection as per the items below.

Type Cycles Items to be inspected

* Ambient temperature, humidity, speck, dust or foreign object”

» Abnormal vibration and noise”

* Main circuit voltage™

» Odor”

* Lint or other particles at air holes™

* Cleanness at front portion of the driver and connecter”

» Damage of the cables™

» Loose connection or misalignment between the motor and ~
machine or equipment ~

< Pinching of foreign object at the load™

Daily ©
inspection

~ * Loose tightening”
Annual * Trace of overheat™
» Damage of the terminals

Periodical ©
inspection

<Note> Inspection cycle may change when the running conditions of the above change.

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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(Guideline for Parts Replacement )

[Before Using the Products]

Use the table below for a reference. Parts replacement cycle varies depending on the actual operating
conditions. Defective parts should be replaced or repaired when any error have occurred.

O

Disassembling for inspection and repair should be carried
out only by authorized dealers or service company.

Prohibited
Product Component Stangsrc?erse?rl]zier;nenﬂ] Note
- Smoothing capacitor Approx. 5 years ~
) Cooling fan - 21o 3 years®
- (10,000 to 30,000 hours)~
~ Aluminum electrolytic ~ Approx. 5 years™
- capacitor (on PCB) - L
Driver” ~ : _
Rush current ~ ) Approx. .1 00,000 tlm_es~
- preventive relay (dependlnglqn w~ork|ng
. condition)
_ R - .. Approx. 20,000 times™ | These hours or cycles are
ush current preventive . .. .
. resistor” (dependlng.c?n wﬂorklng reference. .
. condition) When you experience any
. Bearing - 3 to 5 years™ error, replacement is required
- (20,000 to 30,000 hours)” | even before this standard
- Oil seal 5000 hours™ replacement cycle.
- Encoder - 3 to 5 years™
- (20,000 to 30,000 hours)~
Motor™ - Life time varies depending
- - on working conditions.
- Battery © Refer to the instruction
- for absolute encoder” manual attached to the
- - battery for absolute
- - encoder.”
Motor with Gear reducer 10,000 hours
gear reducer

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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Introduction

Outline

MINAS-A4 Series with wide output range from 50W to 5kW, are the high speed, high functionality AC servo
drivers and motors. Thanks to the adoption of a new powerful CPU, A4 Series now realize velocity response
frequency of 1kHz, and contribute to the development of a high-speed machine and drastic shortening of
tact-time.

Standard line-up includes full-closed control and auto-gain tuning function and the motors with 2500P/r
incremental encoder and 17-bit absolute/incremental encoder.

A4 Series have also improved the user-friendliness by offering a console (option) which enables you to
monitor the rotational speed display, set up parameters, trial run (JOG running) and copy parameters.

A4 Series can support various applications and their requirement by featuring automated gain tuning func-
tion, damping control which achieves a stable "Stop Performance" even in low-stiffness machine and high
speed motor.

This document is designed for the customer to exploit the versatile functions of A4 Series to full extent.

Cautions
1) Any part or whole of this document shall not be reproduced without written permission from us.
2) Contents of this document are subject to change without notice.

On Opening the Product Package

* Make sure that the model is what you have ordered.

* Check if the product is damaged or not during transportation.

* Check if the instruction manual is attached or not.

» Check if the power connector and motor connecters (CN X1 and CN X2 connectors) are attached or not (A
to D-frame).

Contact to a dealer if you find any failures.

Check of the Driver Model

(Contents of Name Plate )

Panasonie AC SERVO
Model number — Model No. MADDT1205  Serial No.P041100012 — Serial Number
Rated input/output voltage — | e 2oz s e.g.): P04110001Z
. Tl s o
Rated input/output current jp foow Lot number
Rated output of applicable motor /J/J\v‘ Month of production
g Year of production™

( Model Designation ] (Lower 2 digits of AD year)

MADDTA1205 k%>

1104 5t06 8109 100 12 Special specifications
(letters and numbers)
Current detector rating
Frame-size symbol Max. current rating of ~ —‘ Symbol|{Current rating
Symbol Frame power device Power supply 05~ 5A”
MADD'] A4-series, A-frame”| [symbol[ Current rating | [Symbol| Specifications | |07 7.5A"
MBDD A4—series, B-frame” T1 10A~ 1~ Single phase, 100V~ 107 10A”
MCDD A4-series, C-frame| T2" 15A" 2” Single phase, 200V 15~ 15A7
MDDD' A4—series, D-frame T3 30A~ 3" 3-phase, 200V 20” 20A"
MEDD’| A4-series, E-frame”| [ T5- 50A~ 5 Single/3-phase, ~ 307 30A”
MFDD | A4-series, F-frame T7" 70A~ 200V 407 40A"
TA" [ 100A 64° 64A°
B 150A 90" 90A”
A2 120A
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[Before Using the Products]

>3
Check of the Motor Model v
o
Q C
(Contents of Name Plate | =g
n «Q
Model —L Panasonic . oot 06
Rated input voltagefcurrent {2 Siemgts s ari | - Serial Number
ated input voltage/curre 16 A COMCTON & e.g.): 04110001
LRATED OUTPUT 0.2 KW SERNo. 04110001 T
ratod outout | (Mo o8 Lot number
P j Month of production
Rated rotational speed Year of production”

(Lower 2 digits of AD year)

(Model Designation |

MSMDS5AZS 1S k%

Tto4 5to6 7] 9[  10] 1110121 Special specifications™
(letters and numbers)
Motor structure
Symbol Type . j
MAMAq Ultra low inertia” D.e3|gn order
_ | (100W to 750W)” 1: Standard
Low inertia™
MQMA -
= (1 OOW to.4f) ow) Voltage specifications
| Low inertia o
MSMDT 50w to 750w)~ | Motor rated output Symbol Specifications
4 Low inertia” Symbol | Output (| Symbol| Output 17 (100 Vv~
MSMAT (1 0kW to 5.0kW)] - = .
= M'.ddl : rt: — 5A 50W 157 | 1.5kW 2° | 200 V-
1 Middle inertia ~ = = -
MDMAT (1 0kW to 5.0kW)] [— | —OOW__j 20" | 2.0kW- 100/200 common”
= ——— 02| 200W~ || 257 | 2.5kW z (50W only)
J High inertia = ™ = ™ y
MHMA (500W to 5.0kW)" 04" 400W" || 30" | 3.0kW
= Middle iner’;ia” 057| 500W~ || 407 | 4.0kW~
MFP/IA~ (400W to 4.5kW)” 08~ 750W~ 45" | 4.5kW
 opa | Middle ineriia” 09" 900W" || 50 | 5.0kw
(900W to 4.5kwW) | L_10 | 1.0kW

Rotary encoder specifications

Smbal Specifications
Y Format Pulse count |Resolution |Wire count
P~ Incremental” 2500P/r” 10,0007 5-wire”
S | Absolute/Incremental common 17bit 131,072 7-wire
Motor structure™ =
MSMD, MQMA MAMA
Svmbol Shaft Holding brake| Oil seal Svmbol Shaft Holding brake| Oil seal
0 Round|Key way|without] With |withou{with™!| > [Round|Key way|Without] With |Without With
Al @ o [ ] Al @ [ [ J
B| @ [ ] o B| @ o o
S @2 @ [ ] E” [ ] [ [ J
T @2 [ ] [ ] - F [ ) [ ] [ J
*1 The product with oil seal is a special order product.” MSMA, MDMA, MFMA, MGMA, MHMA
2 Key way with center tap. oo Shaft__[Holding brake| Ol seal
Y Round [Key way|Without| With |Without| With
Products are standard stock items or build to order c ® ® ®
items. For details, inquire of the dealer. D ® ® o
G [ [ ] [ ]
H o [ J o
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Introduction

Check of the Combination of the Driver and the Motor

This drive is designed to be used in a combination with the motor which are specified by us.
Check the series name of the motor, rated output torque, voltage specifications and encoder specifications.

(Incremental Specifications, 2500P/r |
<Remarks> Do not use in other combinations than those listed below.

R Applicable motor Applicable driver
Motor Rated[] Rated
supply series rotational speed iiodle. output HEE] FE
Single phase,” MAMA" - MAMAO12P1*" 100W~ MADDT1207" A-frame™
200V~ Ultra low” 500 O; Imin” MAMAOQ022P1*~ 200W~ MBDDT2210™ B-frame™
3-phase,” inertia” MAMAOQ042P1*~ 400W~ MCDDT3520” C-frame™
200V~ ” MAMAO082P1*~ 750W~ MDDDT5540” D-frame”
Single phase,” : : MQMA011P1*: 1OOW: MADDT1107~ A-frame:
100V- ’ MAMA" MQMAO021 P1*~ 200W~ MBDDT2110: B-frame~
. Low™ 3000¢/min” MQMAO41P1*~ 4OOW~ MCDDT3120~ C-frame~
Single phase,” inertia™ i MQMAO12P1*~ 1OOW~ MADDT1205~ A-frame~
200V MQMAQ022P1* 200W MADDT1207 A-frame
- ” MQMAQ42P1*~ 400W~ MBDDT2210” B-frame™
- - - MSMD5AZP1*~ 50W” MADDT1105~ A-frame”
Single phase,” - - MSMDO11P1*~ 100W~ MADDT1107~ -
100V~ - - MSMDO21P1*” 200W~ MBDDT2110” B-frame™
” MSMD~ - MSMDO041P1*" 400W~ MCDDT3120” C-frame™
- Low™ 3000r/min” MSMD5AZP1*~ 50W~ . -
Single phase,” inertia™ - MSMDO012P1*~ 100W~ MADDTQOS A-frame”
200V~ - - MSMDO022P1*~ 200W~ MADDT1207" ~
” - - MSMDO042P1*~ 400W~ MBDDT2210” B-frame™
Singler-phase,” |—— : MSMDOSP1~ | 750 | WCDDT3520" | Cframe
20(~)V Ms;\AA" - MSMA152P1*: 1.5kW: MDDD:I'5540~ D-frai\me
Low” 3000r/min” MSMA202P1* 2.0kW MEDDT7364 E-frame.
200V~ - . > . ~ . -frame”
- . . MSMA502P1*~ 5.0kW~ MFDDTBSAZ ”
Single/3-phase,” - . MDMA102P1*~ 1.0kW~ MDDDT3530” D-frame”
200V~ MDMA" - MDMA152P1*~ 1.5kW~ MDDDT5540” -
- Middle~ 2000r/min” MDMA202P1*~ 2.0kW~ MEDDT7364~ E-frame”
) MOMAMBZPT |40 | e
200V~ - - * . - . -frame”™
- . MDMA502P1*~ 5.0kW~ MFDDTB?)AZ -
Single/3-phase,” - - MHMAOQ052P1*~ 500W~ MCDDT3520” C-frame..
200V" ’ - - MHMA102P1*” 1.0kW~ MDDDT3530. D-frame~
MHMA"~ - MHMA152P1*” 1.5kW~ MDDDT5540”
- High~ 2000r/min” MHMA202P1*~ 2.0kW~ MEDDT7364~ E-frame™
3-phase,” inertia™ - MHMA302P1*” 3.0kW~ MFDDTA390~ -
200V~ - - MHMA402P1*~ 4.0kw~ . F-frame”
- - ” MHMA502P1*~ 5.0kW~ MFDDTB?’AZ -
Single/3-phase,” MFIN\/I A - MFMAQ42P1*~ 400W~ MCDDT3520” C-frame™
200V~ Middle™ 2000r/min” MFMA152P1*~ 1.5kW~ MDDDT5540” D-frame”
3-phase,” inertia” - MFMA252P1*~ 2.5kW~ MEDDT7364 E-frame™
200V~ - . MFMA452P1*~ 4.5kW~ MFDDTB3A2” F-frame”
Single/3-phase, 200V" MGMA~ - MGMAQ92P1*~ 900W~ MDDDT5540” D-frame”
- Middle™ 1000r/min MGMA202P1*~ 2.0kW~ MFDDTA390" -
3-phase, 200V inertia MGMA302P1*~ 3.0kW~ MFEDDTB3A2 F-frame
MGMA452P1* 4.5kW

<Note>

Suffix of " * " in the applicable motor model represents the motor structure.
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[Before Using the Products]

5 @
(Absolute/Incremental Specifications, 17-bit 23
a ®
<Remarks> Do not use in other combinations than those listed below. § -
=g
Applicable motor Applicable driver “a
powert] Motor{ Rated[] Rated[
supply series rotational speed e output il AN
Single phase,” MAMA" - MAMAO12S1*~ 100W~ MADDT1207" A-frame”™
200V~ Ultra low” 500 O; Jnin® MAMAO022S1*~ 200W~ MBDDT2210” B-frame”
3-phase,” inertia” MAMA042S1*” 400W~ MCDDT3520" C-frame”
200V~ ~ MAMAO082S1*~ 750W” MDDDT5540™ D-frame”
Single phase,” : : MQMA011S1*: 1OOW: MADDT1107: A—frame:
100V~ MAMA~ MQMAO021 S1*~ 200W~ MBDDT2110~ B—frame~
- Low” 30000/min” MQMA041S1 *~ 4OOW~ MCDDT31 20~ C—frame~
Single phase,” inertia” ] MQMA01281*~ 100W~ MADDT1205~ A-frame~
200V ’ MQMAQ22S1* 200W MADDT1207 A-frame
~ ~ MQMAQ42S1*” 400W~ MBDDT2210~ B-frame”
- - : MSMD5AZS1*~ 50W” MADDT1105~ Aframe”
Single phase,” - - MSMDO011S1*” 100W~ MADDT1107~ -
100V~ - - MSMD021S1*” 200W~ MBDDT2110~ B-frame”
3 MSMD~ - MSMD041S1*” 400W~ MCDDT3120” C-frame”™
- Low™ 3000r/min” MSMD5AZS1*” 50W~ - -
Single phase,” inertia” - MSMDO012S1*" 100W~ MADDT1205 A-frame”
200V~ - - MSMD022S1*~ 200W~ MADDT1207~ -
- - - MSMD042S1* 400W~ MBDDT2210~ B-frame”
Single/3-phase,” : : mgm%)g;g:: 175(;)(|)(Vv\\//: MCDDT3520” C-frame”™
20(~)V Ms;\AA* - MSMA152S1*: 1.5kW: MDDD~'I'554O~ D—fra:me
Low" 3000r/min” MSMA202S1* 2.0kW MEDDT7364 E-frame.
3-phase,” inertia” - m2m228§21*~ jgiw” MFDDTA390~ iy -
200V~ - - * . ~ . -frame”
3 . - MSMA502S1*~ 5.0kW~ MFDDTB?’AZ -
Single/3-phase,” - - MDMA102S1*~ 1.0kW~ MDDDT3530” D-frame"
200V~ MDMA" - MDMA152S1*~ 1.5kW~ MDDDT5540” -
- Middle™ 2000r/min” MDMA202S1*~ 2.0kW~ MEDDT7364" E-frame”
200V~ - - * . ~ " -frame”
~ - MDMA502S1*~ 5.0kW~ MFDDTB?’AZ 3
Single/3-phase.” : - MHMA052S1 *: 500W'~ MCDDT3520" C—frame:
200V - MHMA102S1* 1.0kW MDDDT3530. D-frame
MHMA~ - MHMA152S1* 1.5kW~ MDDDT5540”
- High~ 2000r/min” MHMA202S1*~ 2.0kW~ MEDDT7364" E-frame”
3-phase,” inertia™ : MHMA302S1*" 3.0kw~ MFDDTA390~ :
200V~ - : MHMA402S1*~ 4.0kW~ - F-frame”
3 - 3 MHMA502S1*” 5.0kW~ MFDD]’B3A2 -
Single/3-phase,” MFR/I A - MFMAQ042S1*” 400W~ MCDDT3520” C-frame”™
200V~ Middle™ 2000r/min” MFMA152S81*” 1.5kW~ MDDDT5540” D-frame”
3-phase,” inertia” - MFMA252S1*” 2.5kW” MEDDT7364" E-frame”
200V~ - - MFMA45281*” 4.5kW” MFDDTB3A2” F-frame”
Single/3-phase, 200V" MGMA~ - MGMAQ092S1*” 900W~ MDDDT5540" D-frame”
- Middie™ 1000r/min MGMA20281*" 2.0kW~ MFDDTA390~ -
3-phase, 200V inertia MGMA30281*” 3.0kw~ MEDDTB3A2 F-frame
MGMA452S81* 4.5kW

<Notes>
1) Suffix of " * " in the applicable motor model represents the motor structure.
2) Default of the driver is set for the incremental encoder specifications.
When you use in absolute, make the following operations.
a) Install a battery for absolute encoder. (refer to P.314, "Options" of Supplement.)
b) Switch the parameter PrOB (Absolute encoder setup) from "1 (default)" to "0".
3) No wiring for back up battery is required when you use the absolute 17-bit encoder in incremental.
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Parts Description

Driver

* A and B-frame

Mode switching button Set button
MODE S(F5T

Display LED (6-digit)

Rotary switch (ID)

Data setup button
Torque monitor check pin (IM)~ - - @:SHIFT

Velocity monitor check pin (SP) \ %: upP
: DOWN

/ Check pin (G : GND)

Communication™
/ connector 1, CN X3

Connector

[~ Main power™

Connector, CN X1~ input terminals
) C o (L1,L2)
for power input connection
04JFAT-SAXGF™| " Control power™

(JST) | input terminals™
| (L1C, L2C)

[~ Terminals™
_| for external”
Connector, CN X2™| regenerative resistor” '-
for motor connection

[ ————Communication™
connector 2, CN X4

/ Connector, CN X5~
for host connection

| (RB1,RB2,RB3) NI | Connector,CN X6~
O6JFAT-S%§T|; Terminals™ ‘\ for encoder connection
for motor connection™ T IR S
L (U,V,\W)

Connector, CN X7~

Screws for earth (x2) for external scale connection

e.g.) : MADDT1207 (Single phase, 200V, 200W : A-frame)
e C and D-frame

Mode switching button  Set button
MODE SET

Rotary switch (ID) Display LED (6-digit)

Data setup button

Torque monitor check pin (IM)” @: SHIFT
Velocity monitor check pin (SP) ®:UP
®: DOWN

Connector _— Check pin (G : GND)

Communication™
[~ Main power < / connector 1, CN X3
Connector, CN X17| input terminals’X

for main power connection™| (L1,L2,L3)

05JFAT-SAXGF~
(JsT) | Control power-

input terminals”™
| (L1C, L2C)

———— Communication™
connector 2, CN X4

Connector, CN X5~
_—

_ . . for host connection
Terminals

for external”
Connector, CN X2°| regenerative resistor”
for motor connection™| (RB1,RB2,RB3)

06JFAT-SAXGF"
wsm)| Terminas” ———— QIR

for motor connection™
L (U, V,W)

Connector,CN X6~
for encoder connection

—— Connector, CN X7~
for external scale connection

<Note> e.g.) : MCDDT1207 (Single/3-phase, 200V, 750W : C-frame)

X1 and X2 are attached in A to D-frame driver.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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[Before Using the Products]

e E and F-frame Rotary switch (ID) Set SbEgtton
O

Torque monitor check pin (IM)”
Velocity monitor check pin (SP)

Display LED (6-digit)

-
w
=0

o 2
e
o('D
ac
S 0
@ 3
n «Q

Data setup button

Main power ~ @: SHIFT
input terminals ®:UP
(L1,L2,L3) ©:DOWN

\~/ Screw for cover M3
\ Communication”

\ connector 1, CN X3

(r.1)

Terminals ™
for external ™ Communication”
regenerative - connector 2, CN X4
resistor ~ -

! [ Connector, CN X5
(P, B1, B2) .

for host connection

Terminals™ Connector,CN X6~
for motor™ for encoder connection
connection™
(U.v.w) Connector, CN X7~

for external scale connection

Terminal cover

Screws for earth (x2)
- Screw for cover M3

e.g.) : MEDDT7364 (3-phase, 200V, 2.0kW : E-frame)

Torque monitor check pin (IM)”  Rotary switch (ID)
Velocity monitor check pin (SP)

Ne— Mode switching button
= _:_;\ — MODE

Set button
SET
O
Display LED (6-digit)

Main powgr"\\ — . 3 \ﬁ Data setup button
input terminals / @: SHIFT
(L1,L2,L3) =\ ®:UP

A ®: DOWN

Check pin (G : GND)

> Nz

input terminals ~

= N0
o=
=] R Screw for cover M3
(r, 1) — | ~ T
- — 3 Communication
— ¢
- = connector 1, CN X3
Terminals ~ &E ’ l \
for external ~ —— — i: ¢ | Communication
regenerative ~ \ — = 3 l connector 2, CN X4
i ~ - /4
resistor - 2 X l " Connector, CN X5
(. B1.B2) = for host connection
2
Terminals™ H | . Connector,CN X6”
for motor” T ¢ l g for encoder connection
connection™ < \
(U,v,w) l Connector, CN X7~

for external scale connection

it

4

N Terminal cover

\Screw for cover M3

Screws for earth (x2)

i

QU\

<Note> e.g.) : MFDDTB3AZ2 (3-phase, 200V, 5.0kW : F-frame)

For details of each model, refer to "Dimensions " (P.324 to 326) of Supplement.
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Parts Description

Motor

* MSMD 50W to 750W
* MAMA 100W to 750W
* MQMA 100W to 400W

Encoder cable

Motor cable
Rotary encoder

Connector for brake cable”
(Only applicable to the motor ~

with electromagnetic brake) Motor frame

Flange Mounting holes (X4)

e.g.) : Low inertia type (MSMD series, 50W)

Connector for motor and brake

* MSMA 1.0kW to 5.0kW
* MDMA 1.0kW to 5.0kW
* MHMA 500W to 5.0kW
* MFMA  400W to 4.5kW
* MGMA 900W to 4.5kW

Connector for encoder

Oil seal —]

Flange

Mounting holes (X4)
e.g.) : Middle inertia type (MDMA series, 1.0kW)

<Note>

For details of each model, refer to "Dimensions " (P.327 to P.341) of Supplement.
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[Before Using the Products]

Console

Connector

Console body

Display ~
(7-segment LED)

Touch panel

<Note>
Console is an option (Part No.: DVOP4420).

(Display/Touch panel |

Display LED (6 digits)

Panasonic

— — Displays ID number of selected driver (in 2 digits). ~
,g{ BEBBE The value set in Pr00 (Address) is ID No.”
Displays the parameter No. at parameter setup mode.

/ﬁ] U MINAS

DIGITAL AC SERVO

Press this to shift the digit for data change.

Press this to change the data and to execute the operation ~
. of the selected parameter. ~
Numerical value increases by pressing (&),
and decreases by pressing @

SET Button : Shifts to "EXECUTE" display of each mode selected
by mode switching button.

Mode switching button : Switches the mode among the following 6 modes. ~
(1) Monitor mode ~
(2) Parameter setup mode ~
(3) EEPROM write mode ~
(4) Normal auto-gain tuning mode ~
(5) AUX function mode ~
* Trial run (JOG mode) ~
* Alarm clear ~
(6) Copy mode ~
» Parameter copy from the servo driver to the console ~
» Parameter copy from the console to the servo driver

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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How to Install

Install the driver and the motor properly to avoid a breakdown or an accident.

Driver

(Installation Place )

1) Indoors, where the products are not subjected to rain or direct sun beams. The products are not water-
proof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous acid,
chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from splash of
inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Well-ventilated and low humidity and dust-free place.

4) Vibration-free place

(Environmental Conditions |

ltem[O Conditiond
Ambient temperature” 0°C to 55°C (free from freezing)”
Ambient humidity” Less than 90% RH (free from condensation)”
Storage temperature™ —20°C to 80°C (free from freezing)”
Storage humidity™ Less than 90% RH (free from condensation)”
Vibration™ Lower than 5.9m/S? (0.6G), 10 to 60Hz"
Altitude Lower than 1000m

(How to Install )

1) Rack-mount type. Install in vertical position, and reserve enough space around the servo driver for ventilation.
Base mount type (rear mount) is standard (A to D-frame)
2) Use the optional mounting bracket when you want to change the mounting face.

A to D-frame e.g.) In case of C-frame

MADD~
MBDD"~ Mounting bracket
MCDD" (optional parts)

MDDD

I~ Mounting bracket
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[Before Using the Products]

(Mounting Direction and Spacing )

* Reserve enough surrounding space for effective cooling.
* Install fans to provide uniform distribution of temperature in the control panel.
» Observe the environmental conditions of the control panel described in the next page.
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A A

] L] |
Fan Fan 100mm ~
or more

nNna

4—5
40mm
or more

4—5
40mm
or more

100mm ~
or more

<Note>
It is recommended to use the conductive paint when you make your own mounting bracket, or repaint after

peeling off the paint on the machine for installing the products, in order to make noise countermeasure.

(Caution on Installation )

We have been making the best effort to ensure the highest quality, however, application of exceptionally
large external noise disturbance and static electricity, or failure in input power, wiring and components may
result in unexpected action. It is highly recommended that you make a fail-safe design and secure the safety

in the operative range.
There might be a chance of smoke generation due to the failure of these products. Pay an extra attention

when you apply these products in a clean room environment.
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How to Install

(Installation Place )

Since the conditions of location affect a lot to the motor life, select a place which meets the conditions below.

1) Indoors, where the products are not subjected to rain or direct sun beam. The products are not water-
proof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous acid,
chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from splash of
inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Where the motor is free from grinding oil, oil mist, iron powder or chips.

4) Well-ventilated and humid and dust-free place, far apart from the heat source such as a furnace.

5) Easy-to-access place for inspection and cleaning.

6) Vibration-free place.

7) Avoid enclosed place. Motor may gets hot in those enclosure and shorten the motor life.

(Environmental Conditions

ItemO ConditionO
Ambient temperature™ 0°C to 40°C (free from freezing) *1~
Ambient humidity” Less than 85% RH (free from condensation)”
Storage temperature” —20°C to 80°C (free from freezing) *2~
Storage humidity” Less than 85% RH (free from condensation)”
"V ibration” Motor only” Lower than 49m/s2 (5G) at running, 24.5m/s2 (2.5G) at stall”
i Impact” Motor only” Lower than 98m/s2 (10G)”

1

IP65 (except rotating portion of output shaft and lead wire end)”
« These motors conform to the test conditions specified in EN
" Enclosure rating” Motor only standards (EN60529, EN60034-5). Do not use these motors in
application where water proof performance is required such as
continuous wash-down operation.

*1 Ambient temperature to be measured at 5cm away from the motor.
*2 Permissible temperature for short duration such as transportation.

(How to Install

You can mount the motor either horizontally or vertically as long as you observe the followings.
1) Horizontal mounting
* Mount the motor with cable outlet facing downward for water/oil countermeasure.
2) Vertical mounting
» Use the motor with oil seal (non-standard) when mounting the motor with gear reducer to prevent the
reducer oil/grease from entering to the motor.
3) For mounting dimensions, refer to P.326 to 340 "Dimensions".

(Oil/\Nater Protection ]
1) Don't submerge the motor cable to water or oil. ®

2) Install the motor with the cable outlet facing downward.

3) Avoid a place where the motor is subjected to oil or water.

4) Use the motor with an oil seal when used with the gear reducer, so that Oil, water
the oil may not enter to the motor through shaft.
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[Before Using the Products]

(Stress to Cables |

1) Avoid a stress application to the cable outlet and connecting portion by bending or self-weight.

2) Especially in an application where the motor itself travels, fix the attached cable and contain the extension
junction cable into the bearer so that the stress by bending can be minimized.

3) Take the cable bending radius as large as possible. (Minimum R20mm)
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(Permissible Load to Output Shaft |

1) Design the mechanical system so that the applied radial load and/or thrust load to
the motor shaft at installation and at normal operation can meet the permissible
value specified to each model.

2) Pay an extra attention when you use a rigid coupling. (Excess bending load may
damage the shaft or deteriorate the bearing life.

3) Use a flexible coupling with high stiffness designed exclusively for servo application
in order to make a radial thrust caused by micro misalignment smaller than the
permissible value.

4) For permissible load of each model, refer to P.342, "List of Permissible Load to Output Shaft" of Supple-
ment.

[Notes on Installation)

1) Do not apply direct impact to the shaft by hammer while attaching/detaching a coupling to and from the
motor shaft.
(Or it may damage the encoder mounted on the other side of the shaft.)

2) Make a full alignment. (incomplete alignment may cause vibration and damage the bearing.)

3) If the motor shaft is not electrically grounded, it may cause electrolytic corrosion to the bearing depending
on the condition of the machine and its mounting environment, and may result in the bearing noise. Check
and verification by customer is required.
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How to Install

Console

(Installation Place )

1) Indoors, where the products are not subjected to rain or direct sun beam. The products are not water-
proof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous acid,
chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from splash of
inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Well-ventilated and low humidity and dust-free place.

4) Easy-to-access place for inspection and cleaning

(Environmental Conditions

ltem[O Condition[d
Ambient temperature™ 0°C to 55°C (free from freezing)”
Ambient humidity” Less than 90% RH (free from condensation)”
Storage temperature” —20°C to 80°C (free from freezing)”
Storage humidity™ Less than 90% RH (free from condensation)”
Vibration™ Lower than 5.9m/s? (0.6G), 10 to 60HZz"
Impact” Conform to JISC0044 (Free fall test, 1m for 2 directions, 2 cycles)”
Altitude Lower than 1000m

<Cautions>

* Do not give strong impact to the products.

* Do not drop the products.

* Do not pull the cables with excess force.

» Avoid the place near to the heat source such as a heater or a large winding resistor.

(How to Connect |

Connect to”
CN X4.

<Remarks>
» Connect the console connector securely to CN X4 connector of the driver
* Never pull the cable to plug in or plug out.
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System Configuration and Wiring

Overall Wiring (Connecting Example of C-frame, 3-phase)

* Wiring of the Main Circuit

Circuit Breaker (NFB)dsee P.32, 33 and 309.)

Use the circuit breaker matching capacity
of the power source to protect the power
lines. ~

Noise Filter (NF)dSee P-309)

Prevents external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver. ~

Magnetic Contactor (M(:)ﬁee P.32 and 33.)

Turns on/off the main power of the servo

driver.”

Use a surge absorber together with this.”

* Never start nor stop the servo motorl]
with this Magnetic Contactor. O

Reactor (L)éﬁee P321)

Reduces harmonic current of the main
power.

Pin RB1 (6-pin), RB2 (4-pin), and

RB3 (5-pin)C]

* RB2 and RB3 to be kept shorted for

normal operation. ~

 When the capacity shortage of
the regenerative resister is found,
disconnect a shorting bar
between RB2 and RB3, then
connect the external regenerative

resister between RB1 and RB2. ~

(Note that no regenerative resister
is equipped in Frame A and B type.
Install an external regenerative
resister on incombustible materi-
al, such as metal. Follow the same
wiring connection as the above.)”
When you connect an external
regenerative resister, set up
Parameter No. 6C to 1 or 2.

* Connection to U
the Connector, CN X1
(connection to input power)
L1 (Pin-5)
L2 (Pin-4)
L3 (Pin-3)
\ L L1C (Pin-2)
( ( L2C (Pin-1)
"4

« Connection to the Connector, CN X201
(connection to external components)
RB1 (Pin-6)

GrourF(earth) 7
Handle lever™

Use this for connector
connection. Store this after
connection for other occasions.
(see page for connection.)

Regenerative resistor (optional)O

<Remarks>[]

*When you use an external regenerative resister, install
an external protective apparatus, such as thermal fuse
without fail.”

* Thermal fuse and thermostat are built in to the regenera-
tive resistor (Option). If the thermal fuse is activated, it
will not resume.
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[Preparation]

PC (to be supplied by customer)

Setup support software™
"PANATERM® "™

DVOP4460 ~

(English, Japanese version/option)

uone.tedald

Console (option)™
DV0OP4420

* Wiring to Connector, CN X3/X4 (option)
(Connection to PC or host controller)

00000

ol ]
o « Wiring to Connector, CN X5 [0
.......... 8 : (Connection to host controller)
2 :
.............. o=
olfed Il g

‘i@:‘ Junction cable for encoder
=)y . N e Wiring to Connector, CN X6 [J
L

(Connection to encoder)
* Wiring to Connector, CN X7 [ ..|E"\:
(Connection to external scale)

J[' SEPA(> =P =@=Er Er mmmmmmmm == @ O

J\-

A

[y

ST T TSI T W]

== mmn=—

X
A

y—
7

i

§ &
AN

Short bar

U-phase™ (red)”
V-phase™ (white)
W-phase™(black)

Junction cable for motor
* Wiring to Connector, CN X20
(Connection to motor driving ~ DC Power supply ~
phase and ground) for brake™
DC24V~
(to be supplied by customer)

Junction cable ~
for brake N9
-9
E_ --------- _E : High voltage

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net

29



System Configuration and Wiring

Overall Wiring (Connecting Example of E-frame)

* Wiring of the Main Circuit
Circuit Breaker (NFB)dsee P-32, 33 and 309.)
Use the circuit breaker matching capacity
of the power source to protect the power
lines. ~

Noise Filter (NF)
Prevents external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver. ~

dsee P.309)

ﬁee P.32 and 33.)

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.”

Use a surge absorber together with this.”

* Never start nor stop the servo motor[]
with this Magnetic Contactor. ~

Reactor (L)é§ee P321)

Reduces harmonic current of the main
power.

Pin P, B1 and B2...0

« B1 and B2 to be kept shorted for
normal operation. ~

* When the capacity shortage of the
regenerative resister is found,
disconnect a short bar between B1
and B2, then connect the external
regenerative resister between P
and B2.”
Install an external regenerative
resister on incombustible material,
such as metal . Follow the same
wiring connection as the above. ~

* When you connect an external
regenerative resister, set up
Parameter No. 6C to 1 or 2.

* Connection with input O
power supply

L1
L2

=

-

* Connection to external components

.................... B e
B2
P TrTnnnEmERnmREEmmmemmmmRE
GrourF(earth)
Regenerative resistor (optional)O
<Remarks>[] <

e When you use an external regenerative resister,
install an external protective apparatus, such as
thermal fuse without fail.”

* Thermal fuse and thermostat are built in to the re-
generative resistor (Option). If the thermal fuse is
activated, it will not resume.
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[Preparation]

PC (to be supplied by customer)

Setup support software™
"PANATERM® "~

DV0OP4460 ~

(English, Japanese version/option)

uone.tedald

:

Console (option)”

'
ﬁ ‘o ovoRaazs
K=

e * Wiring to Connector, CN X3/X4 (option)U
(Connection to PC or host controller)

=
Q000

X5)

* Wiring to Connector, CN X5 [
(Connection to host controller)

o
(]
K o
o O
i 00 q
i [oX®] ..
H | e Wiring to Connector, CN X6 I
x (Connection to encoder)
=) ' Junction cable ~ f
T for encoder
* Wiring to Connector, CN X7 [
(Connection to external scale)
Short bar « Connection to motor driving
. phase and ground
From a top Junction cable for motor
U-phase
V-phase™
W-phase™
_ ®
Junction cable for brake
o
DC Power supply for brake™
DC24V~
(to be supplied by customer)
®
..... . o
i____1: High voltage
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System Configuration and Wiring

Driver and List of Applicable Peripheral Equipments

" Required(]] CircuitC] - fep fi i Cablel Cableld
Applicablel] Voltage Rated[(amgaeédg 8;?259,[[] N_0|seD Surgel Nmsg filter[] Magnetic[] diameter(] diameter Clconecton
motor output load) | currenty[  filter absorber | for signal | contactor |(main circuit)|(control circuit)

- | i~ 50W~ |approx.] ~ -
MSMD| Single’| _Joowr| 0.4kvAT - - . © |BMFTE104INT - )

phase,’ 3 . . ~ ~ -
© | MamaT 100V | 100w | BPREOR ) ) ) (3P+1a) ) -

~ ~ - 50W" | approx.”| - ~ - ~ = - -
| MSMDT T p00w 0.5kVAT - ; . - . . -
MADD i - - - ) -
- Single”| 100w~ | 2PRIOX. | -~ . | -
| mama] onge] 10OV | 0.3kvA] - - . BMFT61542N
WIA | phase, _|approx] - - - - (3P+1a) .
200v"| 200w~ | SRR . '

- ~ - - | approx. - - - ~ ~
MAMA 100WT] 0.3kvAT o0 - - - -
_ | MsmD ;']g%': 20(;W~ approx.] - - . © |BMFTRI04IN] - 3
= vamad oot | TR | 0-5KVA : - - (3P+1a) 20.072;?2_ .
y N . - . - - - - AWG~ .
MBPD MSMD Sinle”| 400w approx.| ~ ~ ~ - - 14 to 18~
. | oingie | UOWH g okvATl - - - BMFT61542N] -
MQMA"| phase, ~ - - " (3P+1a)” -
) - 200V N approx. ] - ~ ) i
T | MAMAT T | 200W7| Gegat . . - - - )

Driver

o [ MamAT ;ggsf 40(;W- approx.] - - - © |ewFrersaN] - 3

N ~ | Phase] 400W| g gkva| - - (3P+1a)

- | MSMD}——= - 1 - - - - - - )
N - | 750w-| @PProx. - -

— - 1.3kVA - | pvoP4180° - - - - )
MCDD da A - i - - - DVOP1460 - - 0.75mm?
MAMA"| Single/

. ] _lapprox.] - - - BMFT61542N] - AWG18”
3-phase,] 400W"| g grya| - - (3P+1ay” -

- | MFMAT| 200v| - K - '

- |MHMAT| - | 500W" ﬁ'pﬂ:% 15A° i - ) .

J0JO8UUOD SAISN|OXS 0] UOII8UU0D

- ~ - - | approx.] - ~ -
MAMA 750W7] 4 6KVA™ - - - -

. MDMN ) . approx. - ~ - - ~

- | 1.0kW- ] ) i ) .
B T KW 1 8kvA :
- A4 - -|approx.} - - DVOP1450
. |MGMA Single/ 900W™| {'gval - BMFT61842N] 2.0mm2”
MDDD"| MSMA"|3-phase,] 1.0kw| §PE0x] - ) (3P+1a)” | AWGT4
- = 200V —=—-¢ -
- |MHMAT - - . - ) i
. ) . . - 20A° DVOP4220 i i
MDIVIA approx.| - - -
23kVAT - - -

- MSMA™|  ~

- MFMA™ - - ~ - - -

- - - - - ~ " - Terminal
MD!\/IA - - - block”

approx.] ~ 2.0mm2” M5 i

3.3kVA™ BMF6352N] AWG14~ ggq-g"gfr

MHMA"| 200v | - ) (3P+2a2b)  ~

approx. 3.5mm?%”

- MSMA”~ © | 2.0kW”
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[Preparation]

q Required(] Circuit(] - P i Cable Cablel
Driver Applicablel] Voltage Rated[(émx;z? 3;?;‘5““] I;I_?lseD Surgel Nmsq filter[] MagneticL] diameter[] diameter Cicomection
motor output load) | current) ilter absorber | for signal | contactor |(main circuit) |(control circuit)
. N ~ _|approx.” . . . - - - -
o [MGMAT - | 20kWTl 3 8kvA] - : ) ) - - -
- MDMA"~ - - ~ - - - - - - -
- - - - - - - - ~ BMF6352N" - -
- MH!V'A - 3 0kW- approx.’ - - . . (3P+2a2b)” - - at
- MSMA~ - ol 4.5kVA™ . . . . ~ - ~ g
- - - - : - - . . - 3.5mm?2 - o
- | MGMAT . - - - - - - ) AWG12 T | Teminar] ER
- = i - _ ~ - - - . ) . block™ | [
- | MDMA" - - - - - - . . M5
- = 3- phase,] - g - " - - ~ ~ - 11.00r
MFDD | MHMA"| 200V | 4.0kW~| SR | 50A | DVOP3410 | DVOP1450 | DVOP1460 ; . %\7,\/58%3 smaller
MSMA~™ - ~ : : :
i . |approx.] - - - 5.3
MFMA 4B 6.8kVA] BMF6652N" - -
MGMA" -~ approx. (3P+2a2b) -
. _ 7.5kVAT] -
. - B 5.3mm?2
MD!VIA ~ ~ AWG10
~ approx.|
MHMA 5.0kW | Z 5 va
MSMA

* Select a single and 3-phase common specifications according to the power source.

» Manufacturer of circuit breaker and magnetic contactor : Matsushita Electric Works.
To comply to EC Directives, install a circuit breaker between the power and the noise filter without fail, and
the circuit breaker should conform to IEC Standards and UL recognized (Listed and ® marked).
5000Arms, 240V is the maximum capacity to be delivered to the circuit of 750W or larger model when the
maximum current value of the circuit breaker is limited to 20A.

* For details of noise filters, refer to P.309, "Noise Filter" and P.311, "Driver and List of Applicable Peripheral
Equipments (EC Directives)" of Supplement.

<Remarks>

» Select and use the circuit breaker and noise filter with matching capacity to those of the power source,
considering the load conditions as well.

» Terminal block and protective earth terminal
Use a copper conductor cable with temperature rating of 60°C or higher.
Protective earth terminal is M4 for A to D-frame, and M5 for E and F-frame.
Larger tightening torque of the screw than the max. value (M4 : 1.2 N-m, M5 : 2.0 N-m) may damage the
terminal block.

« Earth cable diameter should be 2.0mm? (AWG14) or larger for 50W to 2.0kW model, and 3.5mm? (AWG12)
or larger for 2.5kW to 4.0kW, and 5.3mm? (AWG10) or larger for 4.5kW to 5kW model.

* Use the attached exclusive connectors for A to D-frame, and maintain the peeled off length of 8 to 9mm.

* Tightening torque of the screws for connector (CN X5) for the connection to the host to be 0.3 to 0.35 N-m.
Larger tightening torque than these may damage the connector at the driver side.
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System Configuration and Wiring

Wiring of the Main Circuit (A to D-frame)

* Wiring should be performed by a specialist or an authorized personnel.
* Do not turn on the power until the wiring is completed.

(Tips onWiring] 8t09mm‘

1) Peel off the insulation cover of the cable.
(Observe the dimension as the right fig. shows.) :=

2) Insert the cable to the connector detached from the driver. (See P.37 for details.)
]

» ba ) Ra.

3) Connect the wired connector to the driver.

oCheck the name plate of the driver for power
specifications.”

oProvide a circuit breaker, or a leakage breaker. The
leakage breaker to be the one designed for "Inverter"
and is equipped with countermeasures for harmonics.”

OProvide a noise filter without fail.”

| OProvide a surge absorber to a coil of the Magnetic
Power 5| U1 Contactor. Never start/stop the motor with this
supply_NFB NF MCHLH 4 | L2 Magnetic Contactor.[]
Connect a fuse in series with the surge absorber. Ask
B , 3 L3 the manufacturer of the Magnetic Contactor for the
2 |L1c fuse rating.”
OProvide an AC Reactor.”
1 |L2C OConnect L1 and L1C, and L3 and L2C at single
- CN X1 phase use (100V and 200V), and don' t use L2.00
— 6 |RB1 OMatch the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W). "~
P I: 5 [RB3 oDon't disconnect the shorting cable between RB2 and
Yellow TN 4 |rB2 RB3 (C and D frame type). Disconnect this only when
(X2) 1\ U the external regenerative register is used.”
1 3 OAvoid shorting and ground fault. Don' t connect
v the main power.
2 * Connect pin 3 of the connector on the amplifier
W 3 side with pin 1 of the connector on the motor side.[
OEarth-ground this.O
Yellow 4 €|.> @ oConnect the protective earth terminal (@) of the driver
and the protective earth (earth plate) of the control panel
@ without fail to prevent electrical shock.”
— Motor oDon't co-clamp the earth wires to the protective earth
terminal (@)) . Two terminals are provided.”

Ground resistance - 100Q max.~ —oDon' t connect the earth cable to other inserting

For applicable wire, refer to P32 and 33.S/0t, nor make them touch.[

Saw . OCompose a duplex Brake Control Circuit so that the
bC brake can also be activated by an external

24v E)?bprg\l'(veer supply emergency stop signal.”
o0The Electromagnetic Brake has no polarity.”
Surge absorber OFor the capacity of the electromagnetic brake and
how to use it, refer to P.47, "Specifications of Built-in
Fuse (5A) Holding Brake".”

OProvide a surge absorber.”
OConnect a 5A fuse in series with the surge absorber.
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[Preparation]

Wiring of the Main Circuit (E and F-frame)

» Wiring should be performed by a specialist or an authorized personnel.
* Do not turn on the power until the wiring is completed.

[Tips on Wiring]
1) Take off the cover fixing screws, and detach the terminal cover.

2) Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the terminal block. For cable
diameter and size, rater to "Driver and List of Applicable Peripheral Equipments" (P.32 and 33).

uone.tedald

3) Attach the terminal cover, and fix with screws.
Fastening torque of cover fixed screw in less than 0.2 N-m.

oCheck the name plate of the driver for power
specifications. -

OProvide a circuit breaker, or a leakage breaker.
The leakage breaker to be the one designed for
"Inverter" and is equipped with countermea-

sures for harmonics.”
— L1 oProvide a noise filter without fail.”
Power] OProvide a surge absorber to a coil of the
supply[|\FB NF MC— LH L2 Magnetic Contactor. Never start/stop the
motor with this Magnetic Contactor.[
] L3 Connect a fuse in series with the surge
absorber. Ask the manufacturer of the Magnetic
r Contactor for the fuse rating.”
t OProvide an AC Reactor.”
- ODon't disconnect the short bar between B1 and
] P B2. Disconnect this only when an external
B1 regenerative register is used.”
L OMatch the colors of the motor lead wires to
5 |: B2 those of the corresponding motor output
Y&”g)w """"" terminals (U,V,W).”
[Redlx Y U oAvoid shorting and ground fault. O
] Don' t connect the main power.[]
eV -
[Mhite v OEarth-ground this.”
Black L W oConnect the protective earth terminal () of

the driver and the protective earth (earth

Green|E plate) of the control panel without fail to
’_@ @ D prevent electrical shock.O

oDon't co-clamp the earth wires to the protective
earth terminal (@) . Two terminals are provided.”
4 Motor ODon't connect the earth cable to other inserting
— slot, nor make them touch.”
Ground resistance : 100Q max.” -

For applicable wire, refer to P32 and 33. ~o Compose a duplex Brake Control Circuit so that

o the brake can also be activated by an external
DC ~ emergency stop signal.”
24V | DC power supply ~ oThe Electromagnetic Brake has no polarity.”

for brake OFor the capacity of the electromagnetic brake
and how to use it, refer to P.47, "Specifications

Surge absorber of Built-in Holding Brake".”

Fuse (5A) oProvide a surge absorber.”
OConnect a 5A fuse in series with the surge

absorber.
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System Configuration and Wiring

(Wiring Diagram |

Compose the circuit so that the main circuit power will be shut off when an error occurs.

| In Case of Single Phase, 100V (A and B-frame) |

| In Case of Single Phase, 200V (A and B-frame) |

+10%" +10%"

Power supply Single phase, 100V _159, to 115V _15%

Built-in thermostat of an external™
regenerative resistor (light yeIIow)

Maln power”

Control power
supply

}
}

172167-1"
Tyco Electronics AMP
Red

CN X2

Motor™

connection

172159-1 47— [CNXS
Tyco Electronics AMP ALM+
DC12 to 24V~
(£5%) T—% ALM-
I

s|<|c
r—

+10%" +10%"

Power supply Single phase, 200V _159, to 240V _15%

Built-in thermostat of an external™ ﬁ
regenerative resistor (light yellow) ) ON OFF ALM

[ =

\Surge absorber

_:MC

Mam power”
supply

Use areactor ford L

Control power
supply

—z—’—z—'

3-phase

172167-1"
Tyco Electronics AMP
Red

CN X2

Motor™

connection

172159-17
Tyco Electronics AMP
DC12 to 24V~
(£5%)

CN X5
STIA
| vy

————

In Case of Single Phase, 200V (C and D-frame) |

| In Case of 3-Phase, 200V

(Cand D-frame) |

+10%" +10%"

Power supply Single phase, 200V _159, to 240V _ o

<Remarks>0
When you use single
phase, connect the main
power between L1 and
L3 terminals.

NFB

=

Built-in thermostat of an external”
regenerative resistor (light yellow)

_ON OFFALM -
c

e L

Main power™
supply

Use areactor ford

3-phase

Control power’l

(Remove the short wire when you connect ~
the external regenerative resistor.)

|External regenerative remstorf...

172167-1"
Tyco Electronics AMP *
Red 111
White 575

Motor™

Black

connection

Green

]

172159-1"
Tyco Electronics AMP

* When you use motor model of

MSMA, MDMA, MFMA, MHMA and

MGMA, use the connections as the
- right table shows.. ~

[Motor portion] ~

Connector : by Japan Aviation Electronics Ind.

<Remark> 0

+10%"

+10%"

Power supply 3-phase, 200V _;go, to 240V _4g50,

<Remarks>0

When you use single
phase, connect the main
power between L1 and

Built-in thermostat of an external”
regenerative resistor (light yellow)

L3 terminals.

NFB

5 | LMain power”
supply

Control power”
supply

(Remove the short wire when you connect ~
the external regenerative resistor.

|Extema| regenerative resistorr..
172167-1"

Tyco Electronics AMP *

Red

)

CN X2

White

Black

Motor™
connection

Green

— ]

E{ o
172159-1" CN X5
Tyco Electronics AMP
DC12 to 24V~
(5%)
e ]
ot PIN No. |Application . |Application
oo G~ Brake™ A Brake™
c B H” Brake™ B Brake
JLO4V-2E20-4PE-B-R” A" NC~ C NC”
JLO4HV-2E22-22PE-B-R F~ U-phase” D U-phase
PIN No. |Application I V-phase” E V-phase
A U-phase” B~ W-phase™ F W-phase
B V-phase” E” Ground” G Ground
c W-phase” JLO04V-2E20-18PE-B-R D” Ground~ | JL04V-2E24-11PE-B-R H Ground
D Ground NC | NC

Do not connect anything to NC.
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[Preparation]

[Motor portion] ~
Connector : by Japan Aviation Electronics Ind.

In Case of 3-Phase, 200V (E and F-frame) |

+10%" +10%"
Power supply 3-phase, 200V _ g0, to 230V _450, DA 5
Built-in thermostat of an external” c °° B o©
regenerative resistor (light yellow) - o
O Oy JL0AH-2E 22 22PE AR 2
[T e 2Eg2-22PE-5- 2
T —surge abso_rti _____ PIN No. | Application o
Mc L T | A U-phase” =
] IS .o B V-phase”
i ain power’
] | L2 |  supply | C W-phase™
i ) \
T Control power” | D Ground
| " | { supply \
al—c
[External regenerative resistor|. 22277777777 P !
(Remove the short wire when you connect ~ : B1 |
the external regenerative resistor.) :_ ______ E '
Red T |
|~ | | Motor™ '
| V| } connection | JLO4V-2E20-18PE-B-R  JL04V-2E24-11PE-B-R
| W | i PIN No. | Application PIN No. | Application
| , G~ Brake™ A Brake™
o | H” Brake™ B Brake™
i A" NC~ C NC™
L ! F U-phase” D U-phase”™
a7 | I V-phase” E V-phase™
D12 0 24V~ [%* ' B~ W-phase” F W-phase™
(+5%) [ ” ! E” Ground” G Ground”
| D~ Ground” H Ground”
. o ] NC | NC

<Remark> Do not connect anything to NC.

Wiring method to connector (A to D-frame)

« Follow the procedures below for the wiring connection to the Connector CN and [X2].

How to[l
connect

1. Peel off the insulation cover of the cable. (see the right fig for exact length for peeling.)” 8 to 9mm
2. Insert the cable to the connecter in the following 2 methods. - f—]

(a) Using the attached Handle Lever - :':

(b) Using a screw driver (blade width of 3.0 to 3.5 mm)

(a) Using handle lever

D

Attach the handle lever to the
handling slot on the upper
portion. Press down the lever
to push down the spring.

4
"~

Insert the peeled cable
while pressing down the
lever, until it hits the
insertion slot (round hole).

* You can pull out the cable by pushing down the spring as the above.
(b) Using screw driver

1 P

Release the lever.

<CAUTION> O

* Peel off the cable with
exact length (8 to 9 mm)

« Take off the connector
from the Servo Driver
before making
connection. ~

* Insert one cable into each
one of cable insertion
slot. ©

+ Pay attention to injury by

»

Press the screw driver to Release the screw driver.
the handling slot on the
upper portion to push

down the spring.

Insert the peeled cable
while pressing down the
screw driver, until it hits the
insertion slot (round hole).

* You can pull out the cable by pushing down the spring as the above.

screw driver.
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System Configuration and Wiring
Wiring to the Connector, CN X6 (Connection to Encoder)
(Tips on Wiring |
o] |
Motor | Encoder 5., gr more
L —

oMaximum cable length between the driver and the motor to be 20m.
Consult with a dealer or distributor if you want to use the longer
cable than 20m. (Refer to the back cover.)”

ool

-a——20m max.——»

P
Connector
LY

oKeep this wiring away from the main circuit by 30 cm or more. Don't
guide this wiring through the same duct with the main, nor bind
them together.
N
Junction cable

and cannon plug type.”
]
|-—20m max—m|

o Encoder outlets are different by the motors, flyer leads + connecter
Cannon plug

Junction cable

|«— 20m max. !
p

°When you make your own encoder junction cable (for connectors,
refer to P.319, "Options (Connector Kit for Motor and Encoder
connection)" of Supplement.”
w
[D I
.

1) Refer to the Wiring Diagram below.”

Encoder”

junction cable

E5V T R
EOV -

2) Cable to be : Shielded twisted pair cable with core diameter of”
0.18mm? or larger (AWG24), and with higher bending resistance.

3) Use twisted pair cable for corresponding signal/power wiring.”
4) Shielding treatment”
( ); E5V

EQV

+ Shield wall of the driver side : Connect to Pin-20 (FG) of CN X6.”
+ Shield wall of the motor side : ~

Tyco Electronics AMP”
PS

Encoder side™
connector”

Driver side”
(Cannon plug)

CN X6

AN

5) Connect nothing to the empty terminals of each connector and™
Cannon Plug.

In case of 9-pin (17-bit absolute/incremental encoder) : Connect to pin-3.”

In case of 6-pin (2500P/r incremental encoder) : Connect to pin-6."
In case of cannon plug, connect to Pin-J.”

J

(Wiring Diagram ) In case of 2500P/r incremental encoder
« MSMDO 50W to 750W0O
* MAMAO100W to 750wW0O
« MOQMALILOOW to 400W Wht ...... - \ﬁCiN7X76 """" —
. ESV ; ( ) . ESV o Regulator
Black EOV 5 2 EOV ov gu
. /‘ 3
§ . 4
Light Blue: PS i i (,\) 5 ps
Purple | S 6 S
S )
/ \ Twisted pair  Case
:l 172168-1 172160-1
(by Tyco Electronics, AMP)| (by Tyco Electronics, AMP)
t .
motor Motor side Junction cable Driver side
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[Preparation]

¢« MSMAD 1kW to 5kW [ S B
« MDMAO 1kW to 5kW O o o  «— inNo-ofcomnector_|cNxg
« MHMADO500W to 5kW [ s RNl (T - oy |Reguiator k—
« MFMAD 400W to 45kW0 | S SV
« MGMAJ900W to 4.5kW b I f .
- i i PS K ; E E ( ) 5 PS
s s [ —— °LPS
P FG —‘ I
P % I‘T'I-T/
Straight plug™ N/MS3106B20-29S ‘
Cable clamp N/MS3057-12A" Twisted bair Case
|:|: :I (by Japan Aviafion Electronics Ind.) P
motor . |
Motor side Junction cable Driver side

[Wiring Diagram ) In case of 17-bit absolute/incremental encoder

*MSMDO 50Wto 750WO ) R _
« MAMALD 100W to 750W0] CWhite e ] E;\‘;“ X6y
. / g R —
MQMAL100W to 400W Black | T L (V) 2[Fgy |0V |Regulator
' o /‘ 3
i N 4
Vo - ' batt
R TR
L BATT R 6/ s
Light Blue: | <14 i A F
Purple . 55 5 : ( )
v -
Yellow/Green G 3 vy T
Twisted pair | C@se

1721611
(by Tyco Electronics, AMP)

:I 172169-1
(by Tyco Electronics, AMP)

motor Motor side Junction cable Driver side
* MSMAO  1kW to 5kWDJ , e B
« MDMAD  1kW to 5kWO e s ya— i No-ofconnector__loN X6
« MHMAL 500W to 5kWTJ b [T 2h oy |Regulator|—
« MFMAD 400W to 4.5kw0 (1 | R S
* MGMAO 900W to 4.5kW § L / 4
/—'4— BAT+ |- bat}ery > ps
1 Tea B : s
] PS
e
prrneeanes R <N S T t
Straight plug™ N/MS3106820-298" ‘ Cace
Cable clamp N/MS3057-12A Twisted pair - ————

|:|: :I (Japan Aviation Electronics Industry, Ltd.)

motor Juncti bl
Motor side uhction cable Driver side
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System Configuration and Wiring

Wiring to the Connectors, CN X3 and X4 (Connection to PC, Host or Console)

* This servo driver features 2 kinds of communication function, RS232 and RS485, and you can use in 3
connecting methods.

(In Case of Communication with One Driver Using R8232)

By connecting the PC and the driver via RS232, you can utilize the setup support software, "PANATERM®"
(option). "PANATERM "offers useful functions such as monitoring of various status, setup/change of pa-
rameters and waveform graphic display and so on.

[How to connect]

. R O Shut off both powers of *
Exclusive connecting

cable™ the PC and"the driver ~
Refer to "Options". before inserting/pulling ~
¢ out the connector.
] — Tighten the stop screw ~
securely.
CN X4 Connector for RS232"
(back side)

You can set the rotary switch (ID) to any of 0to F.

(In Case of Communication with Multiple Drivers Using RS232 and RS485)

By connecting the host (PC and host controller) and one driver via RS232 and connecting other drivers via
RS485 each other, you can connect multiple drivers..

RS485 RS485 Host controller”
(PC controller)

nNnn
nNnn

©) 00
RS232
L 1
CN X3 CN X4

Set up the rotary switch (ID) to 1 to F. Set up the rotary switch (ID) to O.

(In Case of Communication with Multiple Drivers Using RS485 Only |

By connecting the host with all drivers via RS485 you can realize connection with multiple drivers.
* Set up the rotary switch (ID) to 1 to F.

<Notes>

* You can connect up to 15 drivers with the host.

* For details, refer to P.278, "Communication"of Supplement.

(Connection with the Console )

Connectto”
CN X4
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[Preparation]

Wiring to the Connector, CN X5 (Connection to Host Controller)

* Tips on wiring

Ve

o Peripheral apparatus such as host controller should be located
within"3m.”

< 3m”
or shorter

Controller

30cm or longer
Power]
supply | [

[

°© Separate the main circuit at least 30cm away.”
Don't pass them in the same duct, nor bind them together.”

uone.tedald

o Power supply for control signals (Vcc) between COM+ and COM- (Vbc)
should be prepared by customer.”

COM+ 1
l:lz:(j: o Use shield twisted pair for the wiring of command pulse input and
] SNo——  encoder signal output.”

o Don't apply more than 24V to the control signal output terminals, nor run
S 50mA or more to them.”

o When the relay is directly driven by the control output signals, install a

- diode in parallel with a relay, and in the direction as the Fig. shows. The
= driver might be damaged without a diode installment, or by reverse
Lenxs direction.”

oFrame ground (FG) is connected to the earth terminal inside of the
driver.

* For detailed information, refer to Wiring Diagram at each control mode, P.83 (Position control mode), I
P.127 (Velocity control mode), P.161 (Torque control mode) and P.192 (Full-closed control mode).

» Specifications of the Connector, CN X5

Connetter to be prepared by customer

Connector at driver side” = = Manufacturerd
~ Part name Part No.
) Connecter (soldering type) 54306-5011 or -~ -
- 9YPE) 54306-5019 (lead-free)” Molex Inc.”
52986-5071 E)onnector cover 5433 :;;0501 3
Connecter (soldering type) 10150-3000VE"~ .
Connector cover 10350-52A0-008 Sumitomo 3M
<Note>

For details, refer to P.312, "Options" of Supplement.

<Remarks>
* Tightening torque of the screws for connector (CN X5) for the connection to the host to be 0.3 to 0.35N-m.

Larger tightening torque than these may damage the connector at the driver side.

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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Timing Chart

(Timing Chart |

Control ©
power supply” OFF ON
(L1C,L2C) !
Internal control ~ iapprox.100 to 300 ms
<> .
power supply OFF : approx.2s IeStabllshed
I !
! approx.1.5s |
I |<—>| |
Action of © : ———— :
driver CPU reset (initialization) ' *3 usually operation
i Osorlonger | !
Main ~ < :
power supply” ' OFF . ~ ON
(L1,L2,L3) — 2 g
! r 10ms™ |
ror longer !
S-RDY output™ :
(X5, Pin-34 and 35) OFF “Toms ON
or longer |
Servo-ON input” "2 o Oms or longer
(X5, Pin-29) OFF ON

«—>' approx.2ms

Dynamic ~
brake engaged released
«———>'approx.40ms
Motor ~ - .
energization not-energized energized
| ehergized

:4_,: approx.2ms

ON~
(brake released)

BRK-OFF output”
(X5, Pin-10 and 11)

OFF (brake engaged)

y |
»

100ms or longer -~

No command entry *1 Command”™
entry

I

I

I

I

I

I

I

I

|

I

I

¢
<

I

I

Position/Speed/”
Torque command

<Cautions>

» The above chart shows the timing from AC power-ON to command input.

* Activate the external command input according to the above timing chart.

*1. In this term Servo-ON input (SRV-ON) turns ON as a hard ware, but operation command can not be
received.

*2. S-RDY output will turn on when both conditions are met, initialization of micro computer has been com-
pleted and the main power has been turned on.

*3. After Internal control power supply , protective functions are active from approx. 1.5 sec after the start of
initializing microcomputer. Please set the signals, especially for protective function, for example over-
travel inhibit input (CWL,CCWL) or external scale input, so as to decide their logic until this term.
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[Preparation]

[When an Error (Alarm) Has Occurred (at Servo-ON Command))

Alarm normal alarm
I I
I
Dynamic brake : engaged *2
I
. | I
Motor energization energlzed_}:_ 0.5to 5ms non-energized
—_—
I I
- ~ I
(Sse_gg%?ady output ready ! not ready
~ | |
Servo-Alarm output” oot alarm | Slarm
(ALM) ——————1 Setup value of -
Break release output™ : F|):r6|3
(BRK-OFF) released (ON) «———=» engaged (OFF)
i d L o R when setup ~
motor spee [ value of PréB~ ]
is shorter,
 Setup value of ~
released (ON) «Pr6B___| ! o fime o fall
! t1* 1 'enaed" when time 10 1a
motor speed ' | Ot [ below 30r/min ~
' is shorter,

<Cautions>

*1. 11 will be a shorter time of either the setup value of Pr6B or elapsing time for the motor speed to fall below
30r/min.
t1 will be 0 when the motor is in stall regardless of the setup pf Pr6A.

*2. For the action of dynamic brake at alarm occurrence, refer to an explanation of Pr68, "Sequence at alarm
("Parameter setup" at each control mode) as well.

(When an Alarm Has Been Cleared (at Servo-ON Command) )

i 120ms or longer

3
>

Alarm-clear input” E—

(A-CLR) clear
Dynamic brake engaged > approx.2ms released

I

I I
Motor energization not-energized apé)rO)'(AOms energized

I I

I

Brake release output™ — T
(BRK-OFF) engaged (OFF) o “ released (ON)

Lo |approx.2ms
Servo-Ready output” : :

not read , ready

(S-RDY) y L

I I
Servo-Alarm output” I ! |
(ALM) alarm | ! not alarm

| 1 100ms or longer '

I I~ ’I
Position/Speed/” . input enabled
Torque command no input entry
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Timing Chart

( Servo-ON/OFF Action While the Motor Is at Stall (Servo-Lock) |

Servo-ON input”
(SEV-ON)

Dynamic brake

Motor energization

Brake release output™
(BRK-OFF)

<Cautions>

approx.40ms

OFF ON OFF
: | approx.2ms E
L I
dq* 3; | d b 1to 5ms q*2
engage : release e engage
: i '
1 ! !
| ! t1x1
D
I
not-energized :<_, energized ! not-energized
|
I
I
]

E :approx.st

engaged (OFF)

released (ON)

engaged (OFF)

*1. 1 will be determined by Pr6A setup value.
*2. For the dynamic brake action at Servo-OFF, refer to an explanation of Pr69, "Sequence at Servo-OFF

("Parameter setup" at each control mode) as well.
*3. Servo-ON will not be activated until the motor speed falls below approx. 30r/min.
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[Preparation]

( Servo-ON/OFF Action While the Motor Is in Motion |

(Timing at emergency stop or trip. Do not repeat this sequence. During the normal operation, stop the motor,
then make Servo-ON/OFF action.)

at Servo-ON at Servo-OFF Y
— i
Servo-ON input” =
OFF OFF
(SEV-ON) ON 8
s I L S
> . 11to 5ms
' I
I
Dynamic brake engaged * 3 released : engaged * 3

Motor energization not—energized: energized not-energized * 5

apfrox.40ms
I

, Sl Setup value of O

I
- approx.2ms « PréB | —
Brake release output engaged” ! PP m released (ON) engaged”
(BRK-OFF) (OFF) ! (OFF)
! t1*1
I

I

I

i Motor rotational |

Motor rotational speed speed ___, !
|

I

| approx.30r/min_ L —

I
/ apptox.30r/min |
_kg\__ - ' Setup value of I when setup |
T | PréB | |value of PréB
— >
I
I

Motor rotational ~ |‘

- i is shorter,
speed l servo validated —_—
released (ON) engaged (OFF)
. - I ; tl * 1 I
No servo-ON until the motor speed : ' (when time to fall
falls below approx. 30r/min. Motor rotational’ i | below 30r/min "~
speed _! ! is shorter,

<Cautions>

*1. 11 will be a shorter time of either the setup value of Pr6B or elapsing time for the motor speed to fall below
30r/min.

*2. Even though the SRV-ON signal is turned on again during the motor deceleration, Servo-ON will not be
activated until the motor stops.

*3. For the action of dynamic brake at alarm occurrence, refer to an explanation of Pt69, "Sequence at
Servo-OFF ("Parameter setup” at each control mode) as well.

*4. Servo-ON will not be activated until the motor speed falls below approx. 30r/min.

*5. For the motor energization during deceleration at Servo-OFF, refer to an explanation of Pr69, "Sequence
at Serve-OFF ("Parameter setup" at each control mode) as well.

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
45



Built-in Holding Brake

In the applications where the motor drives the vertical axis, this brake would be used to hold and prevent the
work (moving load) from falling by gravity while the power to the servo is shut off.

<Caution>

Use this built-in brake for "Holding" purpose only, that is to hold the stalling status.
Never use this for "Brake" purpose to stop the load in motion.

(Connecting Example |

The following shows the example when the brake is controlled by using the brake release output signal
(BRK-OFF) of the driver.

Relays to be shut off”
at emergency stop

Surge absorber N

briver - - _l
| .................. Motor

RY
Vbc é‘/
ST
Power supply ~ Fuse™
for brake (5A)

_COM-~___ . DC24V

Brake coil

"1 (77\BRK-OFF+

<Notes, Cautions>

1. The brake coil has no polarity.

2. Power supply for the brake to be provided by customer. Do not co-use the power supply for the brake and

for the control signals (Vbc).

3. Install a surge absorber as the above Fig. shows to suppress surge voltage generated by ON/OFF action
of the relay (RY). When you use a diode, note that the time from the brake release to brake engagement
is slower than that of the case of using a surge absorber.

. For a surge absorber, refer to P.323, "Recommended Components"of Supplement.

. Recommended components are specified to measure the brake releasing time.

Reactance of the cable varies depending on the cable length, and it might generate surge voltage.
Select a surge absorber so that relay coil voltage (max. rating : 30V, 50mA) and terminal voltage may not
exceed the rating.

[S2 10

(OutputTiming of BRK-OFF Signal)

* For the brake release timing at power-on, or braking timing at Servo-OFF/Servo-Alarm while the motor is
in motion, refer to P42, "Timing Chart".

» With the parameter, Pr6B (Setup of mechanical brake action while the motor is in motion), you can set up
a time between when the motor enters to a free-run from energized status and when BRK-OFF signal
turns off (brake will be engaged), when the Servo-OFF or alarm occurs while the motor is in motion.

<Notes>

1. The lining sound of the brake (chattering and etc.) might be generated while running the motor with built-
in brake, however this does not affect any functionality.

2. Magnetic flux might be generated through the motor shaft while the brake coil is energized (brake is
open). Pay an extra attention when magnetic sensors are used nearby the motor.
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[Preparation]

( Specifications of Built-in Holding Brake )

Static friction[Rotor inertia] Engaging|Releasing|[JExciting[} . ermissible[Permissible
MofcorD el torquel X10-40 timed timed [current DC AR€/€@sing iork (J) perltotal work
SEAMEE output N'm kg-m2 ms ms* | (atcool-off)| VO!t9€ |onepraking| x 10°
- 50W, 100W 0.29 “|  0.002” I 0.25” g 39.2 497
MSMD" = or more 35011888, |11 o1 less 1 Dpcav- = -
MAI\;IA" 200W, 400W 1.27 or more™| 0.018" 50 or less™ 0.30 of more” 137 44 1 -
750W~ 2.45 or more”| 0.075" 70 orless™ |20 orless] 0.35” 196~ 147 _fg
100W~ 0.29 3 0.03” 3 0.29° DC1V~ 137 44 .1~ 2
MQMA : or more 50 or less 15 or less , ) _ ] s
200w, 400W 1.27 or more”™ 0.09” 60 or less” . 0.41 or more 196 147 -
- 1.0kW~ 4.9 or more” 0.25~ - 1 0747 - - 196~ >
- 50 orless |15 o0rless . .
1.5kW, 2.0kW~ 7.8 or more” . - ~ . 392 -
. - 0.33 (100) 0.81 . ~ 490
MSMA 3.0kW 11.8 or more™ . 80 or less™ - -
- 50 or less . - . .
. 4.0kW, 5.0kW™ | 16.1 or more™ 1.357 110 or less” (130)° 0.90 . 1470 2156
- 70 or less - ”
. 1.0KW~ 4.9 or more” - 80 or less” (200 0.59° . 588~ 780
= = 1.357 =
- 1.5kW, 2.0kW™ | 13.7 or more” ~ 100 orless™ |50 orless| 0.797 - 1176~ 1470”
MD;\/IA 3.0kW~ 16.1 or more” - 110 orless™| (130)" 0.90” : 1470” 2156~
b 35 or less ~ ~ .
. 4.0kW~ 21.50rmore”| 4.25” 90 or less” (150)° 1.10 - 1078 2450
- - 25 or less -
. 5.0kW~ 24.5 or more” 4.7" . (200)° 1.307 . 1372 2940~
- = = = 80 or less_ ] = . = -
500W, 1.0kW~ | 4.9 - - roorlesst ) so- 588" | 7847
1. .9 or more . .
- . . 135" - (200)” . DC2Vv - ~
- ’ 50 or lessT ~ or more . .
MHMA 1.5kW~ 13.7 or more” - 100 or less” (130)° 0.79 1176 1470
- . 25 or less’ . . .
. 2.0kW to 5.0kW"~ | 24.5 or more” 4.7" - (200)° 1.30 1372 2940
~ 70 or less
. 400W~ 4.9 or more™ 1.357 80 or less™ ~ 0.597 588~ 784~
. . - ) (200) - . .
~ - 35 or less 5 5 ~
MFMA 1.5kW~ 7.8 or more” 4.7" . (150 0.83 1372 2940
- 2.5kW~ 21.6 or more” 8.75" 150 of less™ 100 or less| 0.75" 1470" 1470
. orless .
) 4.5kW” 31.4 or more” . ~ (450)” . - 2156~
- - - - 50 or less - - -
5 900W~ 13.7 or more” 1.357 100 or less” (130)° 0.797 1176" 1470
= . - 25 or less’ . - -
MGMA 2.0kw 24.5 or more” ~ 80 or less™ (200)° 1.3 . .
- = = 47 = ] = 1372 2940
- 50 or less .
3.0kW, 4.5kW 58.8 or more - 150 or less (130) 1.4

« Excitation voltage is DC24+10%.
* *Values represent the ones with DC-cutoff using a surge absorber for holding brake.
Values in ( ) represent those measured by using a diode (V03C by Renesas Technology Corp.)
* Above values (except static friction torque, releasing voltage and excitation current) represent typical
values.
* Backlash of the built-in holding brake is kept £1° or smaller at ex-factory point.
 Permissible angular acceleration : 30000rad/s? for MAMA series
10000rad/s? for MSMD, MQMA, MSMA, MDMA, MHMA, MFMA and
MGMA series
* Service life of the number of acceleration/deceleration with the above permissible angular acceleration is
more than 10 million times.
(Life end is defined as when the brake backlash drastically changes.)
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Dynamic Brake

This driver is equipped with a dynamic brake for emergency stop.
Pay a special attention to the followings.

<Caution>
1. Dynamic brake is only for emergency stop.

Do not start/stop the motor by turning on/off the Servo-ON signal (SRV-ON).
Or it may damage the dynamic brake circuit of the driver.

The motor becomes a dynamo when driven externally, and shorting current runs
while this dynamic brake is activated and might cause smoking or fire.

2. Dynamic brake is a short-duration rating, and designed for only emergency stop. Allow approx. 3 minutes
pause when the dynamic brake is activated during high-speed running.
(Over-current protection (error code No. 14) may be activated when the dynamic brake circuit inside the
F-frame amplifier has overheated.)

* You can activate the dynamic brake in the following cases.

1) When the main power is turned off

2) At Servo-OFF

3) When one of the protective function is activated.

4) When over-travel inhibit input (CWL, CCWL) of CN X5 is activated
In the above cases from 1) to 4), you can select either activation of the dynamic brake or making the
motor free-run during deceleration or after the stop, with parameter.
Note that when the control power is off, the dynamic brake will be kept activated.

1) Setup of driving condition from deceleration to after stop by main power-off (Pr67)

Sequence at main|~ Driving condition ngtear](.t(smof -
viati
power-off (Pr67) during deceleration| after stalling eEilT e
Setup value of Pr67

¥
0 D B |—| DB | | Clar |
1 Free-run |—| DB | | Clear |
2 DB |—| Free-run | | Clear |
3 Free-run |—| Free-run | | Clear |
4 D B |—| DB | | Hod |
5 Free-run |—| DB | | Hold |
6 DB |—| Free-run | | Hold |
7 Free-run |—| Free-run | | Hold |
8 Emergency stop|—| DB | | Clear |
9 Emergency stop|—| Free-run | | Clear |

Torque limit value at emergency stop will be that of Pr6E (Setup of torque at emergency stop)
when the setup value is 8 or 9.
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[Preparation]

2) Setup of driving condition from deceleration to after stop by Servo-OFF (Pr69)

Sequence at main|”

Driving condition

Contents of ~

o
—
®

©
Q
=
D
=2
o
S5

Servo-OFF (Pr69) During deceleration] _after stalling deviation -
Setup value of Pré9
0 b8 - b8 | [ Cear |
1 | Freerun — DB | | Clear |
2 | DB | Freerun | | Clear |
3 | Freerun [— Freerun | | Clear |
4 | DB |[— DB | | Hod |
5 | Freerun — DB | | Hod |
6 | DB [ Freerun | | Hod |
7 | Freerun [— Freerun | | Hod |
8 [Emergencystop)—— DB | | Clear |
9 Emergency stop—— Freerun | |  Clear |

Torque limit value at emergency stop will be that of Pr6E (Setup of torque at emergency stop)

when the setup value is 8 or 9.

3) Setup of driving condition from deceleration to after stop by activation of protective func-

tion (Pr68)

Sequence at main|’

Driving condition

Contents of ©

Servo-OFF (Pr68) During deceleration| after stalling dggbarfig? -
Settjp value of Pr68
0 | pB [ DB | | Hod |
1 | Freerun — DB | | Hod |
2 | DB |— Freerun | | Hold |
3 I Free-run |—| Free-run | | Hold |

Deviation counter at activation of protective function will be cleared at alarm-clear.

4) Setup of driving condition from deceleration to after stop by validation of over-travel inhibit

input (Pr66)

Sequence at over-travel [
inhibit input (Pr66)

Setup value of Pr66

¥
0

Driving condition

During deceleration| After stalling

Contents of ~
deviation ~
counter

T

Torque command to ~
inhibited direction is 0

Torque command to ~
inhibited direction is 0

Torque command to ™
inhibited direction is 0

Emergency stop '—

Torque command to ~
inhibited direction is 0

Hold

Hold

clear

Torque limit value during deceleration will be that of Pr6E (Setup of torque at emergency stop)

when the setup value is 2.

Changes will be validated after the control power is turned on.
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Caution on Homing Operation

* In homing action by using the host controller, stop position might not be stabilized if the origin input (Z-
phase of the encoder) is entered while the motor is not decelerated enough after the proximity input is
turned on. Set up the ON-positions of proximity input and the position of origin point, considering the
necessary pulse counts for deceleration. Take the positioning action and homing action into account when

you set put acceleration/deceleration time with parameter, since this affect these action as well.
For the details of homing, observe the instruction manual of the host controller.

(Example of Homing Action]

Proximity dog on... .Decelerates at an entry of the proximity input, and stops at an entry of the first origin

input (Z-phase)

/ N
proximity input 4 proximity dog
speed 4\—\
origin input I_l
encoder Z-phase
\ J

Proximity dog off... .Decelerates at an entry of the proximity input, and stops at an entry of the first origin

input (Z-phase) after the input is tuned off

e B
proximity dog
proximity input !
speed f\—\
origin input I_l
encoder Z-phase
N J
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Setup of Parameter and Mode [Preparation]

Outline of Parameter

This driver is equipped with various parameters to set up its characteristics and functions. This section
describes the function and purpose of each parameter. Read and comprehend very well so that you can
adjust this driver in optimum condition for your running requirements.

How to Set

* You can refer and set up the parameter with either one of the following.
1) Front panel of the driver
2) Combination of the setup support software, "PANATERM®" (Option, DVOP4460: English/Japanese
version) and PC.
3) Console (DV0P4420, option)

o
—
®

©
Q
=
D
=
o
S5

<Note>
For setup of the parameters on PC screen, refer to the instruction manual of the "PANATERM®".

How to Connect

RS232 connection cable (option)~
* DVOP 1960 (for DOS/V machines)

|

(]
Connect to CN X4 ——
‘%‘ D

3 Setup disc of setup support software,
Console “P ANATERM"
* DVOP4460 :~
English/Japanese version (option)

<Remarks>
» Connect the console connector to the connector, CN X4 of the driver securely.
* Do not pull the cable to insert/unplug.
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Setup of Parameter and Mode

Composition and List of Parameters

Parameter No.[

I

Group (PrOI00) Outline
Functional selection 00 to OF~ You can select a control mode, designate 1/O signals and set up a baud

- - rate.”

Adjustment 10 to 1F,” You can set up servo gains (1st and 2nd) of position, velocity,

- 27 to 2E7 integration, etc, and time constants of various filters. ~

- 20 to 26, 2F~ | Parameters related to Real Time Auto-Gain Tuning. You can set up a

- - mode and select a mechanical stiffness.”

- 30 to 3F” You can set up parameters related to gain switching(1st «— 2nd)”
Position (Step) 40 to 4F You can set up an input form, directional selection of command pulses,
Control - - dividing of encoder output pulse and set up a division multiplier ratio of
- - command pulse.”

Velocity Control, 50 to 5A,” | You can set up an input gain of command pulse, reverse polarity and
Torque Control T T4to 7T adjust offset. You can also set up internal speeds (1 to 8th speed),
- - acceleration/deceleration time.”

- 5B to 5F You can set an input gain, reverse polarity and set up a torque limit of
- - torque command.”

Sequence ~ 60 to 6F You can set up detecting conditions of output signals, such as
- - positioning-complete and zero-speed.”

- - You can also set up a deceleration/stop action at main power-off, at

- - alarm output and at servo-off, and clear condition of the deviation
- - counter. ~
- 70to 737 You can set up actions of protective functions. ~
Full-Closed Control 78 to 7F You can set up dividing of external scale.

For details, refer to "Parameter Setup" of each control mode.

* In this document, following symbols represent each mode.

Setupl Setup(]
Symbol Control mode valuel] |Symbol Control mode valuel
of Pr02 of Pr02
P~ Position control” 0" P/S™ | Position (1st)/Velocity (2nd) control”| ~ 3*~
S™ | Velocity control” 17 P/T™ | Position (1st)/Torque (2nd) control” 4*
T Torque control” 2 S/T | Velocity (1st)/Torque (2nd) control 5*
F Full-Closed control 6

* When you select the combination mode of 3, 4 or 5, you can select either 1st or 2nd with control
mode switching input (C-MODE).

When C-MODE is open :

1st mode selection

When C-Mode is closed : 2nd mode selection
Do not enter the command 10ms before/after the switching.
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[Preparation]

(Parameters for Functional Selection |

Par(%r?gg )NO' g Set up of parameter Range Default Unit Related Control Mode
00 *1” | Address of axis” 0to 15" 17 = all”
01 *1” | Initial display of LED” 0to17” 17 = all”
02 *1” | Setup of control mode™ Oto6” 1" - all” -
03~ Selection of torque limit™ 0to 3" 1" = P,S, F” °
04 *1~ | Setup of over-travel inhibit input™ O0to 2 17 = all” 2
05~ Switching of Internal/External speed setup] 0to 3 0" = S %-
06~ Selection of ZEROSPD input” Oto2” 0” - S, T =
07" Selection of speed monitor (SP)” 0to9” 3 - all”
08~ Selection of torque monitor (IM)” 0to 12~ 0" = all”
09” Selection of TLO output™ Oto 8 (0 - all”
0A” Selection of ZSP output™ 0to 8 17 - all”
0B *1” | Setup of absolute encoder” 0to2” 17 - all”
0C *1” | Baud rate setup of RS232” O0to5” 2" - all”
0D *1™ | Baud rate setup of RS485™ 0to5” 2 = all”
OE *1” | Setup of front panel lock™ 0to1” 0" - all”
OF (For manufacturer's use) - - - -

* For parameters with suffix of "*1", change will be validated after the reset of the control power.

(Parameters for Adjustment of Time Constant for Gains and Filters |

Par(?anr]gg )NO' g Set up of parameter Range Amc?fn:?zgmme Unit Related Control Mode
107 1st gain of position loop™ 0 to 3000 [<63>7<32>] 1/s” P, F~
117 1st gain of velocity loop™ 1to 3500™ [<35>7<18>] Hz" all”
127 1st time constant of velocity loop integration™| 1 to 1000™ [<16>7<31>] ms” all”
137 1st filter of velocity detection™ Oto5" [ <0>" - all”
14~ 1st time constant of torque filter” 0 to 2500~ ”<65>1< 126> 0.01ms™ all”
157 Velocity feed forward™ —2000 to 2000 <300>" 0.1%" P, F~
16~ Time constant of feed forward filter” 0to 6400" [ <50>" 0.01ms”™ P, F~
17~ (For manufacturer's use)” - o= - -
18~ 2nd gain of position loop™ 0 to 3000 [<73>7<38>] 1/s” P, F~
197 2nd gain of velocity loop - Tto 3500 |<35>7| <185~  HzZ" all”
1A” 2nd Time constant of velocity loop integration] 1 to 1000™ [ <1000>" ms” all”
1B~ 2nd filter of velocity detection™ Oto5" [ <0>" - all”
1C” 2nd torque filter time constant” 0 to 2500~ ~<65>1< 126>7 0.01ms™ all”
1D~ 1st notch frequency” 100 to 15007 1500 Hz" all”
1E™ Selection of 1st notch width™ Oto4™ [ 27 = all”
1F~ (For manufacturer's use)” - = - -
27" Setup of instantaneous velocity observer’ Oto1™ [ <0>" - P, S
28~ 2nd notch frequency” 100 to 15007 1500 Hz" all”
297 Selection of 2nd notch width™ Otod™ [ 27 = all”
2A" Selection of 2nd notch depth” 0to99” [ 0~ - all”
2B~ 1st damping frequency” 0to2000" [ O~ 0.1HZ" P, F~
2C~ Setup of 1st damping filter” —-200t0 2000 O° - P, F~
2D 2nd damping frequency” 0to2000" [ 0O~ 0.1HZ" P, F~
2E Setup of 2nd damping filter —-200t0 2000 O — P, F

* For parameters which default values are parenthesized by "< >", default value varies automatically by the
real-time auto-gain tuning function. Set up Pr21 (Setup of Real-time auto-gain tuning mode) to 0 (invalid)
when you want to adjust manually.
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Setup of Parameter and Mode

(Parameters for Auto-Gain Tuning |

Par(?jrrgg )NO' g Set up of parameter Range ch?;gﬁ:jgmme Unit Related Control Mode
20° Inertia ratio™ 0to 100007 | <250>" Y%~ All
21" Setup of real-time auto-gain tuning mode™ Oto7” 17 = All
227 Mechanical stiffness at real-time auto-gain tuning” 0to 15" 4 | 1" = All”
23" Setup of adaptive filter mode™ Oto2” 17 = P,S, F
24" Selection of damping filter switching™ Oto 2 0" - P, F~
257 Setup of action at normal mode auto-gain tuning” Oto7” 0" = All”
26~ Setup of software limit” 0 to 1000 10”7 0.1rev” P, F”
2F *3 Adaptive filter frequency 0to 64 0 = P,S,F

*3 this parameter will be automatically set up when the adaptive filter is validated (Pr23, “Setup of adaptive
filter mode” is “1”, and you cannot set this up at your discretion. Set up Pr23, “Setup of adaptive filter
mode” to “0” (invalid) to clear this parameter.

(Parameters for Adjustment (2nd Gain Switching Function) |

Par(?jr?gg )NO' g Set up of parameter Range Default Unit Related Control Mode
307 Setup of 2nd gain” Oto 17 <1>" = All
31 1st mode of control switching” 0to 10" <0>" = All”
327 1st delay time of control switching™ 0 to 10000™ <30>" 166uS™ All”
33" 1st level of control switching™ 0 to 20000~ <50>" = All
34 1st hysteresis of control switching” 0 to 20000™ <33>" = All”
35 Time for position gain switching™ 0to0 100007 | <20>~ |(!*selpvalie]] P, F
367 2nd mode of control switching™ Oto5” <0>" = S, T
37" 2nd delay time of control switching™ 0 to 10000™ 0" 166uS” S, T
38 2nd level of control switching™ 0 to 20000 0" - S, T
397 2nd hysteresis of control switching™ 0 to 20000 0" = S, T
3A” (For manufacturer's use)” - - - -
3B~ (For manufacturer's use)” = - - =
3C” (For manufacturer's use)” - - = -
3D" Setup of JOG speed” 0 to 500” 3007 r/min” All”
3E” (For manufacturer's use)” = = = =
3F (For manufacturer's use) - = = =

* For parameters which default values are parenthesized by "< >", default value varies automatically by the
real-time auto-gain tuning function. Set up Pr21 (Setup of Real-time auto-gain tuning mode) to O (invalid)
when you want to adjust manually.

* In this documentation, each mode is represented by the following symbols
P : Position control, S : Velocity control, T : Torque control, F : Full-closed control, P/S : Position (1st),/
Velocity (2nd) control, P/T : Position (1st)/Torque (2nd) control, S/T : Velocity (1st)/Torque (2nd) control
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(Parameters for Position Control )

[Preparation]

Par(?jr?gg )NO' g Set up of parameter Range Default Unit Related Control Mode
40*1” | Selection of command pulse input ~ Oto1” 0" = P, F
41*1” setup of rotational direction of command pulse ~ Oto1” 0" - P, F~
42*1° setup of command pulse input mode ~ 0to 3~ 1" = P, F~
43" Canceling of command pulse prohibition input Oto1” 1” - P, F~
44*1 Numerator of pulse output division ~ 1to 32767 25007 - all
45*17 Denominator of pulse output division ~ 0 to 32767 0" = all”
46*17 Logic reversal of pulse output ~ 0to 3" 0" = all”
47*17 Setup of Z-phase of external scale ™ 0 to 32767 0" = F~
48" 1st numerator of electronic gear ~ 0 to 10000~ 0" - P, F~
49" 2nd numerator of electronic gear ~ 0 to 10000™ 0" = P, F~
4A” Multiplier for numerator of electronicgear] 0to 177 0” - P, F~
4B Denominator of electronic gear ~ 1 to 10000~ 10000~ = P, F~
4C” Setup of smoothing filter for primary delay Oto7” 1" = P, F~
4D*1" | Setup of FIR smoothing ~ 0to 317 0" = P, F
4E Counter clear input mode ~ Oto2” 17 = P, F~
4F (For manufacturer's use) iy iy _ _-

* For parameters with suffix of "*1", change will be validated after the reset of the control power.

[Parameters for Velocity/Torque control]

Parameter No.

i

(Pron) Set up of parameter Range Default Unit Related Control Mode
507 Input gain of speed command” 10 to 2000~ 500~ (r/min)/V ~ S, T
51~ Input reversal of speed command ~ 0Oto1” 17 = S”
52 Offset of speed command™ —2047 to 2047 0" 0.3mV~ S, T
53 1st speed of speed setup”™ -20000 to 20000 0" r/min” S”
54~ 2nd speed of speed setup” -20000 to 20000 0" r/min” S”
557 3rd speed of speed setup” -20000 to 20000 0" r/min” s”
56~ 4th speed of speed setup” -20000 to 20000 0" r/min” S, T
747 5th speed of speed setup” -20000 to 20000 0" r/min” S”
757 6th speed of speed setup” -20000 to 20000 0" r/min” s”
76" 7th speed of speed setup™ -20000 to 20000 0" r/min” S”
77 8th speed of speed setup” -20000 to 20000 0" r/min” S”
57 Setup of speed command filter” 0 to 6400 0 0.01ms S, T
58~ Setup of acceleration time” 0 to 5000~ 0" 2ms/(1000r/min) S”
59~ Setup of deceleration time™ 0 to 5000~ 0" 2ms/(1000r/min) S”
5A” Setup of sigmoid acceleration/deceleration time”| 0 to 500” 0" 2ms” S~
5B~ Selection of torque command”™ Oto1” 0" = T
5C” Input gain of torque command” 10 to 100” 30~ 0.1V/rated torque T
5D Input reversal of torque command ~ Oto1” 0" = T
5E” Setup of 1st torque limit” 0 to 500~ <500>*2" %"~ all”
5F Setup of 2nd torque limit 0 to 500 <500>*2 % P,S,F

*2

Refer to P.57, "Setup of Torque Limit".

Defaults of Pr5E and Pr5F vary depending on the combination of the driver and the motor.
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Setup of Parameter and Mode

(Parameters for Sequence

Par(?jr?gg )NO' g Set up of parameter Range Default Unit Related Control Mode
60~ In-position (positioning complete) range™| 0 to 32767~ 1317 Pulse” P, F~
61" Zero speed” 10 to 20000~ 50" r/min” all”
62" At-speed (arrived speed)” 10 to 200007 1000~ r/min” S, T
63~ Setup of in-position output™ 0to 3" 0" - P, F~
64~ (For manufacturer's use)” - - = -
65~ Selection of LV-trip at main power off” Oto1” 17 - all”
66*T Sequence at run-prohibition” 0to 2 0" - all”
67" Sequence at main power off” 0to9” 0" = all”
68~ Sequence at alarm” Oto 3 0" = all”
69” Sequence at servo-off” 0to9” 0" - all”
B6A” Setup of mechanical brake action at stall"| 0 to 100” 0" 2ms all”
6B~ Setup of mechanical brake action in motion”| 0 to 100™ 0" 2ms” all”
6C*T Selection of external regenerative resister]  0to 3™  |&ppames % = all”
6D*1 Detection time of main power shut-off” 35 to 1000” 357 2ms all”
6E” Setup to torque at emergency stop” 0 to 500~ 0" %"~ all”
6F~ (For manufacturer's use)” - - = -
70" Excess setup of positional deviation™ 0to 32767 | 25000° | 256Pulse” P, F~
71" Excess setup of analog input” 0 to 100~ 0" 0.1V~ S, T
72" Setup of over-load level” 0 to 500~ 0" Y%~ all”
73 Setup of over-speed level 0 to 20000 0 r/min all

(Parameters for Full-Closed Control )

Parameter No.[J .

(Pro0) Set up of parameter Range Default Unit Related Control Mode
78*1” Numerator of external scale division™ 0 to 32767 0" - F~
79*1” Numerator multiplier of external scale division™ 0to17” 0" = F~
7TA*1” Denominator of external scale division™ | 1to 32767 10000 - F~
7B*1” | Excess setup of hybrid deviation™ 1 to 10000~ 100" | toxSsemar F~
7C*1” Reversal of direction of external scale™ Oto1” 0" = F~
7D (For manufacturer's use)” - - - -
= (For manufacturer's use)” - = - =
7F (For manufacturer's use) - - - =

* For parameters with suffix of "*1", change will be validated after the reset of the control power.

* In this documentation, each mode is represented by the following symbols
P : Position control, S : Velocity control, T : Torque control, F : Full-closed control, P/S : Position (1st),/

Velocity (2nd) control, P/T : Position (1st)/Torque (2nd) control, S/T : Velocity (1st)/Torque (2nd) control
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[Preparation]

Setup of Torque Limit

Torque limit setup range is 0 to 300 and default is 300 except the combinations of the motor and the driver
listed in the table below.

; Max. value of [ ; Max. value of

Frame Model No. Applicable motor torque limit Frame Model No. Applicable motor torque limit
A~ - MAMAO12P1*" 500" . MGMAQ92P1*~ 225"
frame MADD:I- 1207 MAMAO012S1*” 500" D-~ MDDDT5540" MGMAQ092S1*~ 225"
B-" MBDDT2210" MAMAO022P1*" 500~ frame - MAMAO082P1*" 500~
frame . MAMA022S1*” 500~ - . MAMA082S1*” 500"
- - MAMAO042P1*" 500~ - . MGMA202P1*~ 230"
c-~ MCDDT3520 MAMA042S1*” 500~ - MFDDTA?’QO MGMA202S1*~ 230"
frame MHMAOQ052P1*~ 255~ F-~ - MGMA302P1*~ 235"
- MHMAOQ052S1* 255 frame MGMA302S1*~ 235"
- MFDDTB3A2 MGMA452P1*~ 255~

MGMA452S1* 255

* The above limit applies to Pr5E, 1st torque limit setup, Pr5F, 2nd torque limit setup and Pr6E, Torque setup
at emergency stop.

<Caution>
When you change the motor model, above max. value may change as well. Check and reset the setup
values of Pr5E, Pr5F and Pr6E.

(Cautions on Replacing the Motor )

As stated above, torque limit setup range might change when you replace the combination of the motor and
the driver. Pay attention to the followings.

1.When the motor torque is limited,
When you replace the motor series or to the different wattage motor, you need to reset the torque limit
setup because the rated toque of the motor is different from the previous motor. (see e.g.1)

e.g.1) [ before replacing the motor | | after replacing the motor |

MADDT1207 MADDT1207

MAMAO12P1A

Rated torque
— 0.19N'm

Pr5E Setup range : Change to 0 to 500%." e
Setup value : Keep 100%. make torque limit value O

e | ] t0 0.64N-mD
0.19Nm x 100% = 1°"4ge dmitvalue™ i (6 1oN-m x 33796 = 0.64Nm)

MSMDO022P1A

Rated torque™ »
— 0.64N-m

Pr5E Setup range : 0 to 300%™
Setup value : 100%.

0.64N-m x 100% = Torquoéémt_ r\r/]alue

Set up Pr5E to 337 to U

2.When you want to obtain the max. motor torque,
You need to reset the torque limiting setup to the upper limit, because the upper limit value might be
different from the previous motor. (see e.g.2)

€.g-2) | before replacing the motor | | after replacing the motor |

MADDT1207 MADDT1207

MSMDO022P1A MAMAO12P1A
» —— Rated torque
0.19N'm
Pr5E Setup range : 0 to 300%™ Pr5E Setup range : change to 0 to 500%™ | Set up Pr5E to 500 to obtain
Setup value : 300%. Setup value : Keep 300%. the max. output torque.
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How to Use the Front Panel and Console

Setup with the Front Panel

(Composition of Touch Panel and Display )

Display LED (6-digit)[
All of LED will flash when error occurs,”
N and switch to error display screen.”
All of LED will flash slowly when warning occurs.”

‘g::ﬂz g@i [ggi @QE’UZ gﬂ{ [ggi r Shifting of the digit for data changing to higher digit. ~

(Valid to the digit whose decimal point flashes.) ~

D "M ___Press these to change display and data, select
£ 27 \ MODE J parameters and execute actions.”
S
)

(Change/Selection/Execution is valid to the digit

( Pamesonic

et SET which decimal point flashes.)”
IM SP Numerical value increases by pressing ,@,"
(0 0O) @ decreases by pressing (y).”
N / ___ SET Button (valid at any time)~

Press this to switch SELECTION and
EXECUTTION display.

Mode switching button (valid at SELECTION display) ©

Press this to switch 5 kinds of mode. ™
1) Monitor Mode ~ 4) Auto-Gain Tuning Mode™
2) Parameter Set up Mode™  5) Auxiliary Function Mode
3) EEPROM Write Mode

Setup with the Console

(Composition of Touch Panel and Display |

Display LED (6-digit)0
All of LED will flash when error occurs, and switch to
error display screen. ~

Panasonic

HE8H6868

‘gg A MINAS

DIGITAL AC SERVO

Displays ID No. (address) of selected driver (in 2 digits). [
The value set in PrO0(address) is ID No. Parameter No.
is displayed (2 digits) at parameter setup mode. ~

Press this to shift the digit for data change.”

Press these to change data or execute selected action
of parameter.”

Numerical value increases by pressing ,@,"
decreases by pressing @f

SET Button™
Press this to shift each mode which is selected by
mode switching button to EXECUTION display.

Mode Switching Button Press this to switch 6 kinds of mode.
1) Monitor mode™ 4) Normal auto-gain tuning mode
2) Parameter setup mode™ 5) Auxiliary function mode
3) EEPROM write mode™ 6) Copy mode
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[Preparation]

Initial Status of the Front Panel Display (7 Segment LED)

Front panel display shows the following after turning on the power of the driver.

V¥ approx. 2 sec

+ approx. 0.6 sec
7

V¥ approx. 0.6 sec
_ ) Initial display of LED (Determined by the setup of
! L' Parameter, Pr01 "Initial status of LED".)

Initial Status of the Console Display (7 Segment LED)

Turn on the power of the driver while inserting the console connector to the driver main body, or inserting the
console connector to CN X4 connector.

approx. 0.6 sec approx. 0.6 sec approx. 0.6 sec
[ ] [
L0, L0, 00, L0, L, R g

[flashes for approx. 0.6 sec each for initialization of the console]

When ID No. of the driver is other than "0" When ID No. of the driveris "0"
« In case of communication with RS$232 only * In case of communication with other drivers [
which are connected via RS485
W 1 171 11| Displays version No. W 1 - - .
o '-' "~ 0o ’ . of nEI)ICt}:) Computer of ol ,: "~ Lo (DISplayS the version No. of this prOdUCt.)
0. the console. (Displayed il SRR Dot flashes when RS485 is connected.”
! figures vary depending on '-' Set up ID of the connecting Driver”

the version)~ h 1 with (M)and (¥)

e, Displays ID No. of the

1 1 sec 22\{:;- I(D(jrSE)E;"Of Para- e L ," (Displays the version No. of this product.)
- 7].. Initial display of LED" e (ID of the selected driver)
= (Determined by the
! setup of Parameter Press (§)
! Pr01, "Initial Status of (approx.0.6sec)
LED") _
o - ,’,”.. Initial Status of LED
» Release of RS232 communication error] =
When RS232 communication error occurs™ :" .................... (ID of the selected driver)
as the Fig, below shows, release it by~ =
pressing @ and () at the same time. * Release of RS485 communication error(]
I =% = 9 When RS485 communication error occurs as ~
[~ | L" the Fig, below shows, release it by pressing ~

and at the same time.

[ N N
C (i
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How to Use the Front Panel and Console

Structure of Each Mode

Use each button on the touch panel to select the structure and switch the mode.

| SELECTION display

‘:’ ]

Dl (SET button)

Initial status of the Console LED

<Note>[]

You can change the flashing
decimal point with , then shift
the digit for data change “ . ™~
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Monitor™
mode

(Mode switching button)
set up mode : ®
(Mode switching button)
g ot
writing mode
(Mode switching button)
[

" -

]

o
Auto-gain™ _ ®
tuning mode : ®

(Mode switching button)

®
function mode @

(Front panel)

-~
[t

[Console only] (Mode switching button)
®

(Mode switching button)

O U T 0 n



[Preparation]

| EXECUTION display |

@ l ...... P.63

o
—
®

©
Q
=
Q
=2
o
=

(SET button)

s — .

(SET button) « For details of parameters, refer to”

"Parameter setup" of each mode.

& ) EEF_A ..

(SET button)

& ) Res ..

(SET button)

iCL - ... P73
 Alarm clear

______ p7a

* Auto-offset adjustment (front panel only)

s ) Eac . P77

* Clear of absolute encoder

(SETbuton) | " [iaL -] .. P.75"

* Trial run (JOG)

...... p7g

* Clear of external scale error (front panel only)

...... P79

» Copying of parameters from the driver ~
@ to the console

______ P80

(SET button) « Copying of parameters from the console ~
to the driver
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How to Use the Front Panel and Console

1) Insert the console connector to
CN X6 of the driver, and turn on
the power of the driver. ~

Parameter setup™

2) Press @ S
3) Press S

4) Select the required parameters ~
with(A)and (¥).”

5) Press @ -

Change the value with . -

@ and @
Press@.
EEPROM writing[J
g) Press S
9) Press@ S

10) Keep pressing @(for approx.5”
sec), then the bars increases as
the right Fig. shows.”

Panasonic
BHEBHEE

57 57 MINAS

of DIGITAL AC SERVO

Writing starts. ~
(displays for only a moment)”

Writing finishes ; * ;

I L I B e e e I O,
II n llllllll | |llllll |

Writing completes Writing error occurs.

After the writing completes, return to SELECTION display by referring to

"Structure of each mode" (P.60 and 61).

<Remarks>

. will be displayed when you change the parameter setup which change will be validated only

after the reset. Turn off the power of the driver, then reset it.

* When writing error occurs, repeat the writing. If the writing error persists, the console might be a failure.

* Do not shut down the power during EEPROM writing, otherwise wrong data might be written.
In such case, set up all parameters again to write them again after full confirmation.

» Do not disconnect the console connector from the driver between 5t &-£ Jand [F n 54 . If the connector

is disconnected, insert the connector and repeat the procedure from the beginning.
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[Preparation]

Monitor Mode

When you turn on the Product for the first time, display shows . (at motor stall) To change this display,”
change the setup of PrO1 (Initial status of LED). (For details, refer to Parameter Setup of each control mode.)
——— SELECTION display ———— — EXECUTION display ————
-
Display P Pages tolll|
* example Description refer %
|,:,' ,'-' _ ,'_: -~ '-,l Positional deviation™ I,'-' '_:,l (5 deviation pulses)” P.64 %
¥ . . . S
‘,_-,' ,'-' _ '_-, ,':' ,_-,'I Motor rotational speed ‘,- ,','_-,' ,'_-,' ,'I (1000r/min)” P.64”
' - =D - -
I,:,' ,'-' _ ,'_- ~ '-,'l Torque output™ I,': ,','-,' ,'_,' ,'l (Torque output 100%)" P.64”
‘,_-,' ,'-' _cn ,‘_-I Control mode™ ‘,':' o _-, cCr ,':I (Position control mode)” P.64”
7 F | /0 signal status = {1 F|(nputsignal No.0 : Active)”  P.64"
o o_ [ signal status 111 (1A I Snpu signal No.U : Clve) F.
‘-’ 2oE- -I Error factor, history” ": i - -I N tly)” P.65"
or _Ccor ik ) ry cCror. (No error currently) P.
|,:,' ,'-' _ 'y ,_-,l Software version™ I,'-,' - ,'_-,' ,_-' _:,'l (Software version of 0.23)"  P.66"
o - - - ] e - - - ~ ~
‘,_, ro_ / ,,.I Alarm ‘ IﬁNO alarm) P.66
‘-n ] _ Regeneratlve ‘_ "~ ¥y (30% of permissible ~ P 66
o -v LY load factor” @ ru <! LY regenerative power)” o
W] ) - ! a0 ~ ~
i nd T Overload factor 7 = 17| (28% of overload factor P.66
"‘“ ‘v L "’I ~ (SET button) "" L L L'Iﬁ ° ) ~
g P _ o k] inertia ratio” I ! I 1] (inertia ratio 100%)" P.66"
0 _oC ;i - C u (Feedback pulse sum is ~ .
‘,_, ! 'v“ H _,.I Feedback pulse sum ‘ X 50 pulses.) P.66
I_l ] ] l_'l Command pulse sum- I 1 117| (Command pulse sum is ~ P 66"
o _vn_: ) 5 p 11110pu|ses) .
‘_; o CC External scale ~ ‘;_' 'nd (External scale deviation is ~ P 66
o -v' c - J deviation™ L 5pulses) o
|_| 0 L 1 | External scale ™ I = 17 17| External scale feedback ~ P67
L -v' Il feedback pulse sum™ ! LV L4 pulse sum is 500 pulses.” o
‘ 7 O | Automatic motor ~ ‘:_': 0 I (Automatic motor recognizing ~ P.67"
‘-"' = 'l L LV recognizing function T o 0 7 function is validated.)”
dF - - | Setection of r5-23 -'| (RS232 communication)”  P.67"
L - LY L Jcommunication [Front panel] U ey =
') = Analog input ~ X YN ) - -
[Console] (45, ] Aneloginp 5 100 sPRinput +10.00v) P.67
_ Factor for ~ _ _ " -
|1J' 1'" - C 'l No-Motor ~ |r ,-' ,',' ,-'I (No Servo-ON input) P.68
| Running = —
—
Display shifts toward the arrowed direction by ~
pressing and reversed direction by pressing

Mode switch button)
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How to Use the Front Panel and Console

(Display of Position Deviation, Motor Rotational Speed and Torque Output)

T | *— Data

[ TR Positional deviation (cumulative pulse counts of deviation counter)
« —display : generates rotational torque of CW direction (viewed from shaft end)
no display : generates rotational torque of CCW direction (viewed from shaft end)
| Rotational speed of the motor unit [r/min]
» —display : CW rotation, no display : CCW rotation
)
oo Torque command unit [%] (100 for rated torque)
» —display : CW rotation, no display : CCW rotation
<Note>

“+7”is not displayed on LED, but only “- " appears.

(Display of Control Mode |

‘,':' I ':-, xR ’ ..... Position control mode ‘,’: " '-,' "l ,':’ ..... Torque control mode
"_:, ,'-' ,_-,' "] ,-’ ..... Velocity control mode ‘,': - ,’_ "] ,'_-’ ..... Full-closed control mode

(Display of I/O Signal Status |

Displays the control input and output signal to be connected to CN X5 connector.
Use this function to check if the wiring is correct or not.

‘ - ,'-,' ,':," Select the signal No. to be monitored by pressing @@

|—4 L Ry (Lowest place™
[N o 7 < No. of input ~
... Active L L signal) P
(This signal is valid)” z
= e Inactive™ ; ~
(This signal is invalid) - r (ghest place
L - 1o, 0. or Inpu
Transition when ianal
Signal No. ~ pressing @ ¥ signal) )
(Hexadecimal number, 0-1F) ) I (Lowest place
N N No. of output
_ _ ~ signal)
I Input signal
_ L _ = (Highest place™
oc ... Output signal ‘,-, ,': - ,'-. No. of output™
i signal)
<Note>
« Shift the flashing decimal point with . » The other way to change signal No. at /0~

selection mode™Signal selection mode.”

‘ __n l_'l’ (Right side of decimal point: ™~ — _
o, Signal selection mode) ‘ (- N H’
/ o0

_ AL n 1| (Left side of decimal point : ™ —
‘ / ”-/ L Input/Output selection mode) ‘,_-, ,'_-Vj - ,'_,' -
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*Signal No. and its title

[Preparation]

[Reference of Error Factor and History)

oo - - -
Err -~
oo
Lo,
C _n
L L.
[
Lo J

Error code No. <Note>

(= - appearsif
NO error occurs)

........ Present error

........ History O (latest error)

........ History 13 (oldest error)

Input signal Input signal
S Title Symbol |Pin No.| [F'9ne Title Symbol [Pin No.
0 | Servo-ON SRV-ON 29 0 | Servo-Ready S-RDY 35/34
1 | Alarm clear A-CLR 31 1 | Servo-Alarm ALM 37/36
2 | CW over-travel inhibit CWL 8 2 | Positioning complete (In-position) COIN 39/38 | mEY
3 | CCW over-travel inhibit CCWL 9 3 | Release of external brake BRK-OFF | 11/10 _cg
4 | Control mode switching C-MODE 32 4 | Zero-speed detection ZSP 12 | |
5 | Speed-Zero clamp ZEROSPD 26 5 | Torque in-limit TLC 40 i
6 | Switching of electronic gear DIV 28 6 | In-speed(Speed coincidence) V-COIN 12/40 %
8 | Command pulse input inhibition INH 33 9 | At-speed(Speed arrival) COIN 39/38
9 | Gain switching GAIN 27 A | Full-closed positioning complete EX-COIN | 39/38
A | Deviation counter clear CL 30
C | Selection 1 of Internal command speed | INTSPD1 33
D | Selection 2 of Internal command speed | INTSPD2 30
13 | Damping control switching input VS-SEL 26
14 | Selection 3 of internal command speed | INTSPD3 28
15 | Torque limit switching input TL-SEL 27

* Following errors are not included in the history.

11:Under-voltage protection for control power
13:Under-voltage protection for main power
36:EEPROM parameter error protection
37:EEPROM check code error protection
38:0cer-travel inhibition input protection
95:Automatic motor recognition error protection

this error and history o shows the same error No.
» When error occurs, the display flashes.

® Error code No. and its content

* You can refer the last 14 error factors (including present one)
Press @ @ to select the factor to be referred.

* When one of the errors which are listed in error history occurs,

Error code No. Error content Error code No. Error content
11 Under-voltage protection for control power 39 Excess analog input error protection
12 Over-voltage protection 40 Absolute system-down error protection
13 Under-voltage protection for main power 41 Absolute counter-over error protection
14 Over-current protection 42 Absolute over-speed error protection
15 Overheat protection 44 Absolute single-turn error protection
16 Overload protection 45 Absolute multi-turn error protection
18 Over-regenerative load protection 47 Absolute status error protection
21 Encoder communication error protection 48 Encoder Z-phase error protection
23 Encoder communication data error protection 49 Encoder CS signal error protection
24 Excess positional deviation protection 50 External scale status 0 error protection
25 Excess hybrid deviation error protection 51 External scale status 1 error protection
26 Over-speed protection 52 External scale status 2 error protection
27 Command pulse multiplication error protection 53 External scale status 3 error protection
28 External scale communication data error protection 54 External scale status 4 error protection
29 Deviation counter overflow protection 55 External scale status 5 error protection
34 Software limit protection 65 Excess CCWTL input protection
35 External scale communication data error protection 66 Excess CWTL input protection
36 EEPROM parameter error protection 95 Automatic motor recognition error protection
37 EEPROM parameter error protection others | Other error
38 Run-inhibition input protection
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How to Use the Front Panel and Console

( Software Version |

,':,' - ,'-,' ,:' -," Displays the software version of the driver.

(Alarm Display )

- - - - -] - !
------- no alarm 17 -------Alarm occurrence

L' Over-regeneration alarm : Turns on when regenerative load reaches more than 85% of
alarm trigger level of regenerative load protection. Alarm ftrigger level is defined as 10% of
regenerative resister working ratio, when Pr6C "Selection of external regenerative resister " is 1.”

» Overload alarm : Tumns on when the load reaches 85% or more of alarm trigger level of over-load protection.”

 Battery alarm : Turns on when battery voltage for absolute encoder falls to alarm level (approx.3.2V) or lower.”

 Cooling fan rotational speed error alarm : Shows cooling fan rotational speed error.”

e External scale alarm : Turns on when external scale temperature rises to more than 85°C or
scale rigidity is not enough (adjustment is needed on mounting).

(Display of Regenerative Load Factor |

‘,- ,':, _:,' ,'_-," Display the ratio (%) against the alarm trigger level of regenerative protection.”
This is valid when Pr6C (Selection of external regenerative resistor) is 0 or 1.

(Display of Over-load Factor |

[Display of Inertia Ratio]

N ,’ ,:' ,':," Displays the ratio (%) against the rated load. ™
— Refer to P.258, "Overload Protection Time Characteristics" of When in Trouble.

-

‘ P 1 1171 17| Displays the inertia ratio (%) .™
L I LI LY value of Pr20 (Inertia ratio) will be displayed as it is.

[Display of Feedback Pulse Sum, Command Pulse Sum and External Scale Feedback Pulse Sum]

Cn
‘ 0
Total sum of pulses after control power-ON. Display overflows as the figures show.
99999 99999 99999 [0-clear EXECUTION display]
Cnn
‘ J U,
Cn
0 0 (at control power-ON) 0 ‘ 1 ,,’
CW -— —— CCW Keep pressing @ - * S
By pressing @ for approx. 3 sec. or longer on either :ﬁ Sh,'ﬂhtthf,e .h as *
one of screens of total sum of pulses display, you can € nghtTig. shows. ‘ g 1'1’
clear feedback total sum, command pulse total sum S
or external scale feedback pulse total sumto “0 . *
X
| J

<Cautions>[]
* You can not clear the each date of [P ANATERM ] and console to "0" with this operation.”

 Since accumulation process of command pulse cannot be executed when the command pulse input
prohibition is validated, during normal auto-gain tuning and while measuring function to frequency
characteristics of [P ANATERM ] is used, actual pulse input counts may differ from the displayed value

of command pulse total sum.
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[Preparation]

(External Scale Deviation |

* Polarity (+): CCW, (-):CW~
Limited by + 999999.”
Note) You can O-clear the external scale deviation during
normal auto-gain tuning and motor trial run.

I- [
! 5

l‘|‘|

[Automatic Motor Recognizing Function)

o
—
®

©
Q
=
Q
=2
o
=

‘,'-,' 0 ,_-,' I ,-,’ Automatic recognition is valid.

[Display of Analog Input Value (Front Panel Only))

X xRNl
‘U 00 l_l’
Input voltage value [V]

Input signal
*Select the signal No. to be monitored by pressings @@

- * - K )

,'-,' ,' ,'_,' ,'_,' ,'_,' (SPR analog input value, unit [V]) Displays the value after of fset correction.

L Crn . .

'] . 1 1| (CCWTL analog input value, unit [V])

- ! 11 (CWTL analog i ! it [V

= INARE ( analog input value, unit [V])

y

Note) Voltage exceeding = 10V can not be displayed correctly.

( Switching of the Driver to be Communicated )

r '-, - ,-' -,' ,-" RS232 communication

:,' ......... Displays the ID of the connected driver. ID cannot be switched.
't '-, - '-,' ,'-,' '-, ’ RS485 communication

i ......... Select the ID of the driver to be operated by pressing @@

Initial display of LED of the selected driver will appear by pressing @."

will appear when you select the ID of not-selected driver .
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How to Use the Front Panel and Console

(Display of the Factor of No-Motor Running )

Displays the factor of no-motor running in number.

_ 0 [
‘ ) o l’
Factor No.

Control mode

eExplanation of factor No.

,’-' ....... Position control ,': ....... Torque control
'_-, ....... Velocity control ,'- ....... Full-closed control

Factor(] Factor Control Content
No. mode
flashing] Occurrence of ~ - . . —— ~
. ~ all” | An error is occurring, and an alarm is triggered.
error/alarm .
00~ ) _ | No factor is detected for No-motor run.”
- No particular factor] all . -
~ The motor runs in normal case.
01" | Main power shutoff] all” | The main power of the driver is not turned on.”
02 | N try of
. N ? . all” | The Servo-ON input (SRV-ON) is not connected to COM-."
SRV-ON input
B Over-travel ~ “ | While Pr04 is 0 (Run-inhibition input is valid),”
03" | inhibition input ~ all” | « CCW over-travel inhibition input (CCWL) is open and speed command is CCW direction.”
- is valid” - * CW over-travel inhibition input (CWL) is open and speed command is CW direction.”
04” | Torque limit setup ~ a||~ Either one of the valid torque limit setup value of PrSE (1st) or Pr5F (2nd) is set to 5% or
i is small” - lower than the rating.”
- - “ | While Pr03 is 0 (analog torque limit input accepted),”
- Analog t - - * CCW analog torque limit input (CCWTL) is negative voltage and speed command is CCW
05" i n?t ?g o;que id- P,S,F7 direction.”
- Amitinput s vaiid. ~ | « CW analog torque limit input (CWTL) is positive voltage and speed command is CW
- - - direction.”
06” | INH inputis valid.” | P,F"| Pr43is 0 (Command pulse inhibition input is valid.), and INH is open.”
- - . ~ | The position command per each control cycle is 1 pulse or smaller due to,”
Command pulse .
07 | inout ~ PE- * No correct entry of command pulse
. !nrl)u Eequency " | *No correct connection to the input selected with Pr40.”
- 1S 1ow .| * No matching to input status selected with Pr41 pr Pr42.”
5 ) ) ) _ | While Pr4E is 0 (Deviation counter clear at level), the deviation counter clear input (CL) is
08" | CLinputisvalid.” | PF .
. ~ connected to COM-.
09 ZEROSPD input ~ ST While Pr06 is 1 (Speed zero clamp is valid.), the speed zero clamp input (ZEROSPD) is
. is valid.” " | open.”
107 External speed ~ 5 While the analog speed command is selected, the analog speed command is smaller than
- command is small.”| . | 0.06[V].”
1" Internal speed ™ . While the internal speed command is selected, the internal speed command is set to lower
- command is 0.” _ | than 30 [r/min]”
T d”
127 | °rq“e”°~°mma” T° | The analog torque command input (SPR or CCWTL) is smaller than 5 [%] of the rating.”
. is small. -
- - . | = While Pr5B is 0 (speed is limited by 4th speed of internal speed), Pr56, (4th speed of
13- Speed limitis ~ T speed setup) is set to lower than 30 [r/min].”
i small.” . | *While Pr5B is 1 (speed is limited by SPR input), the analog speed limit input (SPR) is
- - - smaller than 0.06 [V].”
The motor runs at 20 [r/min] or lower even though the factors from 1 to 13 are cleared,”
14 Other factor all . . - ,
(the command is small, the load is heavy, the motor lock or hitting, driver/motor fault etc.)
<Note>[]

* Motor might run even though the other number than 0 is displayed.
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[Preparation]

Parameter Setup Mode

{

Operation at |[SELECTION display

~—

Press once after pressing @ from ~

initial status of LED to change the display to” T
oo 70 3
Parameter setup mode, HH e g
— 2
L . :
Parameter No. (Hexadecimal No.) =

<Note>[]

For parameters which place is displayed with “ = ”, the content ~
changed and written to EEPROM becomes valid after turning off ~

the power once.

Press @ or @ to select parameter No. to be referred/set.

A
[ mC
L ‘I '1J press @ to shift to arrowed direction.”
I lx] "1 Press @ to shift to reversed direction.
| I o,

A

[Operation at |[EXECUTION display }

Press (§) to change to EXECUTION display of

1011101
000 L,

A 1
L You can change the value which digit has a flashing decimal point.

— Parameter value <Note>[]
Each parameter has a limit in number of
(1) You can change the decimal point with , - places for upper-shifting.

then shift the digit for data change.
(2) Press @ or @ to set up the value of parameter.

Value increases with @ decreases with @

After setting up parameters, return to SELECT mode, referring to structure of each mode (P.60 and 61).

<Remarks>[]
After changing the parameter value and pressing @ the content will be reflected in the control. ~

Do not extremely change the parameter value which change might affect the motor movement very much ~
(especially velocity loop or position loop gains).
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How to Use the Front Panel and Console

EEPROM Writing Mode

(EEPROM Writing )
{Operation at |[SELECTION display

—

Starting from the initial LED status, ~

press two time after pressing @,"

then brings the display of 7
EEPROM Writing Mode, |L L o .

[Operation at |[EXECUTION display ]

Press @ to make ~ _
EXECUTION DISPLAY toj[,'-

L

-

C o _’

Keep pressing”@

until the display changes to when you execute writing.

“ « ”increases while ~ ,l,' 'l,' 'Ij -
keep pressing @" == * :
(for approx. 5sec) as ~ ol el
the right fig. shows. CCr - -
Starts writing. '-, ,'- H - F
L
ini iti C C | O e | =
Finishes writing S e an el ndi I ol ¢ Crrornr

Writing completes

* When you change the parameters which contents become valid after resetting,
displayed after finishing wiring. Turn off the control power once to reset.”

Note 1) When writing error occurs, make writing again. If the writing error repeats many times, ~

- this might be a failure.”

Note 2) Don't turn off the power during EEPROM writing. Incorrect data might be written. ~

- If this happens, set up all of parameters again, and re-write after checking the data.
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[Preparation]

Auto-Gain Tuning Mode

(Normal Mode Auto-Gain Tuning Screen )

<Remarks>

* For details of normal auto-gain tuning, refer to P.236, "Normal Auto-Gain Tuning" of Adjustment. Pay a
special attention to applicable range and cautions.

* The motor will be driven in a preset pattern by the driver in normal auto-gain tuning mode. You can change
this pattern with Pr25 (Setup of action at normal auto-gain tuning), however, shift the load to where the
operation in this pattern may not cause any trouble, then execute this tuning.

* Depending on the load, oscillation may occur after the tuning. In order to secure the safety, use the
protective functions of Pr26 (Setup of software limit), Pr70 (Setup of excess position deviation) or Pr73
(Setup of over-speed level).

[Operation at |[SELECTION display
Starting from the initial LED status, press three time after pressing @,“

—

o
—
®

©
Q
=
Q
=2
o
=

then brings the display of normal auto-gain tuning,” (5 ! <Note>0O
then press @ @ to select the machine ~ o g For machine ~
stiffness No. 4 stiffness No., ~

machine stiffness No.” refer to P.238.

(1t0 9, A (10) to F (15))

—

[Operation at |[EXECUTION display

Press @ to make ~
EXECUTION DISPLAY to ‘
After inhibiting command input, and during Servo-On status,keep pressing @ until

Console (LED) display changes to .

[}
!

| ]

oo oo .

-

- ”increases by pressing @ (approx. 5sec) ~
= J as the left fig. shows.

-y
e

S
(]

-
-y
[’
S
.-
.

Starting of the motor '-, ,‘- "-,' - "- <Note>"
— To prevent the loss of
4 v gain value due to the
ina fini C C 1 = power shutdown, write
Tuning finishes. - an, crror . e EEPROM.

Tuning completes Tuning error

After setting up tuning, return to SELECT DISPLAY, referring to structure of each mode (P.60 and 61).”
<Remarks>0
Don' t disconnect the console from the driver between ['-', FAR-E

h ] andE’ 1 ':-l I"I]

Should the connector is pulled out, insert it again and repeat the procedures from the beginning.”
<Note> If the following status occurs during the tuning action, the tuning error occurs.”

(1) During the tuning action, 1) when an error occurs, 2) when turned to Servo-OFF, 3) even the deviation counter

is cleared, 4) when the tuning is actuated close to the limit switch and 5) when the main power is shut off.”

(2) When the output torque is saturated because the inertia or load is too large.”

(3) When the tuning can not be executed well causing oscillation.”
If the tuning error occurs, value of each gain returns to the previous value before the tuning. The
driver does not trip except error occurrence. Depending on the load, the driver might oscillate without

becoming tuning error. (not showing )Extra attention should be paid to secure the safety.
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How to Use the Front Panel and Console

(Fit-Gain Screen |
[Operation at |[SELECTION display

—

{Operation at |[EXECUTION display ]

Press ($) to call for EXECUTION DISPLAY.

| O B W N You can change/store the setup of real time auto-gain tuning/adaptive
|'_,|_,|_',|_,|_,|_, filter or start the fit-gain function by using @ @ key, after matching the

(6) (5) (4) (3) (2) (1) decimal point to (1), (2), (4), (6) by pressing .

(1) Stiffness setup of real time auto-gain tuning / Start of fit-gain

Display Contents/Expansion function
Stiffness 15| with each press of @ , stiffness changes in ~
You can .
change” - ) numerical/alphabetical order (0 to 9,A(10) to F(15).”

m Stifiness 07| Fit gain function starts by pressing @ at stiffness 0.

—(2) Action setup of real time auto-gain tuning/Start of fit-gain

Display Contents/Expansion function
A Valid™ No gain switching : Load inertia does not change.”
Valid” Vertical axis mode : Load inertia changes rapidly.”
Vou can Valid™ Vertical axis mode : Load inertia changes slowly.”
change” Valid” Vertical axis mode : Load inertia does not change.”
@\glg) Valid” Normal mode : Load inertia changes rapidly.”
Valid” Normal mode : Load inertia changes slowly.”
@ Valid” Normal mode : Load inertia does not change.”
\ Invalid Executes automatic gain setup by pressing @ for approx.3sec. in this status.
—(3) Status of real time auto-gain tuning action (display only)
: Invalid™
:Valid”

0]

or D : Estimating load inertia

(4) Switch of adaptive filter action and copy to 1st notch filter pf adaptive filter setup

Display Contents/Expansion function

; Hold™ Save the present adaptive filter setup to PriD,Pr1E ~
You can by pressing @ for approx. 3 sec. in this status.

change” @ -
with Valid

®O® Invalid Clears 1st notch filter (Pr1D, Pr1E) by pressing @ for approx. 3 sec. in this status.

(5) Status of real time auto-gain tuning action (display only)

D s Invalid”

-] Valid”

D or D * Adaptive action working
(6) EEPROM writing

Display Contents/Expansion function

Write the present setup into EEPROM by pressing @ approx. 3 sec.
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[Preparation]

Auxiliary Function Mode

(Alarm Clear Screen |
Protective function will be activated and release the motor stall status (error status).

[Operation at |[SELECTION display ] T

D

Starting from the initial LED status, %

Press @ four time after pressing @ §
then press @ @ to make a display to ,’-" ,’: _ ,’:,' C ,'_

[Operation at |[EXECUTION display ]

‘-

Press @ to call for ~ |
EXECUTION display of |/

-
"~
.

C

Keep pressing @ until the console (LED) ~

k o - increases by pressing @

(approx. 5sec) as the right fig. shows.

Ll _
oo

‘-
-

Alarm clear starts. '-, ,’- ,’-,' - ,’-
| |
Clearing finishes. ,’- (o ':, H ,'- oA

Alarm clear completes Clear is not finished.”

Release the error by resetting ™
the power.

After alarm cleaning, return to SELECTION display, referring to structure of each mode (P.60 and 61).

<Remarks>"

Don't disconnect the console from the driver between and -

Should the connector is pulled out, insert it again and repeat the procedures from the beginning.
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How to Use the Front Panel and Console

(Automatic Offset Adjustment (Front Panel Only) |

Automatically adjust the offset value of Pr52 (Velocity command offset) of analog velocity command input
(SPR/TRQR).

—

[Operation at |[SELECTION display

[ R i
‘n: _ 0 _:’

[Operation at |[EXECUTION display ]
*Press @ to call for EXECUTION display of"

When you execute automatic offset adjustment, make command input to 0V,”

then keep pressing (A) until the display changes to .

3 ” ~ ‘ - '- ': -
- ”increases by o
pressing (A) (approx. 5sec) ~ ¥
as the right fig. shows. _ T C - -
oo
Automatic offset ~ oL 0L
adjustment starts. Y N B N
L
; i C C C
Adjustment finishes. S ocan, ‘,: i Or .
Automatic offset ~
adjustment finishes. Error occur§. .
Invalid mode is selected, or offset value
exceeds the setup range of Pr52.
<Notes>[]

This function is invalid at position control mode.”
You cannot write the data only by executing automatic offset adjustment.”
Execute a writing to EEPROM when you need to reflect the result afterward.
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[Preparation]

(Trial Run (JOG Run) |
You can make a trial run (JOG run) without connecting the Connector, CN X5 to the host controller such as PLC.

<Remarks>
» Separate the motor from the load, detach the Connector, CN X5 before the trial run.
* Bring the user parameter setups (especially Pr11-14 and 20) to defaults, to avoid oscillation or other

failure.

(Inspection Before Trial Run |

o
—
®

©
Q
=
Q
=2
o
=

(1) Inspection on wiring
* Miswiring ?
(Especially power input and motor output)
» Short or grounded ?
* Loose connection ?
(2) Confirmation of power supply and voltage Display LED
* Rated voltage ?

Console

Power™
supply

(3) Fixing of the servo motor
» Unstable mounting ?

(4) Separation from the
mechanical system

(5) Release of the brake CN X6

Machine

(6) Turn to Servo-OFF after finishing the trial run by pressing @ .
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How to Use the Front Panel and Console

(Procedure for Trial Run )

When you use the console, insert the console connector to CN X4 of the driver securely and turn on the
driver power.

—

(Operation at |[SELECTION display

Press four time after pressing @ - *

to setup auxiliary function mode, (== ' fad
then with @ @ make a display to (/1 I - LI

[Operation at |[EXECUTION display J
Press @to call for ~

1 _r -
EXECUTION DISPLAY of |/ LI L/ .
Then keep pressing (A) until ~
the display of Console (LED)" |, [ /4 ,-, -| " = Tincreases by "

changes to _ T *  pressing @(approx. 5sec)

r as the left fig. shows.

v v

L L
. L

. - Not a servo-ready status.”
Then keep pressing (Shuts off the main when error occurs.)

o,

[}
|~|‘|
=
O
.-

Preparation step 1 for trial run| |,

until the display of LED ~ - =
e - ": l"l' l_'l' '_'1' | Keep pressing(approx.ssec)"

changes to . !

to shift the decimal point toward ~

- E H ,-,' '-,' left as the left fig. shows.
S e R N |
N O i i |
L
) . "~ 1 r Turns to Servo-OFF~
Preparation step 2for trialrun| | =5 4= o ¢ _ 47, cCrrrror . by pressing @
Servo-ON status Not a Servo-Ready.”

Or SRV-ON signal is not entered.
After the Servo-ON of preparation step 2 for trial run,d
the motor runs at the preset speed with Pr3D (JPG speed) to CCW direction by pressing @ CW by
pressing @."
The motor stops by pressing @ @
After finished trial running, return to SELECTION display, referring to structure of each mode (P.60 and 61).”
<Notes>[]
» Set up torque limit input invalidation (Pr03) to 1, run-inhibit input invalidation (Pr04) to 1 and ZEROSPD
input (Pr06) to 0.”
« If SRV-ON becomes valid during trial run, the display changes to[f ~ - 3~ ]which is normal run through
external command.”
<Caution>0
If such trouble as disconnection of cable or connector occurs during trial run, the motor makes [

over-run for maximum 1 sec. Pay an extra attention for securing safety.
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[Preparation]

(Clearing of Absolute Encoder |

Only applicable to the system which uses absolute encoder. You can clear the alarm and multi-turn data of
the absolute encoder.

—

[Operation at |[SELECTION display

Press four time after pressing @ to setup auxiliary function mode, ~

then with (A) (y) , make a display to “:: =R

o
—
®

©
Q
=
Q
=2
o
=

[Operation at |[EXECUTION display }

Press @ to call for ™ —
EXECUTION DISPLAY of | 1”1 C -,

-

Then keep pressing @ until the display of Console (LED)

changes to ,': ' B ¢ - | “ = "increases by ~
{ pressing @ (approx. 5sec) ~
,- .
' N - - as the left fig. shows.
Clearing of absolute encoder starts ':-, ,'_- ,':,' - ,'-
L
; i C C C
Clearing finishes S o an, ‘,: - Or .
Clearing of absolute encoder ~“Error occurs™
completes When non-applicable encoder is\"
connected

After clearing of absolute encoder finishes, return to SELECTION display, referring to structure of each
Hode (P.60 and 61). "~

<Remarks>[]
Don' t disconnect the console from the driver betweenSF A | toff «a 5K .0
Should the connector is pulled out, insert it again and repeat the procedures from the beginning.
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How to Use the Front Panel and Console

(Clearing of External Scale Error (Front panel only))
You can clear an error of the external scale.

{Operation at |[SELECTION display

—

Press @ four time after pressing @ to setup auxiliary function mode, ~
then with @@ make a display to ‘ I Il
H -

1 _ L 0

[Operation at |EXECUTION display ]

Press @ to call for~ E—
EXECUTION DISPLAY of ‘,’: '_', C .

Then keep pressing @ until the display of Console (LED) ~

changes to

c -| “ = "increases by ~
pressing @ (approx. 5sec) ~
- = | asthe left fig. shows.

-
U ]

-
N
U
.~

Clearing of absolute encoder starts

N
L
i ini C C C
Clearing finishes. coar o an, Crrorr

Clearing of absolute encoder "Error occurs™
completes (At other control mode than full-closed ™
control, and when no external scale error

has occurred)

After cleaning of External scale Error, return to SELECTION display, referring to the structure of each
mode (P.60 and 61).
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[Preparation]

Copying Function (Console Only)

[Copying of Parameters from the Driver to the Console]

[Operation at

SELECTION display

~—

Starting from initial LED status, Press five time after pressing @ -

then press @ @ to make a display to

R N
‘n_n _nc

-

[Operation at

EXECUTION display

—

Press @ to call for ™
EXECUTION DISPLAY of

Keep pressing @ until ©
the console display (LED)”

changes to

Initialization of EEPROM ~
of the console starts.

Copying of parameters ~
from the driver to the console starts.

Writing of parameters ~
into the console EEPROM starts.

Copying completes normally. _

1

,’ ,’,’ ----- Numeral decreases ~
‘ as time passes.

TN 'l’

= "increases by ~

¥ pressing (A) (approx. 3sec) ~
as the left fig. shows.

o
—
®

©
Q
=
D
=2
o
S5

0o 0,

L

R I Y Oy | .

Error display

<Remarks>[]

If error is displayed, repeat ~
the procedures from the ~
beginning.”

Press for releasing error.

After copying finishes, return to SELECTION display, referring to structure of each mode (P.60 and 61)”

<Remarks>[

CJ‘

Don't disconnect the console from the driver between [FHASF !| to P HASE 3
Should the connector is pulled out, insert it again and repeat the procedures from the beginning.”

<Note>[]

If the error display repeats frequently, check the broken cable, disconnection of the connector,
misoperation due to noise or failure of console.
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How to Use the Front Panel and Console

(Copying of Parameters from the Console to the Driver)

—

[Operation at |[SELECTION display

Starting from initial LED status,
Press five time after pressing @ , then press”

@ @ to make a display to

_ T B
‘L U N S N.’
[Operation at |[EXECUTION display J
Press @ to call for © _ L"‘ _
EXECUTION DISPLAY of (& & ! .
Keep pressing @ until _ 0 _ _| “ = "increases by~
Lo . : ~
the console display (LED) ~ ¥ pressing @ (approx. 3sec)

as the left fig. shows.

changest0 [PHASE {]  [- - - - - -

Reading of EEPROM of the ™ 4~ 1771 171 '_'l l': i'

console starts. 'y
000 - Numeral decreases ~

‘ as time passes.

Copying of parameters from ™ |,=" /=~ /= '-, ,'-,

the console to the driver starts. *

| -
cCrror

Writing of parameters into ~ ,'-' ,'-,' ,'-,' '_-, ,'_- _-,' Error display
the driver EEPROM starts. = <Remarks>0
X If error is displayed, repeat the ~
‘ procedures from the beginning.”
u C i
coamoan, Press @ for releasing error.

Copying completes normally. .

After copying finishes, return to SELECTION display, referring to structure of each mode (P.60 and 61).”
l

<Remarks>0

Don' t disconnect the console from the driver between[PHASF {| toBHASE 7|

Ehould the connector is pulled out, insert it again and repeat the procedures from the beginning.”

<Note>[]
If the error display repeats frequently, check the broken cable, disconnection of the connector,
misoperation due to noise or failure of console.
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Connection and Setup of

Position Control Mode
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Wiring to the Connector, CN X5

(Input Circuit |

Connection to sequence input signals

» Connect to contacts of switches and relays, or open collector output transistors.”

* When you use contact inputs, use the switches and relays for micro current to avoid contact failure.”

* Make the lower limit voltage of the power supply (12 to 24V) as 11.4V or more in order to secure the primary”
current for photo-couplers.

12t0 24V 7 !-COM+'4_.|7kQ" | 1210 24V 7 .rCOM+'4_.|7kQ" |
U ea® | || a7
— SRV-ON etc. | JQSRV-ON etc. |

Relay [ | o |

Connection to sequence input signals (Pulse train interface) | )

(1) Line driver I/F (Input pulse frequency : max. 500kpps)”
* This signal transmission method has better noise immunity. ~
-~ We recommend this to secure the signal transmission.”

(2)Open collector I/F (Input pulse frequency : max. 200kpps)”
» The method which uses an external control signal power supply (Voc)” 2)

* Current regulating resistor R corresponding to Voc is”
required in this case.” ON/OFF
» Connect the specified resister as below.
\Yslel) Specifications™ . ON/OFF
12V° 1kQ1/2W~ % = 10mA
24V 2kQ1/2W (3)
(3)Open colllecto.r I/F (Input pulse frequency : max. 2(?0kpps) i - _<__ - PULS |
» Connecting diagram when a current regulating resistor is not 121 0PC222kQ |
used with 24V power supply. 11| Jelsienz A
Max.input voltage : DC24V, ~ ON/OFF _Kﬁ__:l'_vm B |

@t represents twisted pair. Rated current - 10mA

Connection to sequence input signalsC 0 - AVZEC32 or equvclrt
(Pulse train interface exclusive to line driver) ' HiL

PULS”
SIGN

Line driver I/F (Input pulse frequency : max. 2Mpps)~

* This signal transmission method has better noise immunity. ~
We recommend this to secure the signal transmission ~
when line driver I/F is used.

ivalent

H/L
PULS™
SIGN

:@: represents twisted pair.

[ Al ]Analog command input [ ]
» The analog command input goes through 3 routes, Ok |
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).” v L | |

» Max. permissible input voltage to each input is £10V. ~
For input impedance of each input, refer to the right Fig. ~

* When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2kQ2, B-characteristics, 1/2W or larger, R
with 2002, 1/2W or larger.”

» A/D converter resolution of each command input is as follows.”
(1)ADC1 : 16 bit (SPR/TRQR), (including 1bit for sign), +10V~
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 to 3.3V
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[Connection and Setup of Position Control Mode]

(Output Circuit )

Sequence output circuit

» The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.”

» There exists collector to emitter voltage, Vce (SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.”

» There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to — side of the control pow-
er supply (COM-).”

* If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

Install toward the direction as

12 to 24V T

|ALM— etc. ﬁ #Z

|
|
Voc i !
|
|
|

i
.ZSP, TLC

41 TCOM—” ﬁ ¥

Max. rating 30V,”

Voc[V] — 2.5[V] ~ 9%

R [kQ] =

10

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

» Feeds out the divided encoder outputs (A, B and Z-phase) in
differential through each line driver.”

* At the host side, receive these in line receiver. Install a termi-
nal resistor (approx. 330Q2) between line receiver inputs with-
out fail. ~

AM26LS32 or equivalent | " 2onoat o1

» These outputs are not insulated.

I@: represents twisted pair.

!21 equivalent |

<l )T
< S e
< EE B
| |

GND |25 |

]

Connect signal ground of the host ~
and the driver without fail.

Open collector output

* Feeds out the Z-phase signal among the encoder signals in
open collector. This output is not insulated.”

* Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

:@: represents twisted pair.

Max. rating 30V,™
! 50mA

High speed ”/

photo-coupler ~ | J
(TLP554 by Toshiba or equivalent)' - — - — - — - — -

Analog monitor output

» There are two outputs, the speed monitor signal output (SP)
and the torque monitor signal output (IM)”

* Output signal width is +10V.”

* The output impedance is 1kQ. Pay an attention to the input
impedance of the measuring instrument or the external circuit
to be connected.”

<Resolution>0

(1) Speed monitor output (SP)”

|____|__l

——————— 4318P ke |
' Measuring™ I = <l |
, instrument”| , .
| or” | | |
I external” 1 42" M Tk '
' circuit o - <l |

|

17| GND

With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.”

(2) Torque monitor output (IM) ~

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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Wiring to the Connector, CN X5

Input Signal and Pin No. of the Connector, CN X5

(Input Signals (common) and Their Functions )

Title of signal

Pin No.

Symbol

Function

I/F circuit

Power supply for O
control signal (+)

7

COM+

» Connect + of the external DC power supply (12 to 24V).”
 Use the power supply voltage of 12V + 5% — 24V + 5%

-0

Power supply for O
control signal (-)

41

COM-0

» Connect — of the external DC power supply (12 to 24V).”
» The power capacity varies depending on a composition of 1/O circuit. 0.5A
or more is recommended.

-0

CW over-travel O
inhibit input

CWL

* Use this input to inhibit a CW over-travel (CWL).”

» Connect this so as to make the connection to COM- open when the
moving portion of the machine over-travels the movable range toward CW.”

* CWL input will be invalidated when you set up Pr04 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".”

* You can select the action when the CWL input is validated with the setup
of up Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)

P.84

CCW over-travel 0
inhibit input

CCWL

* Use this input to inhibit a CCW over-travel (CCWL).”

 Connect this so as to make the connection to COM- open when the moving
portion of the machine over-travels the movable range toward CCW.”

* CWL input will be invalidated when you set up Pr04 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".”

* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)

P.84

damping control
switching input

VS-SEL

» Function varies depending on the control mode.

» Becomes to a speed-zero clamp input (ZEROSPD).
Pro6[Connection to COM-{1 Contentld

0" = ZEROSPD input is invalid.”
open” Speed command is 0~
close™ Normal action™
open” Speed command is to CCW~
close Speed command is to CW.
¢ In case Pr06 is 2 at torque control, ZERPSPD is invalid.”

Velocity/(l
Torque O 1"

control

» Becomes to an input of damping control switching (VS-SEL).”

Position/l| « While Pr24 (Damping filter switching selection) is 1, the
Full-closedl 1st damping filter (Pr2B, Pr2C) will be validated when you
open this input, and the 2nd damping filter (Pr2D, Pr2E)

control will be validated when you connect this input to COM-.

P.84

Gain switching O
input O

orQd

Torque limit
switching input

GAINO

TL-SEL

* Function varies depending on the setups of Pr30 (2nd gain setup) and
Pr03 (Selection of torque limit).

Pro3L]l Pr30L]Connection to COM-[I
open”

close™

Content”
Velocity loop : PI (Proportion/Integration) action”
Velocity loop : P (Proportion) action™
wheh the setups of Pr31 and Pr36 are 2
open” 1st gain selection (Pr10,11,12,13 and 14)”
17 close 2nd gain selection (Pr18,19,1A,1B and 1C)
. when the setups of Pr31 and Pr36 are other than 2
invalid”
~ | Input of torque limit switching (TL-SEL)"
* Pr5E (Setup of 1st torque limit) will be validated when you

open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM—.

0

* For details of 2nd gain switching function, refer to P.243 "Gain Switching
Function" of Adjustment.

P.84
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[Connection and Setup of Position Control Mode]

Title of signal |PinNo| Symbol Function I/F circuit
Electronic gear O | 28 DIV * Function varies depending on the control mode.
(d|\1|_5|c|)_n/D_ * You can switch the numerator of electronic gear.” P.84
mu tip _|cat_|on) o B * By connecting to COM-, you can switch the numerator of
switching input Position/0| electronic gear from Pr48 (1st numerator of electronic

Full-closed [0 gear) to Pr49 (2nd numerator of electronic gear)”
controll |+ For the selection of command division/multiplication, refer
O to the table of next page, "Numerator selection of
0 command scaling"”
O * Input of internal speed selection 3 (INTSPD3).”
Velocity |+ You can make up to 8-speed setups combining INH/
controld | INTSPD1 and CL/INTSPD2 inputs. For details of setup,
0 refer to the table of P.131, "Selection of Internal Speed".”
Torque control | » This input is invalid.
<Caution>[
Do not enter the command pulse 10ms before/after switching.
* Numerator selection of electronic gear
CN X5 Pin-28 .
Setup of electronic gear
DIvVO
O 1st numerator of electronic gear (Pr48) x 2 Multiplier of command scaling (Pr4A)
u Denominator of electronic gear (Pr4B)
Openl or
O Encoder resolution* , B
* Automatic setup by
O Command pulse counts per single turn (Pr4B) setting up Pr48 to 0
O 2nd numerator of electronic gear (Pr49) x 2 Muliplier of command scaling (Pr4A)
o Denominator of electronic gear (Pr4B)
Short or
Encoder resolution*
- * Automatic setup by ~
Command pulse counts per single turn (Pr4B) setting up Pr49 to 0
Servo-ON input 29 SRV-ON | * Turns to Servo-ON status by connecting this input to COM-."
» Turns to Servo-OFF status by opening connection to COM-, and current P.84

to the motor will be shut off. ~
* You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).”
<Caution>"
1.Servo-ON input becomes valid approx. 2 sec after power-on.”
(see P.42, "Timing Chart" of Preparation.)”
2.Never run/stop the motor with Servo-ON/OFF.”
3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.
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Wiring to the Connector, CN X5

Title of signal [PinNo| Symbol Function I/F circuit
Deviation 30 CL * Function varies depending on the control mode.
_counter clear U  Input (CL) which clears the positional deviation counter P.84
input O and full-closed deviation counter.”

] * You can clear the counter of positional deviation and ™
0 full-closed deviation by connecting this to COM-."
0 * You can select the clearing mode with Pr4E (Counter clear] |”
. input mode).
Position/O Pr4el] Contentd
Full-closed - Clears the counter of positional devia-
controld 0 tion and full-closed deviation while CL is
O - connected to COM-."
0 1- Clears the counter of positional deviation
0 [Default]” and fuII.-cIosed deviation only once b){
0 connecting CL to COM- from open status.
0 2 CL is invalid
0 * Input of selection 2 of internal command speed (INTSPD2)~
Velocity O * You can make up to 8-speed setups combining INH/
€l0City Ul INTSPD1 and CL/INTSPD3 inputs. For details of setup,
controld | refer to the table in P.131, "Selection of Internal Speed" of
0 Velocity Control Mode.”
Torque Bontrol | » This input is invalid.
Alarm clear input | 31 A-CLR * You can release the alarm status by connecting this to COM- for more
than 120ms.” P.84
» The deviation counter will be cleared at alarm clear.”
» There are some alarms which cannot be released with this input.”
For details, refer to P.252, "Protective Function " of When in Trouble.
Control mode 32 C-MODE |+ You can switch the control mode as below by setting up Pr02 (Control
switching input mode setup) to 3-5. P.84
Pro2 setupd Open (1st)O Connection to COM- (2nd}]
3" Position control™ Velocity control”
4~ Position control™ Torque control™
5 Velocity control Torque control
<Caution>[
Depending on how the command is given at each control mode, the action
might change rapidly when switching the control mode with C-MODE. Pay
an extra attention.
Inhibition input 33 INH * Function varies depending on the control mode.
of Icommand O * Inhibition input of command pulse input (INH)~ P.84
pulse 0 - Ignores the position command pulse by opening the
. connection to COM-"
Position/Ul« You can invalidate this input with Pr43 (Invalidation of
Full closed]l command pulse inhibition input)
control Pr430 Content”
0~ INH is valid.”
1(Default) INH is valid.
0 * Selection 1 input of internal command speed (INTSPD1)”
VelocityOl *You can make up to 8-speed setups combining
y INH/INTSPD2 and CL/INTSPD3 inputs. For details of the
controlll | setyp, refer to the table of P.131, ~
O "Selection of Internal Speed" of Velocity Control Mode.”
Torque control | » This input is invalid.
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[Connection and Setup of Position Control Mode]

(Input Signals (Pulse Train) and Their Functions )

You can select appropriate interface out of two kinds, depending on the command pulse specifications.
* Pulse train interface exclusive for line driver

Title of signal |PinNo| Symbol Function I/F circuit

Command pulse | 440 PULSH10O |* Input terminal for position command pulse. You can select by setting up PI2
input 10 0 0 PrATO (Selection of commar?d pulse input) to 1.” . P.84
* This input becomes invalid at such control mode as velocity control or
u 450 PULSH2O torque control, where no position command is required.”

O O 0 « Permissible max. input frequency is 2Mpps.”

Command pulse 460 SIGNH10O |* You can select up to 6 command pulse input formats with Pr41 (Setup of
command pulse rotational direction) and Pr42 (Setup of command pulse

sign input 1 a O

input mode). ~
47 SIGNH2 For details, refer to the table below, "Command pulse input format". é g
* Pulse train interface é %’
Title of signal [PinNo.] Symbol Function I/F circuit ‘2 g
Command pulse 10 opcid |° Input terminal for the position command. You can select by setting up Pr40 %Z

input 20 (Selection of command pulse input) to 0.” P.84
30 PULS10 |+ This input becomes invalid at such control mode as the velocity control or

o torque control, where no position command is required.”

O 40| PULS20 |. permissible max. input frequency is 500kpps at line driver input and

Command pulse 20 oPC20] 200kpps at open collector input.”
* You can select up to 6 command pulse input formats with Pr41 (Setup of

an inout 2
sign npu 50| SIGN1O | command pulse rotational direction) and Pr42 (Setup of command pulse
input mode). ~
6 SIGN2 For details, refer to the table below, "Command pulse input format".

*» Command pulse input format

Pr41 Setup value [Pr42 Setup value [ Commandd 0O 0O
(Setup of O (Setup of O Signal[]
command pulse [lcommand pulse [J pulse [J ti%le CCW command CW command
rotational direction)| input mode) format
zphasepusel [, P | (AT
0 or 2 with 90° ~ PULS~ ERE: SEE
difference™ | sIGN B-pw =gy
(A+B-phase) B-phase advances to A by 90°.| B-phase delays from Aby 90°.
t3
CW pulse train[ ~ —
0 1 P +~ PULS : t2 t2
CCW pulse train SIGN -
Pulsetrain™ | pyrg-| = LI | A= 111 _
3 + SIGN LB * PULS and SIGN repre-
Sign Jte‘ s L & sents the outputs of pulse
2-phase pulse’ ot t_t train in put circuit. Refer
pwith 9%°~ PULS" Aphese[ 4 =f 1| FkT L to the fig. of P.84, "Input
0 or 2 ; y L S Circuit".”
difference SIGN Bﬂhaw W : .
(A+B-phase) B-phase delays from Aby 90".| B-phase advances to Aby 80, In case of CW pulse train
P Y y o p Y24+ CCW pulse train and
] ] CW pulse train| pyy s~ W—ﬁ pulse train + sign, pulse
+ : . .
CCW pulse train| SIGN == B traln_v_vlll be cap tured at
2 2 the rising edge.
Pulse train ~ PULS" Mm * In case of 2-phase pulse,
3 + N N I 3 pulse train will be cap-
Sign SIGN -~ L . “H™ :'Lte tured at each edge.
» Permissible max. input frequency of command pulse input signal and min. necessary time width
. Permissible max. [1 Minimum necessary time width
Input I/F of PULS/SIGN signal ;
P ¢ input frequencyr) ti1o | teo | tso | tan | tso | ten
Pulse train interface exclusive for line driver” 2Mpps” 500ns7250ns7250ns7250ns7250ns7 250ns]]
Pulse train interface | Line driver interface” 500kpps” 2us” | 1ps™ | 1ps™ | 1us™ | 1us™ | 1ps”
Open collector interface 200kpps Sus | 2.5us | 2.5us | 2.5us | 2.5us | 2.5us

Set up the rising/falling time of command pulse input signal to 0.1us or shorter.
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Wiring to the Connector, CN X5

(Input Signals (Analog Command) and Their Functions |

*The resolution of the A/D converter used in this input is 16 bit ™
(including 1 bit for sign).”
+ 32767 (LSB) = + 10[V], 1[LSB] = 0.3[mV]

Title of signal |PinNo., Symbol Function I/F circuit
Speed command | 14 SPRO * Function varies depending on control mode.
input O O Pro2[jiControl mode[J Function P.84~
or O 0 - * Input of external speed command (SPR) when the -
Torque command TROR ~ B velocity control i.s selectgd.” '

. = » Set up the gain, polarity, offset and filter of the
input 3 POSiFI'Oﬂ/D Speed command with; ~
~ VelocityO Pr50 (Speed command input gain)”
- Pr51 (Speed command input reversal)”

B a Pr52 (Speed command offset)”
- 0 Pr57 (Speed command filter setup)
- » Function varies depending on Pr5B (Selection of
~ . torque command)
: g Pr5B(] Content
- . . | « Torque command (TRQR) will be selected.”
- _ | * Set up the torque (TRQR) gain, polarity,
- 0 offset and filter with;”
. O Q Pr5C~ (Torque command input gain)”

o . Pr5D” (Torque command input reversal)”
4 Position/O] Pr52” (Speed command offset)”
- Torquell " Pr57" (Speed command filter setup)
~ O » Speed limit (SPL) will be selected.”
- " |« Set up the speed limit (SPL) gain, offset

0 - . .
- and filter with;

o 1 Pr50 (Speed command input gain)”
. o Pr52 (Speed command offset)”
- O Pr57 (Speed command filter setup)
= 1

Others| O €ONUON L ris input is invalid.
mode

*Function becomes valid when the control mode with underline ( 1/ 7 )

<Remark>0

Do not apply voltage exceeding £10V to analog command input of SPR/TRQR.
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[Connection and Setup of Position Control Mode]

Title of signal |PinNo| Symbol Function I/F circuit
CCW-Torque 16 CCWTL |« Function varies depending on Pr02 (Control mode setup).
limit input Pr027| Control modefll Function P.84~
.  Function varies depending on Pr5B (Selection of -
~ . torque command)
~ 0
o Pr5BI] Content
- O 0~ | This input becomes invalid.”
2" |Torque Controlll|  ~ |« Torque command input (TRQR) will be
4~ | Position/Torquell| -~ selected.”
@ O » Set up the gain and polarity of the com-
- 0 1 mand with;”
. Pr5C (Torque command input gain)” o
_ . Pr5D (Torque command input reversal)” § S
O « Offset and filter cannot be set up. g8
- i oS
~ 0 » Becomes to the torque command input (TRQR).” =2
~ . « Set up the gain and polarity of the command with;” § &
Velocity/O . L =
5. Pr5C (Torque command input gain) Sa
Torque Pr5D (Torque command input reversal)”
- O |- Offset and filter cannot be set up.
O
» Becomes to the analog torque limit input to CCW
4~ |Position/Torque | (cowTL).”
5 Velocity/Torque | « Limit the CCW-torque by applying positive voltage
Other (0 to +10V) (Approx.+3V/rated toque)”
Other control mode | * Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.

* Resolution of A/D converter used in this input is 16 bit ~
(including 1 bit for sign).”
+ 511 [LSB] = £ 11.9[V], 1 [LSB] = 23[mV]

CW-Torque limit 18 CWTL * Function varies depending on Pr02 (Control mode setup).

input Pr02[] Control mode(]! Function P.84~
2" |Torque controllls This input becomes invalid when the torque control
4~ |Position/Torquel]] is selected.

5~ | Velocity/Torque

i 0 » Becomes to the analog torque limit input to CW
4~ | Position/Torque | (CwWTL).”
5 Velocity/Torque | « Limit the CW-torque by applying negative voltage ~
Other (0 to —10V) (Approx.+3V/rated toque). ~
Other Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.

control mode

* Resolution of A/D converter used in this input is 16 bit ~
(including 1 bit for sign).”
+511 [LSB] = + 11.9[V], 1 [LSB] = 23[mV]
*Function becomes valid when the control mode with underline ( 1 /7 )
is selected while the switching mode is used in the control mode in table.”
<Remark>[]
Do not apply voltage exceeding £10V to analog command input of CWTL and CCWTL
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Wiring to the Connector, CN X5

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions)

Title of signal |PinNo| Symbol Function I/F circuit
External brake O 110| BRKOFF+[] * Feeds out the timing signal which activates the electromagnetic brake of the motor.” | | SO1
release signal 10 | BRKOFF-0* Turns the output transistor ON at the release timing of the electro- P.85

magnetic brake.”
* You can set up the output timing of this signal with PréA (Setup of
mechanical brake action at stall) and Pr6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)
Servo-Ready [ 350| S-RDY+0O | * This signal shows that the driver is ready to be activated.” SO1
output 34 S-RDY-0O1|° Output transistor turns ON when both control and main power are ON but P.85
not at alarm status.
Servo-Alarm O 370 ALM+0 | * This signal shows that the driver is in alarm status..” SO1
output 36 ALM=0 |° Output transistor turns ON when the driver is at normal status, and turns P85
OFF at alarm status.
Positioning 390| AT-SPEED+ [1* Function varies depending on the control mode.
completel 38 | AT-SPEED-[J O * Output of positioning complete (COIN)~ P.85
(In-position)d 0 * The output transistor will turn ON when the absolute value
0 Positiond| of the position deviation pulse becomes smaller than the
controld | setup value of Pr60 (Positioning complete range).”
0 * You can select the feeding out method with Pr63 (Setup of
- positioning complete output).”
0 * Output of full-closed positioning complete (EX-COIN)~
* The output transistor will turn ON when the absolute value
Full-cfdsedl] of full-closed-position deviation pulse becomes smaller
controld | than the setup value of Pr60 (Positioning complete range).”
0 * You can select the feeding out method with Pr63 (Setup of
positioning complete output).”
VeIoHity/D * Output at-speed (speed arrival) (AT-SPEED)”
Torquel |+ The output transistor will turn ON when the actual motor
control speed exceeds the setup value of Pr62 (In-speed).
Zero-speed 120 ZSPO |« Content of the output signal varies depending on PrOA (Selection of ZSP output).” S02
detection O (41) (COM-) * Default is 1, and feeds out the zero speed detection signal.” P.85
output signal * For details, see the table below, "Selection of TLC,ZSP output".
Torque in-limitO 400 TLCO |« Content of the output signal varies depending on Pr09 (Selection of TLC output).” SO2
signal output 41| (CoM-) |* Default is 1, and feeds out the torque in-limit signal.” P.85
* For details, see the table below, "Selection of TLC,ZSP output".

* Selection of TCL and ZSP outputs

proalue oft] X5 TLC : Output of Pin-40 X5 ZSP : Output of Pin-12
. e Torque in-limit output (Default of X5 TLC Pr09)0
Q The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.”
. « Zero-speed detection output (Default of X5 ZSP PrOA)Q
. The output transistor turns ON when the motor speed falls under the preset value with Pr61.”
- e Alarm signal outputd
2" The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,
. battery alarm, fan-lock alarm or external scale alarm.”
. * Over-regeneration alarm(J
31 The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.”
. e Over-load alarm(
A[ The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.”
. « Battery alarm[J
Ei The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.”
. e Fan-lock alarmO
& The output transistor turns ON when the fan stalls for longer than 1s.”
-  External scale alarmQd
4 The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
” (adjustment on mounting is required). Valid only at the full-closed control.”
- * In-speed (Speed coincidence) output]
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.
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[Connection and Setup of Position Control Mode]

(Output Signals (Pulse Train) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit

A-phase outputd | 210 OA +[0 |+ Feeds out the divided encoder signal or external scale signal (A, B, Z- PO1

0 O 0 phase) in differential. (equivalent to RS422)” P.85

* You can set up the division ratio with Pr44 (Numerator of pulse output
division) and Pr45 (Denominator of pulse output division)”

g 0 0 * You can select the logic relation between A-phase and B-phase, and the

B-phase outputd | 480 OB +0 output source with Pr46 (Reversal of pulse output logic).”

* When the external scale is made as an output source, you can set up the

0 220 OA -0

O O O
interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).”
a 49U OB —U |+ Ground for line driver of output circuit is connected to signal ground (GND)
O g O and is not insulated.”
Z-phase output 230 0z +0 | *Max. output frequency is 4Mpps (after quadrupled) I8
0 0 s
e =]
24 0z -0 S =
Ei
=E
Z-phase output 19 cz * Open collector output of Z-phase signal” PO2 ==
* The emitter side of the transistor of the output circuit is connected to the P.85
signal ground (GND) and is not insulated.
<Note>[]
* When the output source is the encoder]
* If the encoder resolution X :Z;jg is multiple of 4, Z-phase will be fed out synchronizing with A-phase.

In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.

. Prd44”, . . Prd44”, .
when the encoder resolution Pras is multiple of 4, when the encoder resolution Pras is not multiple of 4,
A ] - A ] L
B LT B LT
z z I
synchronized not-synchronized

* In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig.
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor ™
one revolution or more to make sure that the Z-phase is fed out at least once before using.
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Wiring to the Connector, CN X5

(Output Signals (Analog) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM * The content of output signal varies depending on Pr08 (Torque monitor
signal output (IM) selection). o P.85

* You can set up the scaling with Pr08 value.
Pr08 | Content of signal Function
- O » Feeds out the voltage in proportion to the motor
0, Torquell | torque command with polarity.”
11,1277 command + : generates CCW torque™
. - —: generates CW torque”
~ -  Feeds out the voltage in proportion to the positional
. Posit%nal[ deviation pulse counts with polarity.”
1 __5 deviation]| + : positional command to CCW of motor position™
. o — : positional command to CW of motor position™
- - » Feeds out the voltage in proportion to the full-
. % closed deviation pulse counts with polarity.”
1 Full-closedl + : positional command to CCW of ~
610 deviation external scale position™
—: positional command to CW of ~
external scale position
Speed monitor 43 SP » The content of the output signal varies depending on PrO7 (Speed monitor
signal output (IM) selection). o P.85
* You can set up the scaling with PrO7 value.
Pr07 [Control mode Function
i » Feeds out the voltage in proportion to the motor
-l Motor [J . . . -
0-4 speed] speed with polarity. + : rotates to CCW
~ P — : rotates to CW~
~ = * Feeds out the voltage in proportion to the command
5_9 Command [ speed with polarity.”
speed + : rotates to CCW~
— : rotates to CW

94
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[Connection and Setup of Position Control Mode]

(Output Signals (Others) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit
Signal ground 13,150 GND » Signal ground” -
17.25 * This output is insulated from the control signal power (COM-) inside of the
' driver.
Frame ground 50 FG * This output is connected to the earth terminal inside of the driver. -
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Wiring to the Connector, CN X5

Connecting Example to Host Controller

(Matsushita Electric Works, FPG-CSZT]

FPG-C32T(FPY) Ad-series
& Yo-23A ol 3 |puLS1f cw-
Dol - ( ) X ( ) 220Q" /lﬂggrlrsuer;and
gﬂltzitcommand i v, H 47 |PULS2F input
Y158 ol 5 [siGNT cow
e - : ( ) >< ( ) 220Q° /lxggrlrsu?mand
gﬂlt:itcommand = g g 6" |SIGN21 input
- s L Aol o
Origin input §Zg : Z-phase ~
COMF ~ = output
Ol > v 13°| GND~
: 7" | COM+]
4 | - - 1y 27K | Counter clear
Deviation ~ l< Y2 [ 30 CL 2 input
t t output ] 4.7kQ” v ~
counter reset outpu @ 29" SRV-ONE i %?)B/to ON
4.7kQ|Gain "
. —= 27"| GAIN" K= switching
- from” - | ¥ 4.7k Alarm clear
pLc oy — 1 317|A-CLRFK-—=—tinput
- output 7 4nafoow”
COMr e I (S5 (G
in
Origin proximity ~ § . -
input G X3 — 87| CWL" —K]"427'|g oc\yge/r-travel~
§ inhibit input
CCW limit excess ~ Lz GKQ-' 357|S-RDY+ :] gStr‘\)/St-Ready |
et a X5 —| 347|s-RDY-F—
& to” 5 o
CW limit excess ~ PLC 0 37| ALM+ Servo-Alarm ~
input ?%s.ekg" - input Py :1 output
<7 397|COIN+] Positioning ~
Origin proximity ~ o ¢ ,\/] co?1pltete
sensor O | 357 coint—" outeu
CCW limit ~ e o
e > 41 |COM-]
CW limit o @
sensor
GND + 24V
DC24V ~
Power supply
<Remark>

represents twisted pair wire.
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[Connection and Setup of Position Control Mode]

(Matsushita Electric Works, FP2-PP2 AFP2430

PLC

FP2-PP2 AFP2430 Ad-series o
] IS
CW~ A1 A —A 37 |PULS1F CVIV _~ (gni §
pulse command ~ % 22007 &ggrﬁﬁand >
output B1 4~ |PULS2F input g 5
S w
cow- A2 A A 57 |SIGN1] cow - g5
pulse command ~ % ( ) ( ) 2200~ /lﬂggrﬁﬁand i
output B2 Iy 71 6 |SIGN2] input
220Q"
A4 A i (| 287 0z+ Z-phase ~
Origin input § ( ) ( ) 3] ouFt)put
B3 [ o 247| 0z
k 13 GND~—77>7
7" |COM+]
4.7kQ”
Deviation ~ [<' A6 307 CL” é] = i%%i?tter clear
counter reset output 4.7kQ" BN
B6 ——= 297 SRV-ONTK=—1 o> N
F:MW A7 N e o B AR L R
Origin proximity ~ § from™ 77| GAINIT! § switching input
input 9 4.7kQ°[ Al |
B7 Poond —{ 317|A-CLRTK==—¢ npit
— 9" |CCWLT §4'7k9~ OC\%Y'\-II;aveI"
§ inhibit input
4.7kQ°| CW ~
— 87| CWL"™ KH—=— over-traver
= inhibit input
A8 | Ak 357|S-RDY+ ;I Setrvot-Ready"
outpu
FG [B19 — 347|S-RDY-—
= to”
PLC /0] ~ ~
External = 24v+ | A20 input ) 377 ALM+ :] Servo-Alarm
power supply input 24v-" |20 | Dol Al output
~<>— 397|COIN+] Positilor:ing -
complete
ST S | [ ———
CW limit ~ o © to”
sensor — PLC /O~ 41 COM—N
CCW limit ~ o © input
sensor —
GND + 24V

DC24V ~
Power supply

<Remark>

represents twisted pair wire.
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Wiring to the Connector, CN X5

( Yokogawa Electric , F3NC11-ON |

F3NC11-ON Ad-series
- Eé 197 (f\) : X : (f\) 3" |PULS1F ow-
= 220Q7SF/ I pulse”
ettt 20y o 4 [PULS2t command
177 R AH 57 |SIGN1]
- CCW ™
SS:Z command ~ [é ( ) X ( ) ~ 220Q"SF/ pulse”
St 1871 H 67 |SIGN2] e
1kQ” -1 A N - ~ |
Qrigin Iinedriver"é v () H 2V bz 3] Z-phase ”
input 8 . Y 247 0zZ—"| output
137 GND —
32 9o 7" |com+]
Emergency stop™ i
input s 9% 307l oL~ _544:7'@ i(r)%{r}tter clear
4.7kQ” _ON ~
- —~| 297|SRV-ON] aae N
& = 4.7kQ"| Gain switching/
27 |CAINTC] 2 e
i from” ~ 1 ATK| Alarm clear
5V power supply 7 V+ 11 gfg]lo<_> 317|A-CLR input
for pulse out ty output é47k9’ CCW "~
or pulse output  |GND 12~ — 9" |cCcWwL" : p\ﬂa_ll;-_ttravelt'
2 | inhibit inpu
. 4.7kQ7| CW ~
— 8| CWL"~ over-travel”
P inhibit input
o 1 ~—| 357|S-RDY+] Servo-Ready |
CCW limit input é 3 5kQ" - output
4 r 347|S-RDY-]
~ to” -~ .
o [ POLC oy ~r] 37| ALM+ Servo-Alarm ~
CW limit input é 3 5kQ” - input output
S 1 367| ALM—"
4 i =71 397|COIN+ ;1 Positilor:ing -
Origin proximity ~ 7 complete
input Sy 3 - 38| COIN-T output
_‘ H 41 |COM-]
Orii A
séﬁlsrln?rox'mlty O/O |
ot Lt e e il s
Somsor” o e GND +5V°| |GND + 24V
DC5V ~ DC24V ~
Power supply Power supply
<Remark>

represents twisted pair wire.
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[Connection and Setup of Position Control Mode]

(Yokogawa Electric , F3Y P14-ON/F3YP18-ON |

PLC

F3YP14-ON/F3YP18-ON A4-series
ow 148 — 3" |PULS1} o g
pulse command ~ % ( ) X ( ) 2200-SZ/ command S8
output 13aT — 4~ |PULS2F input Q§
e 12T A 5 |SIGNT] con- S
pulse command ~ % () X 220Q" /Vggrﬁﬁwand %;
output 11a— o 67 [SIGNZ2] input
2007 | A N B -
Origin line driver“é 134 ( ) : 23| Oz+ 3] Z-;ghatse"
i outpu
Pt 16a1-y ~H 247 0z—
- . GND™——
: 77 | COM+]
i = ~ <]4D-7k9~ Counter clear
Deviation pulse clear ™ 10a 30 CL ? inpuut
signal output ~ 4.7kQ"| Servo-ON ~
;— % | 297|SRV-ONFKHT 4 oot
. 5 | §4.7k9“ Sl
—{ 277|GAINTC § svovirt%ﬁnglgnilhput
~ from™ » | 4.7kQ°| Alarm clear
5V power supply”| V+ 8b gt?plﬁct){ el A-CLR_Q_D_‘ Igg:l/:l-
for pulse output |GND - _ e i 4.7kQ" T 1
ta 9| cowLKHE Rt
4.7kQ” -
) —1 87| CWL" —g':'— g{gg’{ravel;
inhibit inpu
. 1a" = 357|S-RDY+] Servo-Ready T
CCW limit input é 7 4kQ" output
3a”  347|S-RDY——
- to” - -
o Pc|)-C 1oy 11 377 ALM+ Servo-Alarm ~
CW limit input 427 4K input output
2b” H 367| ALM——
i ~ 397 COIN+'D Positioning
Origin proximity ~ - SO e
input ERdlsy 43 H 38" COIN-1 output
_‘ H 41 [COM=
Oriai R
S éﬁls% ?rommlty O/O |
conmt” | o o — (7 |
Sonor™ ¢« e GND +5V°| [GND + 241
DC5V ~ DC24V ~
Power supply Power supply
<Remark>

represents twisted pair wire.
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Wiring to the Connector, CN X5

(Omron, CSIW-NC113 )

CS1W-NC113 A4-series
ow 1.6kQ A6 N N 3~ IPULS1 Cl\J/I\éé_
pulse command ~ ( ) X ' ( ) 2200~ /lxgommand
output ~ 4~ |PULS2F input
cow- ) & AT A A 57 [SIGNT] cew-
pulse command ( ) X ( } o /lﬂggrﬁ%and
output - H 67 [SIGN2] input
1509 i ~ ~
Origin line driver ~ A18[—A 23] 0z+ Z-phase ~
input A4l 247l 07— output
"4 V V —
Power supply ~ V+ Alm e e 7
for output GND A5 77 | COM+T
I ~ B 4.7kQ"
Deviation ~ CD A10}—p 4 30 CL _g_:'_‘ i(%%u&tter et
counter reset output _ 29| SRV-ON1 4.7kQ” ﬁ%rl}’to_ON =
| §4.7k£2” Gain®
Emergency A24 —=| 27"| GAIN" K= switching
stop input ?%4.7@” o from™ ) 317 A-CLR ?] ATher {;‘g&ft“ clear
PLC I/0 i
output 7 47 -
= | o o over-travel
Origin proximity™ L4 ke | CCWL e o g\r;\llb"lt input
input T A21T1 — 8" | CWL~ —|<]-D—é —— ovar-traval
inhibit inpu
CCW limit excess™ i 357|S-RDY+ Servo-Ready
e Raraipen —| 347|S-RDY] e
~ to” ) =
CW limit excess ~ P?.C I/O< 37°| ALM+ Servo-Alarm ~
input SSZA.TKD” 5 input 367 ALM- output
-1 397 COIN+’D Positi?rging"
Oriai I complete
songor Y oo —| 38| COIN-] outeut
sensor —
N 4 41 |COM-
i .«
GND + 24V

DC24V -
Power supply

<Remark>

represents twisted pair wire.
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[Connection and Setup of Position Control Mode]

(Omron, CS1IW-NC133 |

PLC

CS1W-NC133 A4-series
i i I8
A5 HA— At 37 |PULS1Y cw- g =
CV|V~ d- [:(/{ ( ) ( ) 2200° 5/ Bormmand 25
ulse comman - - L ¢ S
oo A6 Y 4" |PULS2 input s
S w
AT HA A4 5 [SIGN1] cow - =5
C?W' 4 [:é ( ) () 200"/ Eormrmand ==
et A8"Hy - 67 |SIGN2] input
150Q"
L o A16FA —A— 23°| OZ+" | -
Origin line driver ? ( ) : ( ) 3] g-%latse
input ] - ~ utpu
e A141HY H 247 0z—
24\ ~ V+ A1~_ K 13~ GND~—77>7
power supply ~ GND
for output ‘ A2” 7" | COM+]
| - - A4.7KQ"| Counter clear
Deviation ~ q A10 30 CL 5 T input
counter reset output ~ 4.7kQ" -ON ~
—1 297|SRV-ON _EEH o ON
4.7kQ7| Gain®
A24] —~ 27" GAIN"—g-D—< Switching
Emergency ~ ?%4.7“2‘ - 4.7kQ7| Al I
stop input A207 gfg}lo<—> 317| A-CLRTKH—=— ingﬂTcear
9" |CCWL inhibit input
Origin proximity % 4.7kQ é 4.7kQ°| CW ™~
input : A211— — 87| CWL~ HKH=—"over-travel"
§ inhibit input
1 - 357(S- +] ]
CCW limit over” | 35| S-RDY ) Serve-Ready
e s  aalsrov—"""
@ to = =
< > + -
CW limit over input PLCI/O 37| ALM Servo-Alarm
S ATKD” I input output
bz [ [ H 367 ALM-T—
A3~ ] [~ . . A =
5V power supply”|GND 39| COIN+ ] Egﬁ:g%?vleng
for pulse output | +V - A output
A4 H 387 | COIN—
H 41 | COM-]
Origin proximity T o o |
sensor
CCW limit~ o ©
sensor 7 7 i 7
CW limit ~ oo GND +5V7| | GND + 24V
sensor DC5V DC24V -
Power supply Power supply
<Remark>

represents twisted pair wire.
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Wiring to the Connector, CN X5

(Omron, C200H-NC211 |

PLC

C200H-NC211 A4-series
Pulse (CW+CCW)" =k (A) —fr 3 |PuLS1} i
output = X () 4 PULSZ’ZZOQ /l’icr?&]r;nand
Directional output [ 1y >(A) X (A) 57|SICNT] iy
irectional outpu : pulse™
~ - 1 2200~ S d
g H 6 |SIGN2 input
o ﬂ:rmg 9 > - 237 oz+
_Orlg;n line driver % ( } Z-;ghatse =
inpu ] g outpu
11 AV Y] 247 OZ—
1" H & 13| GND"~ 7
Power supply ~ ki
for output GND 237 7" |COM+1
4.7kQ"
Deviation ~ [(L I ? 307 CL” é — %%u&terclear
t t output - 4.7kQ” _ ~
counter reset outpu 207|SRV-ON 4 %%B,to ON
4 . | 2 4Tker| Gaint
Emergency ~ % - A eAN _5_:._‘ isrngla?hmg
stop input g from 4 ——] 31"A-CLR‘—K]-D—<§ £ Aarm clear
output 4.7kQ| CCW ~
- . | y 1
O 2 Y| COWLTE it
rigin proximity 2kQ™ ~ 4.7kQ"| CW~
et N L CWL e el
CCW limit over - £ | Seio Sy
input 7 ZKQ"} 17 _|Pru—— outpu
= to” ~ ~
CW limit over ~ PLC VO< 377 ALM+ Servo-Alarm ~
input S 2ka” 18 input W P output
=739 COIN+‘j/l Positilortling'
. A complete
0]
sensor Y G o —| 38"| COIN- outet
CCW limit o o
sensor — L 4
CW limit - ° o [ A et
sensor
GND + 24V
DC24V ~
Power supply
<Remark>

represents twisted pair wire.
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[Connection and Setup of Position Control Mode]

(Mitsubishi, A1SD75/AD75P1 |

PLC

A1SD75/AD75P1 Ad-series -
3 A A 37 |PULS1} ow- 22
CW~ [é X pulse™ S =
- 220QSF S
pulse comand 217y H 4 [PULS2 npot £s
4 A X ,\) 57 |SIGNT cow - £E
CCW -~ pulse” @ =
pulse command ~ % 29~ () 6~ |sIGN2’ 220Q /1’icr:>rrl}[[nand
output v P
50002
247 A —H 237 0z+ S hase-
Zero point signal é 3] oargpgtse
257 v 247 Oz
- ‘k 13” GND"—”!
- 7" |COM+]
5" 307 CL” _|<]_.‘L_7,E i(ri]n?)ul?tterclear
Deviation counter ~ [\/\' f 47K ~
clear” 23" | 29|SRV-ONKHE = S
. ~ 4.7kQ7| Gain®
Dipwls %': 4 26 277| GAIN —g—D—< switching
d 4.7kQ " 4.7kQ7| Al |
- r }fmm~ picio] —={ 31" A-CLRI=— gt
In position TFaTRY 5 PLCIIOT output - 1% 4ake|COW |
8 outpu! IR _;'*‘ZH PGt
4.7k cw -
Common 35~ 8" | CWL” over-travel”
% inhibit input
36T =~ 35|S-RDY#] :l Servo-Ready
Proximity signal VM output
= 117 —1 347|S-RDY-]
Upper limit o
y ] - o )
Lower limit 12 m—gultlo 37| ALM+ jgﬁtrr\’/S{Alarm
13 — 367 ALM-"
=71 397|COIN+] Positif)r;ing~
e proNmY ———0""0 | 38" COIN—': st
CCW limit ~ e o
sensor z_3
I 41 |COM-
Sensor O
GND + 24V
DC24V ~
Power supply
<Remark>

represents twisted pair wire.
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Trial Run (JOG run) at Position Control Mode
Inspection BeforeTrialRun

Inspection Before Trial Run

(1) Wiring inspection

(2) Check of power/voltageD

U
O
0

* Miswiring”
(Especially power input/motor output)”
* Short/Earth™

* Loose connection™

* Rated voltage™

Power
supply

(3) Fixing of the motor{
* Unstable fixing~
(4) Separation from O

mechanical system[]
(5) Release of the brake

Display LED

CN X6
[y

Trial Run by Connecting the Connector, CN X5

(1) Connect the CN X5.
(2) Enter the power (DC12 to 24V) to control signal (COM+, COM-)

(3) Enter the power to the driver.

(4) Confirm the default values of parameters.

(5) Match to the output format of the host controller with Pr42 (Command pulse input mode setup).

(6) Write to EEPROM and turn off/on the power (of the driver).

(7) Connect the Servo-ON input (SRV-ON, CN X5, Pin-29) and COM- (CN X5, Pin-41) to bring the driver to

Servo-ON status and energize the motor.

(8) Enter low frequency from the host controller to run the motor at low speed.

(9) Check the motor rotational speed at monitor mode whether,
rotational speed is as per the setup or not, and

the motor stops by stopping the command (pulse) or not.

(10) If the motor does not run correctly, refer to P.68, "Display of Factor for No-Motor Running" of Preparation.

(Wiring D

iagram )

CN X5
7

DC”

il

12V — 24V '|'

COM+

SRV-ON

COM-

PULS1

DC™
12V 7

PULS2

CW/CCW pulse input”

SIGN1

in case of ~
open collector input

SIGN2

PULSH1

PULSH2

in case of ”
line receiver ~

SIGNH1

input

SIGNH2

GND

Parameter

PrNo.[L TitleD Setup
valuell
02" | Setup of control mode™ 0"
04~ | Invalidation of over-travel inhibit input™| 1~
40" | Selection of command pulse input” 01~
42" | Mode setup of command pulse input™ | 17
43" | Inhibition setup of command pulse input| 1~
4E | Counter clear mode 2

» Enter command pulses from the host controller.

(Input signal status

No.[

Title of signald [Monitor display

0

Servo-ON +A

L
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[Connection and Setup of Position Control Mode]

[Setup of Motor Rotational Speed and Input Pulse Frequency)

Input pulse I Motor[ [Pr48] x 2PA]
frequency [] rotational [
(pps)T  |speed (/min) 17-pit 2500P/r
oM 3000° Hix 2t 125001x 28
500K" 3000 Hlx2 | [100001x 29
250K 3000 [x2% | [10000)x 20
100K" 3000 [)x2i™ -} [10000)x 219
500K 1500 [x2"% | [50000 x 219
<Note>[

Defaults of Pr48 and Pr49 are both 0, and encoder resolution is automatically set up as numerators.Defaults

of Pr48 and Pr49 are both 0, and encoder resolution is automatically set up as numerators.”

<Remarks>[

» Max. input pulse frequency varies depending on input terminals.”

* You can set up any values to numerator and denominator, however, setup of an extreme division ratio
or multiplication ratio may result in dangerous action. Recommended ratio is 1/50-20.

Relation be_tween the O ] so- Pulley ratio gg
motqr rotational speed [ Gear ratio = 12
and input pulse counts 18"

Total reduction ratio : 365

e.g.) When you want to rotate the motor by 60° with the load of total reduction ratio of 18/365.

Encoder 21' Decimalll
17-bit 2500P/r figures
[Pr48] x 2[PraA] [365]x 210 [365]x 210 2” 1
6912 2;_ 2
2 4
To rotate the output shaft by 60°, To rotate the output shaft by 60°, > 8
Command pulse | enter the command of 8192 (213) enter the command of 10000 _ -
pulses from the host controller. pulses from the host controller. 24 16~
25 32
17 o . - =
How to determine”™ 365 X L Xf X 60 - 365 X 10000 X 60 - 26 64
parameter 18 2 360 18 10000 360 o7 128
_ [365/x 2™ - [365/x 210 28 256
884736 29 512
Hence the obtained numerator 2107 1024
becomes 47841280>2621440 and PXE 2048
denominator exceeds the max P35 2096
value of 10000, you have to re- e
duce to the common denominator 2 ~ 8192
to obtain. 214 16384
365  1x2° 60" 215 32768
18 26 360~ 216 65536
_ [365]x 2010 2" 131072
© [6912

*Refer to P.306 "Division Ratio for Parameters" of Supplement.
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Real-Time Auto-Gain Tuning

The driver estimates the load inertia of the ma-
chine in real time, and automatically sets up the
optimum gain responding to the result. Also the
driver automatically suppress the vibration caused
by the resonance with an adaptive filter.

Action command under
actual condition

" o Auto-gain’  Auto-filter” Torque™ Motor™
Position/Velocity setup adjustment command current
command Position/Velocit Adapti C t]
osition/Velocity| aptive urren
control Filter control "
E Resonance frequency calculation
Load inertia calculation
Real-time auto-gain tuning Motor™
speed
L 4 Encoder
Servo driver

Conditions which obstruct
real-time auto-gain tuning O

* Load is too small or large compared to rotor inertia.”
(less than 3 times or more than 20 times)™
* Load inertia change too quickly. (10 [s] or less)

* Machine stiffness is extremely low.”
» Chattering such as backlash exists.”

* Motor is running continuously at low speed of 100 [r/min] or lower.”

« Acceleration/deceleration is slow (2000[r/min] per 1[s] or low). ~

- Acceleration/deceleration torque is smaller than
unbalanced weighted/viscous friction torque. ~

* When speed condition of 100[r/min] or more and

Applicable Range .
* Real-time auto-gain tuning is applicable to all LosiD
control modes. inertiall

LoadD
Real-time auto-gain tuning may not be executed 0
properly under the conditions described in the O
right table. In these cases, use the normal mode Action(]
auto-gain tuning (refer to P.236 of Adjustment), |Pattern
or execute a manual gain tuning. (refer to P.240,
of Adjustment)

acceleration/deceleration condition of 2000[r/min] per
1[s] are not maintained for 50[ms].

How to Operate

(1) Bring the motor to stall (Servo-OFF).

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1- | cn x6 of the driver, then turn - r U
7. Default is 1. on the driver power.
SemoT Setup of parameter, Pr210
Swp T o - - — -
Va(l)lie Real-time atulto galrj tuning[] Varying degree of Ioa~1d inertia in motion(l] Press@." FERETE
not in use —
1> ( . ) no change” Press.~ FR_ 00
2~ normal mode~ slow change” Match to the parameter No. ™ PR Z
- - - = to be set up with @ (Here match to Pr21.)”
3 rapid change @ i 3
4” - no change” Press(2)-
5 vertical axis mode™ slow change” Change the setup with @@ :
6 i rapid change” Press ($).
7 no-gain switching mode no change Setup of parameter, Pr220
« When the varying degree of load inertia is large, set up 3 or 6. " Match to Pr22 with@.' R
» When the motor is used for vertical axis, set up 4-6. - b @ . :
< When vibration occurs during gain switching, set up 7. - ress\&/-

* When resonance might give some effect, validate the setup of Pr23
(Setup of adaptive filter mode).

(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun-
ing) to 0 or smaller value.

(4) Turn to Servo-ON to run the machine normally.

(5) Gradually increase Pr22 (Machine stiffness at real-time
auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal
noise or oscillation.

(6) Write to EEPROM when you want to save the result.

Insert the console connector to ~

Numeral increases with @ -

and decreases with @ -

Press @.”

Writing to EEPROM O

Press .’
Press @.’

Bars increase as the right fig. shows ~
by keep pressing @ (approx. 5sec).”

Writing starts (temporary display).”

(default values)

Finish

Fin SHIFESEE JErrar )

Writing completes

Return to SELECTION display after writing finishes, referring

to "Structure of each mode"(P.60 and 61

Writing error”
occurs

of Preparation).
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[Connection and Setup of Position Control Mode]

Adaptive Filters

The adaptive filter is validated by setting up Pr23 (Setup of adaptive filter mode) to other than 0.

The adaptive filter automatically estimates a resonance frequency out of vibration component presented in the motor speed
in motion, then removes the resonance components from the torque command by setting up the notch filter coefficient
automatically, hence reduces the resonance vibration.

The adaptive filter may not operate property under the following conditions. In these cases, use 1st notch filter (Pr1D and 1E)
and 2nd notch filter (Pr28-2A) to make measures against resonance according to the manual adjusting procedures.

For details of notch filters, refer to P.246, "Suppression of Machine Resonance" of Adjustment.

Conditions which obstruct adaptive filter action
* When resonance frequency is lower than 300[Hz].”
» While resonance peak is low or control gain is small and when no affect from these condition is ™
given to the motor speed.”

Resonance point

» When multiple resonance points exist.”
Load + When the motor speed variation with high frequency factor is generated due to non-linear factor such as backlash.”
Command pattern | * When acceleration/deceleration is very extreme such as more than 30000 [r/min] per 1 [s].
<Note>

Even though Pr23 is set up to other than 0, there are other cases when adaptive filter is automatically
invalidated. Refer to P.235, "Invalidation of adaptive filter" of Adjustment.

Parameters Which Are Automatically Set Up

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
10 | 1st gain of position loop™ 15" | Velocity feed forward™ 3007
117 | 1st gain of velocity loop™ 16” | Time constant of feed forward filter” 50~
12 | 1st time constant of velocity loop integration™ 27" | Setup of instantaneous speed observer” 0"
13™ | 1st filter of velocity detection™ 30" | 2nd gain setup” 17
14" | 1st time constant of torque filter” 317 | 1st mode of control switching™ 107
18™ | 2nd gain of position loop™ 32" | 1st delay time of control switching ~ 30
19” | 2nd gain of velocity loop™ 33" | 1stlevel of control switching ~ 50~
1A” | 2nd time constant of velocity loop integration” 34" | 1st hysteresis of control switching” 33"
1B” | 2nd filter of speed detection™ 35" | Position gain switching time” 207
1C” | 2nd time constant of torque filter” 36 2nd mode of control switching 0
20" | Inertia ratio”
2F Adaptive filter frequency

<Notes>

* When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) Atfter the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or when you increase the
setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning), until load inertia is identified (estimated) or adaptive
filter is stabilized, however, these are not failures as long as they disappear immediately. If they persist over 3 reciprocating
operations, take the following measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to 0, then set up other value
than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) will be written to EEPROM
every 30 minutes. When you turn on the power again, auto-gain tuning will be executed using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control while you set up Pr02
(Control mode setup) to 4 and 5, the adaptive filter frequency before mode switching will be held.

) : o
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title ?aerﬁsgﬂ Function/Content
00" | Address 0to 157 | In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.
* The address is determined by the setup value of rotary switch (0 to F) of the ‘Panasonic
front panel at power-on.” 8 &g ggg
» This value becomes the axis number at serial communication. ~ D
* The setup value of this parameter has no effect to the servo action.” gf” *z.@@
* You cannot change the setup of PrO0 with other means than rotary switch. |: SP@ @
01~ LED initial status 0to 177 | You can select the type of data to be displayed on the front panel LED (7 segment)
* <1> at the initial status after power-on.
Setup value[J Content
0~ Positional deviation™
<1>" | Motor rotational speed”
2 Torque output™
3" Control mode”
4” I/O signal status™
- 5" Error factor/history™
- 6 Software version”
- 7 Alarm™
Flashes (for approx. 2 sec) — - —
during initialization 8 Regenerative load factor
9” Over-load factor™
Setup value of PrO1 10 Inertia ratio”
117 Sum of feedback pulses™
127 Sum of command pulses”
137 External scale deviation™
14~ Sum of external scale feedback pulses ~
15~ Motor automatic recognizing function™
For details of display, refer to P.51 "Setup of 16" | Analog input value”
Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
02" Setup of ~ 0to 6™ | You can set up the control mode to be used.
* control mode <1>
Setup” Control mode **1) When you set up the combination mode of 3, 4 or
value'| isimode | znamode 5, Jou can, slect ehor ne 158 e 20 wit
0 Position - When C-MODE is open, the 1st mode will be
<1>" | Velocity” = selected.”
2" | Torque™ _ When C-MODE is shorted, the 2nd mode will be
3™17| Position™ Velocity” selelcted.“ I
. —— > Don't enter commands 10ms before/after switching.
417 Position Torque
5*1| Velocity” Torque” C—MODEOpTl close Im
6 Full-closed = i i
1st —>«—— 2nd ——>]«—1st
—>|—|<— —>|—|<—
10ms or longer ~ 10ms or longer
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

contr ower, . . i . .
?‘I(ﬁl §60.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net

108




[Connection and Setup of Position Control Mode]

Standard default : <>

PrNo. Title rsa?r%gm Function/Content
03 Selection of ~ 0to 3™ | You can set up the torque limiting method for CCW/CW direction.”

torque limit <1> Setup valuelJ ccwO i cwio

0" X5 CCWTL : Pin-16~ i X5 CWTL : Pin-18~
<1>" Pr5E is a limit value for both CCW and CW direction
27 Set with Pr5E Set with Pr5F
3 When GAIN/TL-SEL input is open, set with Pr6E~
When GAIN/TL-SEL input is shorted, set with Pr5F

When the setup value is 0, CCWTL and CWTL will be limited by Pr5E (1st torque
limit setup). At the torque control, Pr5E becomes the limiting value for CCW/CW
direction regardless of the setup of this parameter.

04~ Setup of ~ 0to 2" | In linear drive application, you can use this over-travel inhibiting function to inhibit the
over-travel ~ <1> motor to run to the direction specified by limit switches which are installed at both ends
inhibit input of the axis, so that you can prevent the work load from damaging the machine due to
the over-travel. With this input, you can set up the action of over-travel inhibit input.

CW direction ~ Work  CCW direction
«— E—

Servomotor ¥ i Limit
switch switch CCWL

CWL

3O |0)U0D) UO1ISOd
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Driver

>

Setup | CCWL/CWLT] ) ) -

valuel inputd InputO Connection to COM-[1~
- - CCwL” Close” Normal status while CCW-side limit switch is not activated.”|
o Valid” (CN X5,Pin-9)” Open” Inhibits CCW direction, permits CW direction.”
. . cwL” Close” Normal status while CW-side limit switch is not activated.]
. - (CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.

Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be ~

invalidated.”

Err38 (Over-travel inhibit input protection) is triggered when either one ~

of the connection of CW or CCW inhibit input to COM— become open.

<Cautions>"

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.”

2. When both of CCWL and CWL inputs are opened while Pr04 is set to 0, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error. ~

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

Action

<1>" Invalid™

2 Valid

07 Selection of speed™ | 010 9™ | You can set up the content of analog speed monitor signal output (SP : CN X5,
monitor (SP) <3> Pin43) and the relation between the output voltage level and the speed.

Setup value[] Signal of SP|Relation between the output voltage level and the speed
0~ - 6V /47 r/min”
17 - . 6V /188 r/min”
27 Motor ac(:jtyal 6V /750 r/min”
3 spee 6V / 3000 r/min”
4 . 1.5V / 3000 r/min”
5" - 6V /47 r/min”
6" Command” 6V /188 r/min”
7 speed 6V / 750 r/min”
6V /3000 r/min”

9 1.5V / 3000 r/min
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Standard default : < >

PrNo. Title rsfr%gm Function/Content
08 Selection of torque™| 0to 127 | You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup valuelll Signal of IMOI| Relation between the output voltage level and torque or deviation pulse counts
<0>" Torque command’] 3V/rated (100%) torque”
17 - 3V / 31Pulse”
2" oo 3V / 125Pulse”
— Position —
3 deviation” 3V / 500Pulse
4 - 3V / 2000Pulse”
57 . 3V / 8000Pulse”
6~ . 3V / 31Pulse”
7 Full-closed" 3V / 125Pulse”
8" deviation® 3V / 500Pulse”
9" 3V / 2000Pulse”
10” - 3V / 8000Pulse”
117 Torque™ 3V /200% torque -
12 command 3V /400% torque
09 Selection of ~ 0to 8™ | You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> Setup valuel] Function Note[]
<0>" Torque in-limit output™ i
17 Zero speed detection output™ For details of
. Alarm output of either one of Over-regeneration | function of each
z /Over-load/Absolute battery/Fan lock/External scale™ | output of the
3 Over-regeneration alarm trigger output ~ left, refer to the
4 Overload alarm output™ table of P.92,
57 Absolute battery alarm output™ "Selection of
6~ Fan lock alarm output™ TCL and ZSP
7 External scale alarm output™ outputs".
8 In-speed (Speed coincidence) output
0A Selection of ~ 0to 8™ | You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup valuell Function[] Note[]
0~ Torque in-limit output” i
<1>" Zero speed detection output™ For details of
. Alarm output of either one of Over-regeneration | function of each
2 /Over-load/Absolute battery/Fan lock/External scale™ | output of the
37 Over-regeneration alarm trigger output ~ left, refer to the
4” Overload alarm output™ table of P.92,
57 Absolute battery alarm output™ "Selection of
6" Fan lock alarm output™ TCL and ZSP
7" External scale alarm output” outputs".
8 In-speed (Speed coincidence) output
0B™ | Setup of” 0to 2" | You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> Setup valuel Content[]
0" Use as an absolute encoder.”
<1>" Use as an incremental encoder.”
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>"
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
0:7 i;;i;te setup of” O<t§>5~ You can set up the communication speed of RS232. | Error of baud rate is +0.5%.
o Setup valuel]l Baud ratel] Setup valuel]l Baud ratel]
communication 0 2400bps” 3 19200bps™
17 4800bps” 4” 38400bps”™
<2> 9600bps 5 57600bps
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Standard default : < >

PrNo. Title rse%agm Function/Content
OE” Baud rate setup of 0to 5™ | You can set up the communication speed of RS485. Error of baud rate is +0.5%.
RS485 o <2> Setup valuell Baud rate” Setup valuell Baud rate”
communication 0 2400bps” 3 19200bps™
17 4800bps” 4- 38400bps™
<2> 9600bps 5 57600bps
OE™ | Setup of front Oto1” | You can limit the opjeratlon of the front panel to the Setup valuell Contentd
* panel lock <0> monitor mode only. = - m
. . <0> Valid to all
You can prevent such a misoperation as unexpec- -
- 1 Monitor mode only

ted parameter change.
<Note>[]

You can still change parameters via communication even though this setup is 1.”
To return this parameter to 0, use the console or the "PANATERM®".
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Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : <>

PrNo. Title rsaerESgD Unit Function/Content
10 1st gain of ~ 0to 30007 1/s You can determine the response of the positional control system.”
position loop Ato C-frame:<63>* Higher the gain of position loop you set, faster the positioning time you
Dto F-frame:<32>* can obtain. Note that too high setup may cause oscillation.
11 1st gain of ~ 1to 35007 Hz You can determine the response of the velocity loop.”
velocity loop Ato C-frame:<35>* In order to increase the response of overall servo system by setting high
D {o F-frame:<18>* position loop gain, you need higher setup of this velocity loop gain as well.

However, too high setup may cause oscillation.”

<Caution>[J

When the inertia ratio of Pr20 is set correctly, the setup unit of Pr11
becomes (Hz).

12 1st time constant 1t0 10007 ms You can set up the integration time constant of velocity loop.”
of velocity loop Ato C-frame:<16>* Smaller the setup, faster you can dog-in deviation at stall to 0.”
integration D to F-frame:<31>* The integration will be maintained by setting to "999".”
The integration effect will be lost by setting to "1000".
13 1st filter of ~ 0to5” _ You can set up the time constant of the low pass filter (LPF) after the

speed detection, in 6 steps.”

speed detection <0>* Higher the setup, larger the time constant you can obtain so that you can
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.
14 1st time constant of | 0 — 25007 0.01ms | You can set up the time constant of the 1st delay filter inserted in the
torque filter A to C-frame:<65>* torque command portion. You might expect suppression of oscillation
D to F-frame:<126> caused by distortion resonance.
15 Velocity feed —2000" 0.1% | You can set up the velocity feed forward volume at position control.”
forward to 2000” Higher the setup, smaller positional deviation and better response you can
<300>* obtain, however this might cause an overshoot.
16 Time constant of 0to 64007 0.01ms | You can set up the time constant of 1st delay filter inserted in velocity feed
feed forward filter <50>* forward portion.”

You might expect to improve the overshoot or noise caused by larger
setup of above velocity feed forward.

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Standard default : <>

Setupl

PrNo. Title range Unit Function/Content
18" 2nd gain of 0 to 30007 1/s” Position loop, velocity loop, speed detection filter and torque command
- position loop™ Ato C-rame:<73>* - filter have their 2 pairs of gain or time constant (1st and 2nd).”
- - D to F-frame:<38>* - For details of switching the 1st and the 2nd gain or the time constant, refer
197 2nd gain of velocity |1 to 35007 Hz to P.226, "Adjustment".”
- loop ~ A to C-rame:<36>" - The function and the content of each parameter is as same as that of the
- - Do F-frame:<18>* - 1st gain and time constant.
1A” 2nd time constant of 1to 10007 ms
) velocity loop integration™ | <1000>*" -
1B~ 2nd filter of velocity | 0to 5™ -
- detection” <0>*" -
1C 2nd time constant |0 to 25007 0.01ms
of torque filter A to C-frame:<65>*
D {o F-frame:<126>
1D 1st notch 100to 1500 Hz You can set up the frequency of the 1st resonance suppressing notch filter.”
frequency <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
1E 1st notch width 0to4” - You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.”
selection <2> Higher the setup, larger the notch width you can obtain.”
Use with default setup in normal operation.

Parameters for Auto-Gain Tuning

Standard default : < >

PrNo. Title F’gﬁsgm Unit Function/Content
20 Inertia ratio 0 to 100001 % You can set up the ratio of the load inertia against the rotor (of the motor) inertia.”
<250> - | Pr20=(load inertia/rotor inertia) X 100 [%]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.”
The inertia ratio will be estimated at all time while the real-time auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.”
<Caution>"
If the inertia ratio is correctly set, the setup unit of Pr11 and Pr19
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21 Setup of real-time Oto7” - You can set up the action mode of the real-time auto-gain tuning.”

auto-gain tuning <1> With higher setup such as 3 or 6, the driver respond quickly to the change

of the inertia during operation, however it might cause an unstable
operation. Use 1 or 4 for normal operation.For the vertical axis application,
use with the setup of 4 to 6.”

When vibration occurs at gain switching, set up this to "7".

Real-timeld Varying degree of [
Setup_valuel . . . L .
auto-gain tuning load inertia in motionO
0" Invalid” =
<1>" - Little change™

27 Normal mode” Gradual change”

3 - Rapid change™

4” - Little change™

5 Vertical axis mode” Gradual change”

6~ - Rapid change™

7 No gain switching Little change
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Standard default : < >

PrNo. Title rsgsglil Unit Function/Content
22 Selection of 0to15” = You can set up the machine stiffness in 16 steps while the real-time auto-
machine stiffness  |A to C-frame: gain tuning is valid.”
at real-time ~ <4>" low «machine stiffness— high”
auto-gain tuning D to F-frame: low— servogain —high”
<1> [Pr22 | 0, 1------5----- 14,15 |
low «— response  — high

<Caution>"

When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.

(]

23 Setup of adaptive Oto2” = You can set up the action of the adaptive filter.” g %
filter mode <1> 0 : Invalid” i %

1: Valid” S

2 : Hold (holds the adaptive filter frequency when this setup is changed to 2.)” 2 §

<Caution>" g é

When you set up the adaptive filter to invalid, the adaptive filter frequency
of Pr2F will be reset to 0. The adaptive filter is always invalid at the
torque control mode.

24 Selection of Oto2” = You can select the switching method when you use the damping filter.”
damping filter <0> 0 : No switching (both of 1st and 2nd are valid.)”
switching 1: You can select either 1st or 2nd with damping control switching input™
(VS-SEL).”

when VS-SEL is opened, 1st damping filter selection (Pr2B, 2C)”

when VS-SEL is close, 2nd damping filter selection (Pr2D, 2E)”
2 : You can switch with the position command direction.”

CCW : 1st damping filter selection (Pr2B, 2C).”

CW : 2nd damping filter selection (Pr2D, 2E).

25 Setup of an action Oto7” = You can set up the action pattern at the normal mode auto-gain tuning. ~
at normal mode <0> Setup valuelNumber of revolution[J Rotational direction(
auto-gain tuning <0>" - CCW — CW~

; 2 [revolution] CCCV\\,’V:CCCCV\\:W
3" - CW — CW~
4- - CCW — CW~
> 1 [revolution] CW = CCW"
6" CCW — CCW~
7 CW — CW

e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.

26 Setup of software |0to 10007 0.17 You can set up the movable range of the motor against the position
command input range. When the motor movement exceeds the setup

limit <10> jrevolution value, software limit protection of Pr34 will be triggered. This parameter is
invalid with setup value of 0.

27 Setup of Oto1” = With a high stiffness machine, you can achieve both high response and
instantaneous <0>* reduction of vibration at stall, by using this instantaneous speed observer.
speed observer Setup valuelll Instantaneous speed observer setupd

<0>*" Invalid ~
1 Valid

You need to set up the inertia ratio of Pr20 correctly to use this function.”
If you set up Pr21, real-time auto-gain tuning mode setup, to other than 0 (valid), Pr27 becomes 0 (invalid)
I I I

<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Standard default : < >

Setupl]

PrNo. Title range Unit Function/Content
28 2nd notch 100 to 1500 Hz You can set up the 2nd notch width of the resonance suppressing filter in
frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".
29 Selection of ~ 0to4” = You can set up the notch width of 2nd resonance suppressing filter in 5
2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.
2A Selection of ~ 0to 99" = You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.
2B 1st damping 01020007 0.1Hz | You can set up the 1st damping frequency of the damping control which
frequency <0> suppress vibration at the load edge. ~
The driver measures vibration at load edge. Setup unit is 0.1[Hz]. ~
The setup frequency is 10.0 to 200.0[Hz].  Setup of 0 to 99 becomes invalid.
Refer to P.250, "Damping control" as well before using this parameter.
2C Setup of © -200t02000] 0.1Hz | While you set up Pr2B (1st damping frequency), set this up to smaller
1st damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.Use with the setup of 0 in normal operation. Refer to P.250,
"Damping control" of Adjustment.”
<Caution> -
Setup is also limited by 10.0[Hz]-Pr2B=Pr2C=Pr2B
2D 2nd damping 01020007 0.1Hz | You can set up the 2nd damping frequency of the damping control which
frequency <0> suppress vibration at the load edge.”
The driver measures vibration at the load edge. Setup unit is 0.1 [Hz].”
Setup frequency is 10.0 to 200.0 [Hz]. Setup of 0-99 becomes invalid.”
Refer to P.250, "Damping control" of Adjustment as well before using this
parameter.
2E Setup of © -200t02000] 0.1Hz | While you set up Pr2D (2nd damping frequency), set this up to smaller
2nd damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.”
Use with the setup of 0 in normal operation. Refer to P.250, "Damping
control" of Adjustment.”
<Caution>"
Setup is also limited by 10.0[Hz]-Pr2D=Pr2E=Pr2D
2F Adaptive filter 0to 64~ = Displays the table No. corresponding to the adaptive filter frequency.
frequency <0> (Refer to P.234 of Adjustment.) This parameter will be automatically set
and cannot be changed while the adaptive filter is valid. (when Pr23
(Setup of adaptive filter mode) is other than 0.)”
Oto4 Filteris invalid.”
51048 Filteris valid.”
49 to 64 Filter validity changes according to Pr22. ~
This parameter will be saved to EEPROM every 30 minutes while the
adaptive filter is valid, and when the adaptive filter is valid at the next
power-on, the adaptive action starts taking the saved data in EEPROM as
an initial value.”
<Caution>"
When you need to clear this parameter to reset the adaptive action while
the action is not normal, invalidate the adaptive filter (Pr23, "Setup of
adaptive filter mode" to 0) once, then validate again.”
Refer to P.239, "Release of Automatic Gain Adjusting Function" of
Adjustment as well.
<Notes>
 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to

F’.233h
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[Connection and Setup of Position Control Mode]

Parameters for Adjustment (2nd Gain Switching Function)

Standard default : < >

; Setupl ; ;
PrNo. Title rangg Unit Function/Content
30 Setup of 2nd gain Oto1” - You can select the PI/P action switching of the velocity control or 1st/2nd gain switching.
<1>* Setup value Gain selection/switching
0~ 1st gain (PI/P switching enabled) *1~
<1>* 1st/2nd gain switching enabled *2

*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN inputd Action of velocity loopO
Open with COM—" Pl action” 2g
Connect to COM-" P action s =
*2 For switching c~ondition of the 1st and the 2nd, refer to P.243, "Gain § ;
Switching Function" of Adjustment. s 2
31 1st mode of ~ Oto10” = You can select the switching condition of 1st gain and 2nd gain while Pr30 §§
control switching <0>* is setto 1.
Setup value™ Gain switching condition
<0>*~ Fixed to the 1st gain.”
17 Fixed to the 2nd gain.”

27+ 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)”
*2~| 2nd gain selection when the toque command variation is larger than the setups of ~

- Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching).”
4~ +p~| Fixed to the 1st gain.”

57 +2~| 2nd gain selection when the command speed is larger than the setups of ~

- Pr33 (1st level of control switching) and Pr34 (1st hysteresis at control switching)
*2~|  2nd gain selection when the positional deviation is larger than the setups of ~

~ | Pr33 (1st control switching level) and Pr34 (1st hysteresis of control switching).”
7" *2| 2nd gain selection when more than one command pulse exist between 166us.
*2~|  2nd gain selection when the positional deviation counter value exceeds the setup of ~
~ | Pr60 (Positioning completer range).”

*2~|  2nd gain selection when the motor actual speed exceeds the setup of ~

- Pr33 (1st level of control switching) and Pr34 (1at hysteresis of control switching) .”
*9 Switches to the 2nd gain while the position command exists.
10 Switches to the 1st gain when no-position command status lasts for the setup of Pr32 [x 166us] ~
and the speed falls slower than the setups of Pr33—34[r/min].

3

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.”

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.

32 1st delay time of 0 to 10000 x 166ps | You can set up the delay time when returning from the 2nd to the 1st gain,

control switching <30>* while Pr31 is set to 3 or 5 to 10.
33 1st level of ~ 0to 20000 -~ You can set up the switching (judging) level of the 1st and the 2nd gains,
control switching <50>* while Pr31 is setto 3, 5, 6. 9 and 10.”
Unit varies depending on the setup of Pr31 (1st mode of control switching)
34 1st hysteresis ~ 0to 20000 - You can set up hysteresis width to be
of control switching | <33>* implemented above/below the N
judging level which is set up with Pr33 * -
Pr33. Unit varies depending on the T\ﬂ

setup of Pr31 (1st control switching 0 — — .
mode). Definitions of Pr32 (Delay), Istgain ,2nd gain; ,, Tstgain

Pr33 (Leyel) -and Pr34 (Hysteresis) o ! Pra2
are explained in the fig. below.[] '
<Caution>0

The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).
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Parameter Setup

Standard default : < >

PrNo. Title ?aer%gm Unit Function/Content
35 Switching time of |0 — 100007 (setup | You can setup the
position gain <20>* |value +1)] step-by-step switching e.g.) 16516616“1261— Kp1(Pr10)>Kp2(Pr18)
x 166us | time to the position Kp1(Pr10) — ; f— [0] bold line
loop gain only at gain Pras=[0N_| B 3 -———-
switching while the 1st -- 2
. — 1 thin line
and the 2nd gain Kp2(Pr18) —
switching is valid. 1st gain 2nd gain 1st gain
<Caution>0 >« >«
The switching time is
only valid when switching from small position gain to large position gain.
3D JOG speed setup 0-500"| r/min You can setup the JOG speed.”
<300> Refer to P.75, "Trial Run"of Preparation.

Parameters for Position Control

Standard default : < >

; Setupl ;
PrNo. Title rangg Function/Content
407 Selection of com- 0to 17 | You can select either the photo-coupler input or the exclusive input for line driver as
* mand pulse input <0> the command pulse input.
Setup valuelll Content0
<0>" Photo-coupler input (X5 PULS1:Pin-3, PULS2:Pin-4, SIGN1:Pin-5, SIGN2:Pin-6)"
1 Exclusive input for line driver (X5 PULSH1:Pin-44, PULSH2:Pin-45, SIGNH1:Pin-46, SIGNH2:Pin-47)
41 Command pulse 0to1” | You can set up the rotational direction against the command pulse input, and the
% rotational direction <0>~ | command pulse input format.
- setup”™ - PraL setup valuefiPra2 setup value Command[]s. i
42" | Setup of command | 0to 3" “"T})T;i“;’ngluu'“ IC?,Tplﬂmdoﬂgluse] pulsel ;?[Fea CCW command | CW command
* pulse input mode <1> direction setup) setup) format
. 1t 1t
~ 90° phase PULS A-phase [= | L
difference” ) [
Oor2 2-phase pulse] SIGN Bphase = = [ | | &
(A + B-phase) t1 ot
B-phase advances to A by 90°.| B-phase delays from A by 90°.
t3
CW pulse train” ~ —
<0> <1> pu+s_e an | PULS : 2 2
CCW pulse train SIGN e
ulse train” o R o e I e Y O O
3 P +~ PlIJLS 4 5 : 4 15 :
Sgnal | SION| B g o
R . 1t t1 1
~ 90° phase PULS Aphase| =~ = | =
difference” ) D
Qor2 2-phase pulse] SIGN B'Phasetl1 ::|1 1: 1:
(A + B-phase) vt . ot .
B-phase delays from A by 90°. |B-phase advances to A by 90°.
CW pulse train” e
! 1 P + PULS ©2© :
CCW pulse train SIGN o'
ulse train™ o I e e T O N e I D O
3 P +~ ZlIJCI;S it4 16 : 4 5 :
» Permissible max. input frequency, and min. necessary time width of command pulse input signal.
issi : Min. necessary time width
Input I/F of PULS/SIGN signal Permissible max. | youn a .
input frequencyl]  t1- to t3 t4 ts te
Pulse train interface exclusive to line driver” 2Mpps” 500ns7 250ns7 250ns7 250ns7 250ns7 250ns7
Pulse train interface Line driver inteljface~ 500kpps” 2us™ | 1ps™ | 1ps™ | 1ps™ | 1ps™ | 1ps™
Open collector interface 200kpps Sus | 2.5us | 2.5ps | 2.5us | 2.5us | 2.5us
Make the rising/falling time of the command pulse input signal to 0.1us or smaller.

[ [ [
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo. Title rS:{EagD Function/Content
43 Invalidation of 0to 17 | You can select either the validation or the invalidation of the command pulse inhibit
command pulse ~ <1> input (INH : CN X5 Pin-33).
inhibit input Setup valuel INH input
0" Valid”
<1> Invalid

Command pulse input will be inhibited by opening the connection of INH input to
COM-. When you do not use INH input, set up Pr43 to 1 so that you may not
need to connect INH (CN I/F Pin-33) and COM- (Pin-41) outside of the driver.

44~ Numerator of pulse |1 to 32767 You can set up the pulse counts to be fed out from the pulse output (X5 0A+ : Pin-
* output division” <2500>"| 21, 0A-: Pin-22, 0B+ : Pin-48, OB- : Pin-49).”

~ e Pr45=<0> (Default)
- - ““You can set up the output pulse counts per one motor revolution for each OA
and OB with the Pr44 setup. Therefore the pulse output resolution after
quadruple can be obtained from the formula below.”

3O |0)U0D) UO1ISOd

(]
(=}
=
=
@D
=1
=
S
=
=
o
w
-1
=
=l
=3

- - " The pulse output resolution per one revolution ~
" = Pr44 (Numerator of pulse output division) X4
e Pra5=0 :0
The pulse output resolution per one revolution can be divided by any ration
according to the formula below.”

~ ) . Prd4 (Numerator of pulse output division)” )
- - Pulse output resolution per one revolution - —— X Encoder resolution
~ Pr45 (Denominator of pulse output division)

~ ~ <Cautions>

- - » The encoder resolution is 131072 [P/r] for the 17-bit absolute encoder, and

- - 10000 [P/r] for the 5-wire 2500P/r incremental encoder.”

* The pulse output resolution per one revolution cannot be greater than the
encoder resolution.”

457 Denominator of 0 to 32767[

* ~
p-ul-s¢.e output <0> (In the above setup, the pulse output resolution equals to the encoder resolution.)”
division » Z-phase is fed out once per one revolution of the motor.”
When the pulse output resolution obtained from the above formula is multiple of 4,
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.
) Pra4™ , ) Pra4” )
when encoder resolution x Prd5 is multiple of 4 | | when encoder resolution x Prd5 is not multiple of 4
A [ | - S [
B L B L
z z I
Synchronized Not-synchronized
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Parameter Setu

D

Standard default : < >

; Setupl ;
PrNo. Title rangg Function/Content
467 Reversal of pulse 0to 3™ | You can set up the B-phase logic and the output source of the pulse output (X5 OB+
* output logic <0> : Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation
between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.
at motor CCW rotation at motor CW rotation
Setupd | A-phasel
value” (CA)O
_ |B-phase(OB)
<0>
O : 2 non_reversal" J I_, I_, I_, \_,_L
B-phase(OB)
CE i IR I IR L L
Pr46[] B-phase logicO Output sourcell
<0>" Non-reversal” Encoder position”
17 Reversal” Encoder position™
2 1 Non-reversal” External scale position™
3" Reversal External scale position
*1 The output source of Pr46=2, 3 is valid only at full-closed control.
48~ - Electronic gear function-related (Pr48 to 4B)
- 1st numerator of 0 to 10000[ Electronic gear (Command pulse division/multiplication) function ~
- electronic gear” <0>" * Purpose of this function™
~ ~ ~ (1) You can set up any motor revolution and travel per input command unit.”
29° 2nd numerator of 10 to 10000t (2) You.can increase the nominal comr.na.nd pulse frequency when you cannot i
N ) . - obtain the required speed due to the limit of pulse generator of the host controller.
) ?Iectronlc gear <CI> « Block diagram of electronic gear
N Multiplier of ~ 0to 17 Command™ | *1 | 1st numerator (Pr48) Multiplier (Pr4A) Internal”™
- . - - pulse *1 [ 2nd numerator (Pr49)|* 2 command Deviation™
electronic gear <0> f F > counter
- numerator™ - | Denominator (Pr4B) |
Feed back” .
4B Denominator of 0 to 10000} pulse” 10000P/rev
electronic gear (Resolution) o

<10000>"

2'7P/rev
* "Numerator" selection of electronic gear”

*1 : Select the 1st or the 2nd with the command electronic gear input switching™
(DIV : CN X5, Pin-28)

DIV input open”

DIV input connect to COM-

Selection of 1st numerator (Pr48)”
Selection of 2nd numerator (Pr49)

The electronic gear ratio is set with the formula below.

» when the numerator is <0> (Default) :Numerator (Pr48,49)X2Pr4A) is automat-
ically set equal to encoder resolution,
and you can set command pulse per
revolution with Pr4B.

. . Encoder resolution
Electronic gear ratio =

Command pulse counts per one revolution (Pr48)

* when numerator = 0 :
Numerator of command ™ _ Multiplier of command *
electronic gear (Pr48 49) X 2 div/multiple numerator (Pr4A)

Electronic gear ratio = - -
Denominator of command electronic gear (Pr4B)

<Caution>

In actual calculation of numerator (Pr48, Pr49) X2Pr4A 4194304 (Pr4D setup value
+1) becomes the max. value.”

(to be continued to next page)
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[Connection and Setup of Position Control Mode]

Standard default : < >

; Setupl ;
PrNo. Title rangg Function/Content
- - Electronic gear function-related (Pr48-4B) (continued from the previous page)
48" 1st numerator of <Setup example when numerator =0>"
~ electronic gear” * When division/multiplication ratio=1, it is essential to keep the relationship in which
- ~ the motor turns one revolution with the command input (f) of the encoder
- ; resolution.”
4? 2nd nun.1erator~o Therefore, when the encoder resolution is 10000P/r, it is required to enter the input
electronic gear of f=5000Pulses in case of duplicate, f=40000Pulse in case of division of 1/4, in
§ i order to turn the motor by one revolution.”
4A” Multiplier of ~ » Set up Pr48, 4A and 4B so that the internal command (F) after division /
~ electronic gear multiplication may equal to the encoder resolution (10000 or 217).
- numerator”
f x Pr48 x 2PrdA .
4B Denominator of F= T pap 10000 or 2'7
electronic gear F : Internal command pulse counts per motor one revolution™
f : Command pulse counts per one motor revolution.
Encoder resolutiond 217(131072) 10000 (2500P/r x 4)
Example 17 Pr4dA~ PrdA”
when making the command -[17] J 0]
. Pr48|1] x 2 Pr48 |10000] x 2
input (f) as 5000 per one X
motor revolution™ Pr4B 5000 Pr4B | 5000
Example2 ~ PraA” PraA”
when making the command -[15] -[0]
input (f) as 40000 per one Prg[1] x 2 Pr48(2500/x 2
motor revolution Pr4B [10000 Pr4B [10000
4C Setup of primary 0to 77 | Smoothing filter is the filter for primary delay which is inserted after the electronic
delay smoothing <1>" | gear.
Purpose of smoothing filter ~
* Reduce the step motion of the motor while the command pulse is rough. ™
* Actual examples which cause rough command pulse are; ~
(1) when you set up a high multiplier ratio (10 times or more).”
(2) when the command pulse frequency is low.
You can set the time constant of the smoothing filter in 8 steps with Pr4C.
Setup valuell Time constant
0" No filter function™
<1>" Time constant small”
r ¥
7 Time constant large
4D™ | Setup of FIR 0to 317 | You can set up the moving average times of the FIR filter covering the command
* smoothing <0> pulse. (Setup value + 1) become average travel times.
4E Counter clear ” 0to 2" | You can set up the clearing conditions of the counter clear input signal which clears
input mode <1>" | the deviation counter.
) Setup valuell ™ Clearing condition
0" Clears the deviation counter at level (shorting for longer than 100us)*1]
<1>" Clears the deviation counter at falling edge (open-shorting for longer than 100us)*1"]
2 Invalid
*1 : Min. time width of CL signal
CL(Pin-30 I—I
( ) '+ 100us or longer
—
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.
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Parameter Setup

Parameters for Velocity and Torque Control

Standard default : < >

PrNo. Title rSaergagD Unit Function/Content
5E” 1st torque limit ~ 0 to 500" %" You can set up the limit value of the motor output torque (Pr5E : 1st
~ setup” <500>" - torque, Pr5F : 2nd torque). For the torque limit selection, refer to PrO3
~ - * - - (Torque limit selection).
- - - - This torque limit function limits the max. motor torque inside of the
5F 2nd torque limit 0 to 500° % driver with parameter setup.”
setu <500>" In normal operation, this driver permits approx. 3 times larger torque
P v than the rated torque instantaneously. If this 3 times bigger torque

causes any trouble to the load (machine) strength, you can use this

function to limit the max. torque.
q torque [%)

+ Setup value is to be given in 300(Max.);
% against the rated torque.” when Pr6E=150 2001

 Right fig. shows example of 1007
150% setup with Pr03=1." . (Rated)

4 speed
100  (Rating) (Max.)
+200

* Pr5E limits the max. torque for
both CCW and CW directions.

<Caution>[

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Note>
* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver
and the motor.

Parameters for Sequence

Standard default : < >

; Setupd ; ;
PrNo. Title rangg Unit Function/Content
60 Positioning com- Oto~ Pulse | You can set up the timing to feed out the positioning complete signal
plete(In-position) 32767 (COIN : CN X5, Pin-39). ~
range <131> The positioning complete signal (COIN) will be fed out when the deviation

counter pulse counts fall within + (the setup value), after the command
pulse entry is completed.”

The setup unit should be the encoder pulse counts at the position control
and the external scale pulse counts at the full-closed control.

 Basic unit of deviation pulse is encoder "resolution”, and varies per
the encoder as below.”
(1) 17-bit encoder : 217 = 131072"

|](2) 2500P/r encoder : 4 X 2500 = 10000~

<Cautions>0

1. If you set up too small value
to Pr60, the time until the
COIN signal is fed might
become longer, or cause
chattering at output.”

2. The setup of "Positioning
complete range" does not
give any effect to the final
positioning accuracy.

deviation™
pulses
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo.

Title

Setupl
range

Unit

Function/Content

61

Zero-speed

10to”~
20000
<50>

r/min

You can set up the timing to feed out the zero-speed detection output signal
(ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [r/min].”
The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.

» The setup of P61 is valid for both
CCW and CW direction regardless
of the motor rotating direction. ~

* There is hysteresis of 10 [r/min].

speed

(Pr61+10)r/min
—>

/ (Pr61-10)r/min
SEREETEET TR R e 1
ZSP I

2

63

Setup of ~
positioning ~
complete ©
(In-position) ~
output

0to 3"
<0>

You can set up the action of the positioning complete signal (COIN : Pin-
39 of CN X5) in combination with Pr60 (Positioning complete range).

Setup valuelll Action of positioning complete signal

The signal will turn on when the positional deviation is smaller
than Pr60 (Positioning complete range)”

The signal will turn on when there is no position command and the
positional deviation is smaller than Pr60 (Positioning complete range).”
The signal will turn on when there is no position command, the
2" zero-speed detection signal is ON and the positional deviation is
” smaller than Pr60 (Positioning complete range).”

The signal will turn on when there is no position command and the
3 positional deviation is smaller than Pr60 (Positioning complete range).
Then holds "ON" status until the next position command is entered.

<0>"

1

65

LV trip selection at
main power OFF

Oto1”
<1>

You can select whether or not to activate Err13 (Main power under-
voltage protection) function while the main power shutoff continues for the
setup of PréD (Main power-OFF detection time).

Setup value]

Action of main power low voltage protection]
When the main power is shut off during Servo-ON, Err13 will
0" not be triggered and the driver turns to Servo-OFF. The driver
- returns to Servo-ON again after the main power resumption.”
When the main power is shut off during Servo-ON, the driver
will trip due to Err13 (Main power low voltage protection).

<1>

<Caution>0

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Err13 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.

Sequence at”
over-travel inhibit

Oto 2
<0>

You can set up the running condition during deceleration or after stalling,
while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid

Setup value]

During decelerationl

I After stallingd

Deviation counter contentl[]

<0>_

Dynamic brake™
action™

Torque command=0~
towards inhibited direction

Hold™

Torque command=0~
towards inhibited direction

Torque command=0~
towards inhibited direction

Hqld”

Emergency stop

Torque command=0~

towards inhibited direction

Clears before/”

after deceleration

<Caution>

In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.
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Parameter Setu

D

Standard default : < >

Setupl

PrNo. Title range Unit Function/Content
67 Sequence at main 0to9” = When Pr65 (LV trip selection at main power OFF) is 0, you can set up,”
power OFF <0> 1) the action during deceleration and after stalling™
2) the clearing of deviation counter content”
after the main power is shut off.
Setupl 0 Action O Deviation counter(l]
valuell |During decelerationll After stallingd content[d
<0>" DB~ DB~ Clear”
17 Free-run™ DB~ Clear”
27 DB~ Free-run” Clear”
37 Free-run” Free-run™ Clear”
4” DB~ DB~ Hold~
5" Free-run” DB~ Hold™
6~ DB~ Free-run™ Hold™
7 Free-run™ Free-run” Hold™
8" Emergency stop” DB~ Clear”
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)”
<Caution>[
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm 0to 3~ _ You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup ) Action - Deviation counter(l
valuel |During decelerationlll After stalling content
<0>" DB~ DB~ Hold~
17 Free-run” DB~ Hold™
2 DB~ Free-run™ Hold™
3 Free-run Free-run Hold
(DB: Dynamic Brake action)”
<Caution>0
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
69 Sequence at” 0to9” = You can set up,”
Servo-Off <0> 1) the action during deceleration and after stalling”
2) the clear treatment of deviation counter is set up. ~
The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)”
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall" of Preparation as well.
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo.

Title

Setupl
range

Unit

Function/Content

6A

Setup of ~
mechanical brake
action at stalling

0 to 100
<0>

2ms

You can set up the time from when the brake release signal (BRK-OFF :
CN X5, Pin-10 and 11) turns off to when the motor is de-energized
(Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.

» Set up to prevent a micro-travel/ SRv-ON
drop of the motor (work) due to the
action delay time (tb) of the brake”
After settingup Préaztb |~

then compose the sequence so as

the driver turns to Servo-OFF after T

the brake is actually activated. motor’

ON OFF

BRK-OFF
release tb

actual brake

o non-"
energization Med
l PréA |
||
Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.

6B

Setup of ©
mechanical brake
action at running

0 to 100~

<0>

2ms

You can set up time from when detecting the off of Servo-ON input signal
(SRV-ON : CN X5, Pin-29) is to when external brake release signal
(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to
servo off during the motor in motion.

» Set up to prevent the brake OFF
deterioration due to the motor

running.” BRK-OFF __release [ hold
* At Servo-OFF during the motor is . tb

running, tb of the right fig. will be 243" energized]
a shorter one of either Pr6B
setup time, or time lapse till the
motor speed falls below 30r/min.

SRV-ON ON

non-"
energized
motor”™

E 30 r/min
energization \

?

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in
motion" of Preparation as well.

brake

6C”

Selection of ~
external ~
regenerative ”
resistor

0to 3
for”

A, B-frame]
<3>"
for”

C to F-frame

<0>

With this parameter, you can select either to use the built-in regenerative
resistor of the driver, or to separate this built-in regenerative resistor and
externally install the regenerative resistor (between RB1 and RB2 of
Connector CN X2 in case of A to D-frame, between P and B2 of terminal
block in case of E, F-frame).

Setup value[Fe9eealpg ressor
<0>" -

Regenerative processing and(J
regenerative resistor overload(
Regenerative procesgng circuit will be
L s . - | activated and regenerative resistor overload
(C, D, E and" Built-in resistor protection will be triggered according to the
F-frame)” ~ built-in resistor (approx. 1% duty).”
~ - The driver trips due to regenerative overload
- . | protection (Err18), when regenerative
1 External resistor | processing circuit is activated and its active
3 ratio exceeds 10%, ~
Regenerative processing circuit is activated,

2 External resistor Tbut no regenerative over-load protection is
triggered.”
5 - Both regenerative processing circuit and
<3> N ist regenerative protection are not activated, and
(A, B-frame) o resistor built-in capacitor handles all regenerative
power.
<Remarks>0

Install an external protection such as thermal fuse when you use the
external regenerative resistor. ~

Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
over-load protection.”

<Caution> O

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.”

External regenerative resistor gets very hot, and might cause burning.
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Parameter Setu

D

Standard default : < >

PrNo. Title ?aerﬁsgﬂ Unit Function/Content
6D~ Detection time of  |35to 1000 2ms You can set up the time to detect the shutoff while the main power is kept
* main power off <35> shut off continuously.”
The main power off detection is invalid when you set up this to 1000.
6E Torque setup at 0 to 500 % You can set up the torque limit in case of emergency stop as below.”
emergency stop <0> * During deceleration of over-travel inhibit with the setup 2 of Pr66
(Sequence at over-travel inhibit input) ~
* During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off) ~
* During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-
OFF)~
Normal torque limit is used by setting this to 0.
70 Setup of position  |0to 32767] 256 x | * You can set up the excess range of position deviation. -
deviation excess <25000> |resolution| * Set up with the encoder pulse counts at the position control and with the
external scale pulse counts at the full-closed control. ~
* Err24 (Error detection of position deviation excess) becomes invalid
when you set up this to 0.
72 Setup of ~ 0 to 500 % * You can set up the over-load level. The overload level becomes 115 [%]
over-load level <0> by setting up this to 0.~
» Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-load level. ~
* The setup value of this parameter is limited by 115[%] of the motor rating.
73 Setup of © 0to 20000[ r/min * You can set up the over-speed level. The over-speed level becomes 1.2
over-speed level <0> times of the motor max. speed by setting up this to 0.”

* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-speed level. ©

» The setup value of this parameter is limited by 1.2 times of the motor
max. speed.”

<Caution>[J

The detection error against the setup value is £3 [r/min] in case of the 7-wirg

absolute encoder, and +36 [r/min] in case of the 5-wire incremental encoder.

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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Control block diagram of velocity control mode
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to the connector, CN X5  [connection and setup of velocity control mode]

iring

Wiring Example to the Connector CN X5

(Wiring Example of Velocity Control Mode )

Connection and Setup of

Velocity Control Mode
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Wiring to the connector, CN X5

Interface Circuit

(Input Circuit |

Connection to sequence input signals 12 t0 24V , I[COM+4-7KQ_ |
» Connect to contacts of switches and relays, or open collector T 7 = X
output transistors.” —— | SRV-ON etc. |
» When you use contact inputs, use the switches and relays for Relay J
micro current to avoid contact failure.” b
* Make the lower limit voltage of the power supply (12t0 24V) ———————— — — —  — _
as 11.4V or more in order to secure the primary current for 12 to 24V 7 !-COM+4_7kQ" |
photo-couplers. T = |
iSRV—ON etc% |
3 Lo J

Analog command input

* The analog command input goes through 3 routes,
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).”

» Max. permissible input voltage to each input is £10V. ~
For input impedance of each input, refer to the right Fig. ~

» When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2kQ, B-characteristics, 1/2W or larger, R
with 2002, 1/2W or larger.”

» A/D converter resolution of each command input is as follows.”
(1)ADC1 : 16 bit (SPR/TRQR), (including 1bit for sign), 10V~
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 to 3.3V
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[Connection and setup of velocity control mode]

(Output Circuit )

Sequence output circuit Install toward the direction as |

the fig. shows without fail.

» The output circuit is composed of open collector transistor | | ______ 1
outputs in the Darlington connection, and connect to relays or ; LALLM+ etc.— |
photo-couplers.” T b‘} #Z '

* There exists collector to emitter voltage, Vce (SAT) of approx. 12 to 24V L % |
1V at transistor-ON, due to the Darlington connection of the X |
output or. Note that normal TTL IC cannot be directly connec- Ve | '
ted since it does not meet VIL.” | |

» There are two types of output, one which emitter side of the LZSP, TLC— |
output transistor is independent and is connectable individual- [ . #Z '

R . 41,COM- é: |
ly, and the one which is common to — side of the control pow- —h !
er supply (COM-).” o N

. .If a recommepded primary current valu_e of the photo-coupler VooV - 25V - Max. rating 30V."
is 10mA, decide the resistor value using the formula of the R [kQ] = — 50mA
right Fig.

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

59
[PO1]Line driver (Differential output) output [ e 5?
( put) P AM26LS32 or equivalent | A“géﬁk,ﬁﬁ;n?r? g =
* Feeds out the divided encoder outputs (A, B and Z-phase) in OAT 21 Al l z =
differential through each line driver.” @<L——:$ OA—'{ ) %22 il ‘i S5
* At the host side, receive these in line receiver. Install a termi- o . ® =
) OB+[| 748 %/\] Bl
nal resistor (approx. 330Q2) between line receiver inputs with- @ﬁj OB—{ ) 449 |
« These outputs are not insulated. @_/L_‘:%ZI OZ—'{ ) 524 g] '
| |
GND 25 |
7 / L L Z ) J
Connect signal ground of the host ~
:@: represents twisted pair. and the driver without fail.
Open collector output F—— - -
' Max. rating 30V, |
* Feeds out the Z-phase signal among the encoder signals in | 50mA !

open collector. This output is not insulated.”

* Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar- /
row. High speed ~

photo-coupler ™
:@: represents twisted pair. | (TLP554 by Toshiba or equivalent)

Analog monitor output — .

______ | - |
» There are two outputs, the speed monitor signal output (SP) | Measuring“l 43,SP ke <] |
and the torque monitor signal output (IM)” | instrument": |
+ Output signal width is #10V.” | ext(e):'nal" | | |
. i i i i ! LM ke
The output impedance is 1kQ. Pay an attention to the input : circuit ! 42+ LA <l |
|

impedance of the measuring instrument or the external circuit | '---- - :
to be connected.” !
<Resolution>[] [ ]
(1) Speed monitor output (SP)~
With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.”
(2) Torque monitor output (IM) ~
With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.

17| GND
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Wiring to the connector, CN X5
Input Signal and Pin No.of the Connestor CNX5

Input Signal and Pin No. of the Connector, CN X5

(Input Signals (common) and Their Functions )

* For details of 2nd gain switching function, refer to P.243 "Gain Switching
Function" of Adjustment.

Title of signal |[PinNo.| Symbol Function I/F circuit
Power supply forO | 7 COM+ » Connect + of the external DC power supply (12 to 24V).” -0
control signal (+)  Use the power supply voltage of 12V + 5% — 24V + 5%

Power supply for 0 | 41 COM-[ | « Connect — of the external DC power supply (12 to 24V).” -0
control signal (-) » The power capacity varies depending on a composition of 1/O circuit. 0.5A
or more is recommended.
CW over-travel [ 8 CWL * Use this input to inhibit a CW over-travel (CWL).”
inhibit input » Connect this so as to make the connection to COM- open when the P.128
moving portion of the machine over-travels the movable range toward CW.”
* CWL input will be invalidated when you set up Pr04 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".”
* You can select the action when the CWL input is validated with the setup
of up Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)
CCW over-travel 0 9 CCWL * Use this input to inhibit a CCW over-travel (CCWL).”
inhibit input * Connect this so as to make the connection to COM- open when the moving | p 128
portion of the machine over-travels the movable range toward CCW.”
* CWL input will be invalidated when you set up Pr04 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".”
* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)
Speed zero clamp [0 26 | ZEROSPD | « Function varies depending on the control mode.
::r|1put . » Becomes to a speed-zero clamp input (ZEROSPD). P.128
Pro6[Connection to COM-{1 Contentld
) 0~ = ZEROSPD input is invalid.”
R . open” Speed command is 0~
LR 1_ close” Normal action™
control 5 open” Speed command is to CCW~
close Speed command is to CW.
¢ In case Pr06 is 2 at torque control, ZERPSPD is invalid.”
» Becomes to an input of damping control switching (VS-SEL).”
Position/l| « While Pr24 (Damping filter switching selection) is 1, the
Full-closedl 1st damping filter (Pr2B, Pr2C) will be validated when you
control open this input, and the 2nd damping filter (Pr2D, Pr2E)
will be validated when you connect this input to COM-.
Gain switching O | 27 GAINO | Function varies depending on the setups of Pr30 (2nd gain setup) and
input O 0 Pr03 (Selection of torque limit). P.128
orQd O Pro3[] Pr30[]Connection to COM-[1 Content”
Torque limit TL-SEL - 0 open” Velocity loop : PI (Proportion/Integration) action”
switching input - - close™ Velocity loop : P (Proportion) action™
- - " wheh the setups of Pr31 and Pr36 are 2
0-27 . open” 1st gain selection (Pr10,11,12,13 and 14)”
- 17 close 2nd gain selection (Pr18,19,1A,1B and 1C)
. - when the setups of Pr31 and Pr36 are other than 2
. - invalid™
. ~ | Input of torque limit switching (TL-SEL)"
3 _~ | * Pr5E (Setup of 1st torque limit) will be validated when you
open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM—.
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[Connection and setup of velocity control mode]

Title of signal |PinNo| Symbol Function I/F circuit
Internal 28 INTSPD3 | * Function varies depending on the control mode.
comm_and s_peed * You can switch the numerator of electronic gear.” P.128
selection 3 input B * By connecting to COM-, you can switch the numerator of

Position/d| electronic gear from Prd48 (1st numerator of electronic
Full-closed D gear) to Pr49 (2nd numerator of electronic gear)”
controld |+ For the selection of command division/multiplication, refer
O to the table of next page, "Numerator selection of
0 command scaling"”
0 * Input of internal speed selection 3 (INTSPD3).”
Velocity |+ You can make up to 8-speed setups combining INH/
controld | INTSPD1 and CL/INTSPD2 inputs. For details of setup,
0 refer to the table of P.131, "Selection of Internal Speed".”
Torque control| * This input is invalid.
Servo-ON input 29 SRV-ON | * Turns to Servo-ON status by connecting this input to COM-."
» Turns to Servo-OFF status by opening connection to COM-, and current P.128
to the motor will be shut off. ~
* You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).”
<Caution>"
1.Servo-ON input becomes valid approx. 2 sec after power-on.”
(see P.42, "Timing Chart" of Preparation.)”
2.Never run/stop the motor with Servo-ON/OFF.”
3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.

* Selection of Internal Speed

Connector Pin No. of X5 Pr05, Internal/external switching of speed setup
Pin-330 Pin-300 Pin-280 O 10 o] 3
INTSPD1(INH)O | INTSPD2(CL)O | INTSPD3(DIV)O 4 o ~ s
open” open” open” Analog speed command”| 1st speed of speed™| 1st speed of speed”| 1st speed of speed”
P P P (CN X5, Pin-14)” setup (Pr53)” setup (Pr53)” setup (Pr53)”
. - - Analog speed command”| 2nd speed of speed”| 2nd speed of speed”| 2nd speed of speed”
short open open (CN X5, Pin-14)" | setup (Pr54)" setup (Pr54)° setup (Pr54)°
-~ ~ ~ Analog speed command”| 3rd speed of speed”| 3rd speed of speed”| 3rd speed of speed”
open short open (CN X5, Pin-14)" | setup (Pr55)° setup (Pr55)° setup (Pr55)"
- - - Analog speed command”| 4th speed of speed” | Analog speed command’| 4th speed of speed”
short short open (CN X5, Pin-14)" | setup (Pr56)" (CN X5, Pin-14y | setup (Pr56)"
- - - Analog speed command”| 1st speed of speed™| 1st speed of speed™ | 5th speed of speed”
open open short (CN X5, Pin-14)" | setup (Pr53)" setup (Pr53)° setup (Pr74)”
~ - ~ Analog speed command”| 2nd speed of speed”| 2nd speed of speed”| 6th speed of speed”
short open short (CN X5, Pin-14)" | setup (Pr54)" setup (Pr54)" setup (P75)"
- - - Analog speed command”| 3rd speed of speed”| 3rd speed of speed”| 7th speed of speed”
open short short (CN X5, Pin-14)” setup (Pr55)” setup (Pr55)” setup (Pr76)”
Analog speed command”| 4th speed of speed” | Analog speed command”| 8th speed of speed”
short short short (CN X5, Pin-14) setup (Pr56) (CN X5, Pin-14) setup (Pr77)
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Wiring to the connector, CN X5

Title of signal

Pin No.

Symbol

Function

I/F circuit

Selection 2 input
of internal
command speed

30

INTSPD2

* Function varies depending on the control mode.

0  Input (CL) which clears the positional deviation counter

0 and full-closed deviation counter.”

O * You can clear the counter of positional deviation and ~

O full-closed deviation by connecting this to COM-."

0 * You can select the clearing mode with Pr4E (Counter clear
input mode).

Pr4et

0
Position/
Full-closedI]]
controlO
O ~
0 1~
o [Default]”
O
0

Contentl

Clears the counter of positional devia-
0" tion and full-closed deviation while CL is
connected to COM-."

Clears the counter of positional deviation
and full-closed deviation only once by
connecting CL to COM- from open status.”
2 CL is invalid

0 * Input of selection 2 of internal command speed (INTSPD2)”
* You can make up to 8-speed setups combining INH/
INTSPD1 and CL/INTSPD3 inputs. For details of setup,
refer to the table in P.131, "Selection of Internal Speed" of
O Velocity Control Mode.”

Velocity O
controld

Torque Gontrol | * This input is invalid.

P.128

Alarm clear input

31

A-CLR

* You can release the alarm status by connecting this to COM- for more
than 120ms.”

* The deviation counter will be cleared at alarm clear.”

» There are some alarms which cannot be released with this input.”
For details, refer to P.252, "Protective Function " of When in Trouble.

P.128

Control modeO
switching input

32

C-MODE

* You can switch the control mode as below by setting up Pr02 (Control
mode setup) to 3-5.

Pro2 setup Open (1st)O Connection to COM- (2ndY)]

37 Position control” Velocity control”

4" Position control” Torque control”

5 Velocity control Torque control

<Caution>[

Depending on how the command is given at each control mode, the action
might change rapidly when switching the control mode with C-MODE. Pay
an extra attention.

P.128

Selection 1input
of internal
command speed

33

INTSPD1

* Function varies depending on the control mode.

O ¢ Inhibition input of command pulse input (INH)~
0 * Ignores the position command pulse by opening the
connection to COM—"

Position/Of« You can invalidate this input with Pr43 (Invalidation of
Full closed[] command pulse inhibition input)

control Pr4a30 Content”™
0" INH is valid.”
1(Default) INH is valid.

0 * Selection 1 input of internal command speed (INTSPD1)”

*You can make up to 8-speed setups combining
INH/INTSPD2 and CL/INTSPD3 inputs. For details of the
setup, refer to the table of P.131, ~

O "Selection of Internal Speed" of Velocity Control Mode.”

Torque control

Velocity[
controld

* This input is invalid.

P.128
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[Connection and setup of velocity control mode]

(Input Signals (Analog Command) and Their Functions

*The resolution of the A/D converter used in this input is 16 bit ~
(including 1 bit for sign).”
+ 32767 (LSB) = + 10[V], 1[LSB] = 0.3[mV]

Title of signal |PinNo., Symbol Function I/F circuit
Speed command | 14 SPR * Function varies depending on control mode.
input Pro2[jiControl mode[J Function P.128

- Velo@ityl:l * Input of external speed command (SPR) when the
- controld | Vvelocity control is selected.”
- g0 » Set up the gain, polarity, offset and filter of the
3 Posi%on/l:l Speed command with; ~
= Velocity[d Pr50 (Speed command input gain)”
5 HD Pr51 (Speed command input reversal)”
~ | Velocity/0|  pr52 (Speed command offset)”
- Tor@e Pr57 (Speed command filter setup)
- - » Function varies depending on Pr5B (Selection of
~ . torque command)

O
- . Pr5BI] Content
- . 0™ | * This input becomes invalid.
- . " | + Speed limit (SPL) will be selected. ~
g | VeloeyOl - | Sei Up the speed fimit (SPL) gain, offset
- | Torquell || - | and filter with;”

o 1 Pr50 (Speed command input gain)”
- 0 Pr52 (Speed command offset) ~
= O Pr57 (Speed command filter setup)
- 0

. This input is invalid.
mode

*Function becomes valid when the control mode with underline ( C——J1/ 1)~
is selected while the switching mode is used in the control mode in table.”

<Remark>0

Do not apply voltage exceeding £10V to analog command input of SPR
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Wiring to the connector, CN X5

control mode

Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.

* Resolution of A/D converter used in this input is 16 bit ~
(including 1 bit for sign).”
+ 511 [LSB] = £ 11.9[V], 1 [LSB] = 23[mV]

Title of signal |PinNo| Symbol Function I/F circuit
CCW-Torque limit [ 16 CCWTL |+ Function varies depending on Pr02 (Control mode setup).
input Pr02”| Control model]! Function P.128

- » Function varies depending on Pr5B (Selection of
~ . torque command)
. 0
o Pr5BI] Content
. O 0~ | This input becomes invalid.”
2" |Torque Controlll|  ~ |« Torque command input (TRQR) will be
4~ | Position/Torquefl| - selected.”
@ O » Set up the gain and polarity of the com-
- 0 1 mand with;”
. Pr5C (Torque command input gain)”
_ . Pr5D (Torque command input reversal)”
0 « Offset and filter cannot be set up.
- 0
~ 0 » Becomes to the torque command input (TRQR).”
~ Velocity/O * Set up the gain and polarlt.y of the .co~mmand with;
5. Pr5C (Torque command input gain)
Torque Pr5D (Torque command input reversal)”
: O |+ Offset and filter cannot be set up.
0
B + Becomes to the analog torque limit input to CCW
e Posﬂpnﬁorque (CCWTL).
5 Velocity/Torque | « Limit the CCW-torque by applying positive voltage
Other (0 to +10V) (Approx.+3V/rated toque)”
Other control mode | * Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.
* Resolution of A/D converter used in this input is 16 bit ~
(including 1 bit for sign).”
+511 [LSB] = £ 11.9[V], 1 [LSB] = 23[mV]
CW-Torque limit 18 CWTL * Function varies depending on Pr02 (Control mode setup).
input Pro2[j Control model(]] Function P.128
2" |Torque controllls This input becomes invalid when the torque control
4~ |Position/Torquel]] is selected.
5~ | Velocity/Torquel]
i L » Becomes to the analog torque limit input to CW
4~ | PositionTorque | (cwTL).”
5 Velocity/Torque | « Limit the CW-torque by applying negative voltage ~
o Other (0 to —10V) (Approx.+3V/rated toque). ~
er

*Function becomes valid when the control mode with underline ( 1 /7 )
is selected while the switching mode is used in the control mode in table.”

<Remark>[]

Do not apply voltage exceeding £10V to analog command input of CWTL and CCWTL
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[Connection and setup of velocity control mode]

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit

External brake O 110| BRKOFF+[] * Feeds out the timing signal which activates the electromagnetic brake of the motor.” | | SO1

BRKOFE—[] * Turns Fhe output transistor ON at the release timing of the electro- P.129
magnetic brake.”

* You can set up the output timing of this signal with Pr6A (Setup of
mechanical brake action at stall) and Pr6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)

release signal 10

Servo-Ready [ 350| S-RDY+0O | * This signal shows that the driver is ready to be activated.” SO1
S-RDY—[|° Output transistor turns ON when both control and main power are ON but P.129

output 34
not at alarm status.

Servo-Alarm O 370 ALM+0 | * This signal shows that the driver is in alarm status..” SO1
output 36 ALM=0 |° Output transistor turns ON when the driver is at normal status, and turns P.129
OFF at alarm status.

Positioning 390| AT-SPEED+ [[I* Function varies depending on the control mode. SO1

completel 38 | AT-SPEED-[J 0 * Output of positioning complete (COIN)~ P.129
(In-position) O * The output transistor will turn ON when the absolute value
Positiond| of the position deviation pulse becomes smaller than the
controld | setup value of Pr60 (Positioning complete range).”
* You can select the feeding out method with Pr63 (Setup of
positioning complete output).”
- * Output of full-closed positioning complete (EX-COIN)~
-  The output transistor will turn ON when the absolute value
FuII-ched [ of full-closed-position deviation pulse becomes smaller
controld | than the setup value of Pr60 (Positioning complete range).”
* You can select the feeding out method with Pr63 (Setup of
positioning complete output).”
VeIoHity/I] * Output at-speed (speed arrival) (AT-SPEED)”
Torquell |+ The output transistor will turn ON when the actual motor
control speed exceeds the setup value of Pr62 (In-speed).

O

|
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Zero-speed 120 ZSP[O |+ Content of the output signal varies depending on PrOA (Selection of ZSP output).” S02
detection [ 41| (ComM-) |* Default is 1, and feeds out the zero speed detection signal.” P.129
output signal * For details, see the table below, "Selection of TLC,ZSP output".

Torque in-limit0 400 TLCO |+ Content of the output signal varies depending on Pr09 (Selection of TLC output).” SO2
signal output 41| (Com-) |° Default is 1, and feeds out the torque in-limit signal.” P.129
* For details, see the table below, "Selection of TLC,ZSP output".

» Selection of TCL and ZSP outputs

elle el X5 TLC : Output of Pin-40 X5 ZSP : Output of Pin-12

Pr09 or PrOA
. e Torque in-limit output (Default of X5 TLC Pr09)0
9 The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.”

« Zero-speed detection output (Default of X5 ZSP PrOA)C

The output transistor turns ON when the motor speed falls under the preset value with Pr61.”
e Alarm signal output
e The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,

battery alarm, fan-lock alarm or external scale alarm.”
* Over-regeneration alarm[J

31 The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.”
. * Over-load alarm0

4_ The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.”
. « Battery alarm[J

5~ The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.”

& e Fan-lock alarm0J

The output transistor turns ON when the fan stalls for longer than 1s.”
» External scale alarmO
7 The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
(adjustment on mounting is required). Valid only at the full-closed control.”
* In-speed (Speed coincidence) output]
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.
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Wiring to the connector, CN X5

(Output Signals (Pulse Train) and Their Functions )

Title of signal |PinNo| Symbol Function I/F circuit

A-phase outputd | 210 OA +[0 |* Feeds out the divided encoder signal or external scale signal (A, B, Z- PO1

0 0 0 phase) in differential. (equivalent to RS422)” P.129

* You can set up the division ratio with Pr44 (Numerator of pulse output

. 220 OA -0 division) and Pr45 (Denominator of pulse output division)”

g 0 0 * You can select the logic relation between A-phase and B-phase, and the

B-phase outputd | 480 OB +0 output source with Pr46 (Reversal of pulse output logic).”

0 0 0 * When the external scale is made as an output source, you can set up the

interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).”

a 49U OB —~U | Ground for line driver of output circuit is connected to signal ground (GND)

0 O O and is not insulated.”

Z-phase output 230 0z +0 | * Max. output frequency is 4Mpps (after quadrupled)

a O
24 0z -0
Z-phase output 19 Ccz » Open collector output of Z-phase signal” PO2
» The emitter side of the transistor of the output circuit is connected to the P.129
signal ground (GND) and is not insulated.
<Note>[]
* When the output source is the encoder]
* If the encoder resolution X :Z:"‘rg is multiple of 4, Z-phase will be fed out synchronizing with A-phase.

In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.

. Prd44”, . . Prd44”, .
when the encoder resolution Pras is multiple of 4, when the encoder resolution Pras is not multiple of 4,
A ] [ N I S I
B LT B LT
z z I
synchronized not-synchronized

* In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig.
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor ™
one revolution or more to make sure that the Z-phase is fed out at least once before using.
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[Connection and setup of velocity control mode]

(Output Signals (Analog) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM * The content of output signal varies depending on Pr08 (Torque monitor
signal output (IM) selection). o P.129
* You can set up the scaling with Pr08 value.
Pr08 |Content of signal Function
- 0 * Feeds out the voltage in proportion to the motor
0,7 Torquel | torque command with polarity.”
11,1271 command + : generates CCW torque™
. O —: generates CW torque”™
. - » Feeds out the voltage in proportion to the positional
4 Positionalf] deviation pulse counts with polarity.”
! _~5 deviation[| + : positional command to CCW of motor position™
. o — : positional command to CW of motor position™
~ - » Feeds out the voltage in proportion to the full-
. % closed deviation pulse counts with polarity.”
Full-closed[l + : positional command to CCW of ~
6101 geviation external scale position™
— : positional command to CW of ~ o
external scale position § S
Speed monitor 43 SP * The content of the output signal varies depending on Pr07 (Speed monitor Q g
signal output (IM) selection). o P129 | Bl
* You can set up the scaling with Pr07 value. =g
Pr07 [Control mode Function ® =
- Motor O | Feeds out the voltage in proportion to the motor
0-4" speed] speed with polarity. + : rotates to CCW~
- P h — : rotates to CW~
~ = * Feeds out the voltage in proportion to the command
5_9 Comnand [ speed with polarity.”
speed + : rotates to CCW~
— : rotates to CW
[Output Signals (Others) and Their Functions]
Title of signal |PinNo| Symbol Function I/F circuit
Signal ground  [13,15(1 GND |- Signal ground” -
17.25 * This output is insulated from the control signal power (COM-) inside of the
' driver.
Frame ground 50 FG * This output is connected to the earth terminal inside of the driver. -
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Trial Run (JOG run) at Velocity Control Mode

Inspection Before Trial Run

(1) Wiring inspection Display LED

* Miswiring”
(Especially power input/motor output)”
* Short/Earth™

* Loose connection™

Power
supply
(2) Check of power/voltagel | [

* Rated voltage™

13
—

OooOd

—~

3) Fixing of the motor
* Unstable fixing~
(4) Separation from O Machine
mechanical system D
(5) Release of the brake

CN X6
[y
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[Connection and setup of velocity control mode]

Trial Run by Connecting the Connector, CN X5

1) Connect the CN X5.

2) Enter the power (DC12-24V) to control signal (COM+, COM-)

3) Enter the power to the driver.

4) Confirm the default values of parameters.

5) Connect the Servo-ON input (SRV-ON, CN X5, Pin-29) and COM- (CN X5, Pin-14) to turn to Servo-ON
and energize the motor.

6) Close the speed zero clamp input (ZEROSPD) and apply DC voltage between velocity command input ,
SPR (CN X5, Pin-14) and GND (CN X5, Pin-15), and gradually increase from 0V to confirm the motor
runs.

7) Confirm the motor rotational speed in monitor mode.

* Whether the rotational speed is per the setup or not.
* Whether the motor stops with zero command or not.

8) If the motor does rotate at a micro speed with command voltage of 0, correct the command voltage
referring to P.74, "Automatic offset adjustment" of Preparation.

9) When you want to change the rotational speed and direction, set up the following parameters again.

Pr50 : Speed command input gain Refer to P.152, "Parameter Setup"
Pr51 : Speed command input reversal (Parameters for Velocity/Torque Control)

10)If the motor does not run correctly, refer to P.68, "Display of Factor for No-Motor Running" of Preparation.

(Wiring Diagram |

T com+ PrNo.[ TitleD Setup value
29 02" | Setup of control mode” 17
DC” - o= SRV-ON 04~ | Invalidation of over-travel inhibit input™ 1°
12v-24v T 028} 7ERosPD| Run with ZEROSPD ~ 06~ | Selection of ZEROSPD input” 17
M s on— switch _C|033, and ™ 50” | Velocity command gain” ;
Stop with open 517 | Velocity command reversal” Seatstp
: 52" | Velocity command offset” required
! ' 57 | Setup of velocity command filter
oo L Qﬁ SPRITRQR
10V 15 GND angz;\:;o?]f one-directional (Input signal status)
In case of bi-directional ~ No.O Title of signalld Monitor display
operation (CW/CCW), 0 Servo-ON” +A”
provide a bipolar power ~ S Speed zero clamp =l

supply, or use with Pr06 = 3.
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Real-Time Auto-Gain Tuning

The driver estimates the load inertia of the ma-

chine in real time, and automatically sets
optimum gain responding to the result. A

up the
Iso the

driver automatically suppress the vibration caused

by the resonance with an adaptive filter.

Applicable Range

* Real-time auto-gain tuning is applicable to all

control modes.

Real-time auto-gain tuning may not be executed

properly under the conditions described
right table. In these cases, use the norma
auto-gain tuning (refer to P.236 of Adjust
or execute a manual gain tuning. (refer to
of Adjustment)

Position/Velocity™
command

Action command under”’
actual condition

Auto-gain”  Auto-filter” Torque™ Motor™
setup adjustment command
Position/Velocity| Adaptive Current’]
control Filter control
E Resonance frequency calculation
Load inertia calculation
Real-time auto-gain tuning
L
Servo driver

current
k
Motor™
speed
Encoder

Conditions which obstructd

0 real-time auto-gain tuning O
0, |+ Load is too small or large compared to rotor inertia.”
LoadO . . -
. . (less than 3 times or more than 20 times)
mer:[‘la[ * Load inertia change too quickly. (10 [s] or less)
~ |+ Machine stiffness is extremely low.”
LeECITN Chattering such as backlash exists.”
00 | Motor is running continuously at low speed of 100 [r/min] or lower.”
in the 00 | Acceleration/deceleration is slow (2000[r/min] per 1[s] or low).

| mode
ment),
P.240,

pattern
* When

Action[]* Acceleration/deceleration torque is smaller than
unbalanced weighted/viscous friction torque. ~

acceleration/deceleration condition of 2000[r/min] per
1[s] are not maintained for 50[ms].

speed condition of 100[r/min] or more and

How to Operate

(1) Bring the motor to stall (Servo-OFF).

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1-

7. Default is 1.
Seripll Real-time auto-gain tuning] Varying degree of load inertia in motion[]
0~ (not in use)” =
<1>4,7T - no change”
2,57 normal mode slow change™
3,6 rapid change

» When the varying degree of load inertia is large, set up 3 or 6.
* When resonance might give some effect, validate the setup of Pr23

(Setup of adaptive filter mode).

(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun-

ing) to 0 or smaller value.

(4) Turn to Servo-ON to run the machine normally.

(5) Gradually increase Pr22 (Machine stiffness at real-time
auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal

noise or oscillation.
(6) Write to EEPROM when you want to

save the result.

Insert the console connector to ~

CN X6 of the driver, then turn ~ L &
on the driver power.

Setup of parameter, Pr210

Press (8)- dF_5Pd
Press.~ PR 00
Match to the parameter No. ~ PR_ 1
to be set up with @ (Here match to Pr21.)"
Press @.' E
Change the setup with @@ "

Press@. FR_ 2
Setup of parameter, Pr220]

Match to Pr22 with (&).” TH. 20

Press @.' u
Numeral increases with @ - (default values)

and decreases with @ -

Press @."

Writing to EEPROM O

Press U
Press @ U

Bars increase as the right fig. shows ~
by keep pressing @ (approx. 5sec).”

Writing starts (temporary display).”

Finish [F

o SHFESEE | Error )

Writing completes

Writing error”
occurs

Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).
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[Connection and setup of velocity control mode]

Adaptive Filters

The adaptive filter is validated by setting up Pr23 (Setup of adaptive filter mode) to other than 0.

The adaptive filter automatically estimates a resonance frequency out of vibration component presented in the motor speed
in motion, then removes the resonance components from the torque command by setting up the notch filter coefficient
automatically, hence reduces the resonance vibration.

The adaptive filter may not operate property under the following conditions. In these cases, use 1st notch filter (Pr1D and 1E)
and 2nd notch filter (Pr28-2A) to make measures against resonance according to the manual adjusting procedures.

For details of notch filters, refer to P.246, "Suppression of Machine Resonance" of Adjustment.

Conditions which obstruct adaptive filter action

» When resonance frequency is lower than 300[Hz].”
» While resonance peak is low or control gain is small and when no affect from these condition is ~
given to the motor speed.”
» When multiple resonance points exist.”
Load » When the motor speed variation with high frequency factor is generated due to non-linear factor such as backlash.”
Command pattern | * When acceleration/deceleration is very extreme such as more than 30000 [r/min] per 1 [s].

<Note>
Even though Pr23 is set up to other than 0, there are other cases when adaptive filter is automatically
invalidated. Refer to P.235, "Invalidation of adaptive filter" of Adjustment.

Parameters Which Are Automatically Set Up.

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

Resonance point

PrNo. Title PrNo. Title Setup value
117 | 1st gain of velocity loop™ 27" | Setup of instantaneous speed observer” 0"
12" | 1st time constant of velocity loop integration™ 30" | 2nd gain setup” 17
13™ | 1st filter of velocity detection™ 317 | 1st mode of control switching™ 0"
14~ | 1st time constant of torque filter” 32" | 1st delay time of control switching ~ 30
19” | 2nd gain of velocity loop™ 33" | 1stlevel of control switching ~ 50~
1A” | 2nd time constant of velocity loop integration™ 34" | 1st hysteresis of control switching™ 33"
1B™ | 2nd filter of speed detection™ 36 2nd mode of control switching 0
1C™ | 2nd time constant of torque filter”

20" | Inertia ratio”
2F Adaptive filter frequency

<Notes>

* When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) Atfter the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or when you increase the
setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning), until load inertia is identified (estimated) or adaptive
filter is stabilized, however, these are not failures as long as they disappear immediately. If they persist over 3 reciprocating
operations, take the following measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to 0, then set up other value
than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) will be written to EEPROM
every 30 minutes. When you turn on the power again, auto-gain tuning will be executed using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control while you set up Pr02
(Control mode setup) to 4 and 5, the adaptive filter frequency before mode switching will be held.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title rSaer'gagD Function/Content
00" | Address 0to 15" | In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.

» The address is determined by the setup value of rotary switch (0 to F) of the
front panel at power-on.” g&B&B
* This value becomes the axis number at serial communication. ™ D @@
» The setup value of this parameter has no effect to the servo action.” ;f”"’g.
« You cannot change the setup of Pr00 with other means than rotary switch. bsl:; SP@@
©

01" LED initial status 01to 177 | You can select the type of data to be displayed on the front panel LED (7 segment)

* <1> at the initial status after power-on.
Setup value[l Content
0" Positional deviation™
Power -ON <1>" | Motor rotational speed”
2 Torque output™
3 Control mode™
AT N 4” I/0 signal status™
- g g g g g - 57 Error factor/history™
T e S S Sl Slo Sl 6 Software version™
S AT - -
- 7 Alarm
Flashes (for approx. 2 sec) — - —
during initialization 8 Regenerative load factor
9" Over-load factor”
Setup value of Pro1 10 Inertia ratio
117 Sum of feedback pulses™
127 Sum of command pulses”
13° External scale deviation™
14~ Sum of external scale feedback pulses ~
15~ Motor automatic recognizing function™
For details of display, refer to P.51 "Setup of ~ 16" | Analog input value”
Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
02” Setup of © 0to 6™ | You can set up the control mode to be used.
* control mode <1>
Setup” ~  Control mode - **1) When you set up the combination mode of 3, 4 or
= 5, you can select either the 1st or the 2nd with
el M5 Hinode Zhdfiiode control mode switching input (C-MODE).”
0 Position - When C-MODE is open, the 1st mode will be
<1>" | Velocity” - selected.”
2" | Torque™ _ When C-MODE is shorted, the 2nd mode will be
3™17 Position” Velocity” selected.”
. —— > Don't enter commands 10ms before/after switching.
417 Position Torque
5™1 | Velocity” Torque™ C-MODE  ,pen | close I open
6 Full-closed = i i

1t —«— 2nd ——>]«—1st

e e

10ms or longer  10ms or longer
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[Connection and setup of velocity control mode]

Standard default : < >

PrNo.

Title

Setup
range

Function/Content

03

Selection of ~
torque limit

0to 3

<1>

You can set up the torque limiting method for CCW/CW direction.”

ccwi i Ccwi
X5 CCWTL : Pin-16~ i X5 CWTL : Pin-18~
Pr5E is a limit value for both CCW and CW direction
Set with Pr5E Set with Pr5F
When GAIN/TL-SEL input is open, set with Pr5E”
When GAIN/TL-SEL input is shorted, set with Pr5F

When the setup value is 0, CCWTL and CWTL will be limited by Pr5E (1st torque
limit setup). At the torque control, PrSE becomes the limiting value for CCW/CW
direction regardless of the setup of this parameter.

Setup value[d
o
<1>"
>

3

Setup of ©
over-travel ~
inhibit input

Oto2”

<1>

In linear drive application, you can use this over-travel inhibiting function to inhibit the
motor to run to the direction specified by limit switches which are installed at both ends
of the axis, so that you can prevent the work load from damaging the machine due to
the over-travel. With this input, you can set up the action of over-travel inhibit input.

CW directon ~ Work  CCW direction
«— —

Limit™
switch | cowL

CWL

>

Driver

Servo motor
Limit™
switch

Setup
valuell

CCWL/CWLL

inputd

Action

Input Connection to COM-[1”

o

Valid”

CCWL™
(CN X5,Pin-9)"

Close”

Normal status while CCW-side limit switch is not activated.™

Open”

Inhibits CCW direction, permits CW direction.”

cwL"
(CN X5,Pin-9)

Close”

Normal status while CW-side limit switch is not activated.]

Open

Inhibits CW direction, CCW direction permitted.
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Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be ~
invalidated.”

Err38 (Over-travel inhibit input protection) is triggered when either one ~

of the connection of CW or CCW inhibit input to COM- become open.

<1>" Invalid™

2 Valid

<Cautions>"

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.”

2. When both of CCWL and CWL inputs are opened while Pr04 is set to 0, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error. ~

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

<Notes>
* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Parameter Setu

D

Standard default : <>

PrNo.

Title

Setupl
range

Function/Content

05

Speed setup,
Internal/External
switching

0to 3
<0>

This driver is equipped with internal speed setup function so that you can control the
speed with contact inputs only.

Setup value[T

Speed setup

method

<0>" External speed command (SPR:CN X5, Pin-14)”

=

Internal speed command 1st to 4th speed (Pr53 to Pr56)”

>

Internal speed command 1st to 3rd speed (Pr53-Prb5), External speed command (SPR)”

3 Internal speed command 1st to 8th speed (Pr53 to Pr56, Pr74 to Pr77)

* When the setup value is 1 or 2, switch 4 kinds of in-
ternal speed command with 2 kinds of contact input.”
(1) INH (CN X5, Pin-33) : ©

Selection 1 input of internal command speed”

(2) INH (CN X5, Pin-30) : ~
Selection 2 input of internal command speed”

DIV input is ignored.

« Selection of internal speed

+ You can select a speed command at velocity control.™ ~

(1) INH (CN X5, Pin-33) : ~
Selection 1 input of internal command speed™
(2) INH (CN X5, Pin-30) : ~
Selection 2 input of internal command speed”
(3) INH (CN X5, Pin-28) : ~
Selection 3 input of internal command speed

* When the setup value is 3, switch 8 kinds of internal™
speed command with 3 kinds of contact input.”

Connector Pin No. of X5

Pr05, Internal/external switching of speed setup

Pin-330

INTSPD1(INH)I

Pin-300
INTSPD2(CL)[]

Pin-280

INTSPD3(DIV)0]

Q

1

>

3

open”

open”

open”

Analog speed command
(CN X5, Pin-14)"

1st speed of speed”
setup (Pr53)”

1st speed of speed”
setup (Pr53)”

1st speed of speed”
setup (Pr53)

short™

open”

open”

Analog speed command
(CN X5, Pin-14)"

2nd speed of speed]
setup (Pr54)”

2nd speed of speed]
setup (Pr54)”

2nd speed of speed]
setup (Pr54)”

open”

short™

open”

Analog speed command
(CN X5, Pin-14)"

3rd speed of speed”|
setup (Pr55)”

3rd speed of speed”|
setup (Pr55)”

3rd speed of speed”|
setup (Pr55)”

short™

short™

open”

Analog speed command]
(CN X5, Pin-14)"

4th speed of speed”|
setup (Pr56)”

Analog speed command
(CN X5, Pin-14)"

4th speed of speed|
setup (Pr56)”

open”

open”

short™

Analog speed command
(CN X5, Pin-14)"

1st speed of speed”
setup (Pr53)”

1st speed of speed”
setup (Pr53)”

5th speed of speed|
setup (Pr74)”

short™

open”

short™

Analog speed command
(CN X5, Pin-14)"

2nd speed of speed]
setup (Pr54)”

2nd speed of speed]
setup (Pr54)”

6th speed of speed’|
setup (P75)"

open”

short™

short™

Analog speed command
(CN X5, Pin-14)"

3rd speed of speed”|
setup (Pr55)”

3rd speed of speed”|
setup (Pr55)°

7th speed of speed”
setup (Pr76)”

short

short

short

Analog speed command
(CN X5, Pin-14)

4th speed of speed”|
setup (Pr56)

Analog speed command
(CN X5, Pin-14)

8th speed of speed|
setup (Pr77)

» Example of 4-speed run
speed command.”
In addition to CL/INH inputs, use the
speed zero clamp input (ZEROSPD)
and Servo-ON input (SRV-ON) to
control the motor stop and start.

with internal

ZROSPD input__ Stop |

SRV-ON input _Servo-ON

Run

INH input

CL input

<Caution>"
You can individually set up acceleration time,
deceleration time, and sigmoid acceleration/
deceleration time with parameter. Refer to™

Pr58 : Acceleration time setup”

Pr59 : Deceleration time setup”™

Pr5A : Sigmoid acceleration/”
deceleration time setup in this Chapter.

speed

06

Selection of
ZEROSPD input

Oto 2
<0>

You can set up the function of the speed zero clamp input (ZEROSPD : CN X5, Pin-26)

Setup value[]

Function of ZEROSPD (Pin-26)

ZEROSPD input is ignored and the driver judge that it Is not in
speed zero clamp status.”

ZEROSPD input becomes valid. Speed command is taken as 0 by
opening the connection to COM-."

Becomes speed command sign. You can set command direction to
CCW by opening the connection to COM—, and CW by closing.
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[Connection and setup of velocity control mode]

Standard default : <>

PrNo. Title rsa?r%gm Function/Content
07 Selection of speed™ | 010 9™ | You can set up the content of analog speed monitor signal output (SP : CN X5,
monitor (SP) <3> Pin43) and the relation between the output voltage level and the speed.
Setup value[] Signal of SP|Relation between the output voltage level and the speed
0" - 6V / 47 r/min”
1~ Motor actual” 6v/188 r/m!n~
2 speed- 6V / 750 r/min
<3>" - 6V /3000 r/min”
4" . 1.5V / 3000 r/min”
57 - 6V / 47 r/min”
6~ Command” 6V / 188 r/min”
7 speed 6V /750 r/min”
8" 6V /3000 r/min”
9 1.5V /3000 r/min
08 Selection of torque™| 0to 127 | You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup valuell Signal of IMCI | Relation between the output voltage level and torque or deviation pulse counts
<0>" Torque command’| 3V/rated (100%) torque™
17 - 3V / 31Pulse”
27 PosiNtion" 3V / 125Pulse”
37 deviation™ 3V / 500Pulse™
4 . 3V / 2000Pulse”
57 - 3V / 8000Pulse”
6~ . 3V / 31Pulse”
7 Full-closed” 3V / 125Pulse”
8" deviation” 3V / 500Pulse”
9” 3V / 2000Pulse”
107 - 3V / 8000Pulse”
117 Torque™ 3V /200% torque -
12 command 3V /400% torque
09 Selection of ~ 0to 8™ | You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> Setup valuell Function(] Note[]
<0>" Torque in-limit output™ i
17 Zero speed detection output™ For details of
. Alarm output of either one of Over-regeneration | function of each
2 /Over-load/Absolute battery/Fan lock/External scale™ | output of the
37 Over-regeneration alarm trigger output ~ left, refer to the
4~ Overload alarm output™ table of P135,
57 Absolute battery alarm output™ "Selection of
6" Fan lock alarm output™ TCL and ZSP
e External scale alarm output™ outputs".
8 In-speed (Speed coincidence) output
0A Selection of ~ 0to 8™ | You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup valuell Function[] Note[]
0" Torque in-limit output™ i
<1>" Zero speed detection output™ For details of
5 Alarm output of either one of Over-regeneration | function of each
z /Over-load/Absolute battery/Fan lock/External scale™ | output of the
3 Over-regeneration alarm trigger output ~ left, refer to the
4" Overload alarm output™ table of P.135,
57 Absolute battery alarm output™ "Selection of
6" Fan lock alarm output™ TCL and ZSP
a External scale alarm output™ outputs".
8 In-speed (Speed coincidence) output
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Parameter Setu

D

Standard default : < >

; Setup ;
PrNo. Title rangg Function/Content
0B~ Setup of © 0to 2" | You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> Setup valuel Content
0" Use as an absolute encoder.”
<1>" Use as an incremental encoder.”
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>0
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
O’E}" Baud r:jlte setupof | 0to5™ | You can set up the communication speed of RS232. Error of baud rate is +0.5%.
RS232 o <2> Setup valuelll Baud ratel] Setup valuelll Baud ratel]
communication 0 2400bps” 3 19200bps”
17 4800bps” 4” 38400bps”™
<2> 9600bps 5 57600bps
OE" Baud rate setup of 0to 5™ | You can set up the communication speed of RS485. Error of baud rate is +0.5%.
RS485 o <2> Setup valuell Baud rate” Setup valuell Baud rate”
communication 0 2400bps” 3 19200bps”
17 4800bps” 4" 38400bps™
<2> 9600bps 5 57600bps
0*E~ Setup of front O0to1” ;C;L;i(t.‘,jrnnl:gnc;teﬂ;ilorieratlon of the front panel to the Setup valuell Contentd
panel lock <0> Y- <0>" Valid to all”

You can prevent such a misoperation as unexpec-

1

Monitor mode only

ted parameter change.

<Note>[

You can still change parameters via communication even though this setup is 1.”
To return this parameter to 0, use the console or the "PANATERM®".

Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

PrNo. Title rSatlantggD Unit Function/Content
11 1st gain of ~ 1t0 35007 Hz You can determine the response of the velocity loop.”
velocity loop A to C-frame:<35>* In order to increase the response of overall servo system by setting high
Do F-frame:<18>* position loop gain, you need higher setup of this velocity loop gain as well.
However, too high setup may cause oscillation.”
<Caution> [
When the inertia ratio of Pr20 is set correctly, the setup unit of Pr11
becomes (Hz).
12 1st time constant 1to 10007 ms You can set up the integration time constant of velocity loop.”
of velocity loop Ato C-frame:<16>* Smaller the setup, faster you can dog-in deviation at stall to 0.”
integration Do F-frame:<31>* The integration will be maintained by setting to "999".”
The integration effect will be lost by setting to "1000".
13 1st filter of ~ 0Oto5” _ You can set up the time constant of the low pass filter (LPF) after the
speed detection <0>* Z?gﬁgrciﬁ:ae(szg?gﬁ,Irl]a?gsgf%sé time constant you can obtain so that you can
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.
14 1st time constant of |0 to 25007 0.01ms | You can set up the time constant of the 1st delay filter inserted in the
torque filter A to C-frame:<65>* torque command portion. You might expect suppression of oscillation

D to F-frame:<126>*

caused by distortion resonance.
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[Connection and setup of velocity control mode]

Standard default : <>

Setupl

PrNo. Title range Unit Function/Content
197 2nd gain of velocity |1 to 35007 Hz™ Position loop, velocity loop, speed detection filter and torque command
- loop ~ A to C-frame:<36>* - filter have their 2 pairs of gain or time constant (1st and 2nd).”
- - Dto F-frame:<18>* - For details of switching the 1st and the 2nd gain or the time constant, refer
1A” 2nd time constant of 1 to 10007 ms to P.226, "Adjustment".”
- velocity loop integration™ | <1000>*" ) The function and the content of each parameter is as same as that of the
1B™ | 2nd filter of velocity | 0to 5~ = 1st gain and time constant.
- detection” <0>*" -
1C 2nd time constant |0 to 25007 0.01ms
of torque filter A to C-frame:<65>*
D {o F-frame:<126>
1D 1st notch 100to 1500 Hz You can set up the frequency of the 1st resonance suppressing notch filter.”
frequency <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
1E 1st notch width 0to 4" - You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.”
selection <2> Higher the setup, larger the notch width you can obtain.”

Use with default setup in normal operation.

Parameters for Auto-Gain Tuning

Standard default : < >

PrNo.

Title

Setupl]
range

Unit

Function/Content

20

Inertia ratio

0 to 10000[

<250>*

%

You can set up the ratio of the load inertia against the rotor (of the motor) inertia.”

- | Pr20=(load inertia/rotor inertia) X 100 [%]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.”

The inertia ratio will be estimated at all time while the real-time auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.”
<Caution>"

If the inertia ratio is correctly set, the setup unit of Pr11 and Pr19
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21

Setup of real-time
auto-gain tuning

Oto7”
<1>

You can set up the action mode of the real-time auto-gain tuning.”

With higher setup such as 3, the driver respond quickly to the change of
the inertia during operation, however it might cause an unstable operation.
Use 1for normal operation.

Real-timeld
auto-gain tuning
0" Invalid™ -
<1>, 4,7 - Little change™
2,5 Normal mode Gradual change™
3,67 Rapid change

Varying degree of O
load inertia in motion

Setup valuell

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

Standard default : < >

Setupl]

PrNo. Title range Unit Function/Content

22 Selection of 0to 15~ - You can set up the machine stiffness in 16 steps while the real-time auto-
machine stiffness  |A to C-frame: gain tuning is valid.”
at real-time ~ <4>" low «machine stiffness— high”
auto-gain tuning D to F-frame: low— servogain —high”

<1> [Pr22 | 0 1------2----- 14,15 |
low «— response  — high
<Caution>"
When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.

23 Setup of adaptive Oto2” - You can set up the action of the adaptive filter.”
filter mode <1> 0 : Invalid™

1: Valid”

2 : Hold (holds the adaptive filter frequency when this setup is changed to 2.)"
<Caution>"
When you set up the adaptive filter to invalid, the adaptive filter frequency
of Pr2F will be reset to 0. The adaptive filter is always invalid at the
torque control mode.

25 Setup of an action Oto7” = You can set up the action pattern at the normal mode auto-gain tuning. ~
at normal mode <0> Setup valuellumber of revolution[J Rotational directionl
auto-gain tuning <0>" - CCW — CW~

" 2 [revolution]” CW = CCW”

2" - CCW — CCW~

3" - CW— CW~

4- - CCW — CW~

> 1 [revolution] CW = COW”

6" CCW — CCW~

7 CW — CW
e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.

27 Setup of Oto1” = With a high stiffness machine, you can achieve both high response and
instantaneous <0>* reduction of vibration at stall, by using this instantaneous speed observer.
speed observer Setup valuel]l Instantaneous speed observer setupd

<0>*" Invalid ~
1 Valid
You need to set up the inertia ratio of Pr20 correctly to use this function.”
If you set up Pr21, real-time auto-gain tuning mode setup, to other than 0 (valid), Pr27 becomes 0 (invalid)

28 2nd notch 100 to 1500 Hz You can set up the 2nd notch width of the resonance suppressing filter in

frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".

29 Selection of ~ 0to4” = You can set up the notch width of 2nd resonance suppressing filter in 5

2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.

2A Selection of ~ 0to 99~ = You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.

<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to

P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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[Connection and setup of velocity control mode]

Standard default : < >

; SetuplJ ; :
PrNo. Title rangg Unit Function/Content
2F Adaptive filter 0 to 64~ = Displays the table No. corresponding to the adaptive filter frequency.
frequency <0> (Refer to P.234 of Adjustment.) This parameter will be automatically set

and cannot be changed while the adaptive filter is valid. (when Pr23
(Setup of adaptive filter mode) is other than 0.)”

Oto4 Filteris invalid.”

51048 Filter is valid.”

49 to 64 Filter validity changes according to Pr22. ~

This parameter will be saved to EEPROM every 30 minutes while the
adaptive filter is valid, and when the adaptive filter is valid at the next
power-on, the adaptive action starts taking the saved data in EEPROM as
an initial value.”
<Caution>"~
When you need to clear this parameter to reset the adaptive action while
the action is not normal, invalidate the adaptive filter (Pr23, "Setup of
adaptive filter mode" to 0) once, then validate again.”
Refer to P.239, "Release of Automatic Gain Adjusting Function" of
Adjustment as well.

Parameters for Adjustment (2nd Gain Switching Function)

s9
Standard default : <> g §
PrNo. Title rSaegagD Unit Function/Content g s
30 Setup of 2nd gain Oto1” = You can select the PI/P action switching of the velocity control or 1st/2nd gain switching. 2 g
<1>* Setup value Gain selection/switching =
0" 1st gain (PI/P switching enabled) *1”
<1>* 1st/2nd gain switching enabled *2

*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN inputd Action of velocity loopO
Open with COM-~ Pl action”
Connect to COM-" P action

*2 For switching condition of the 1st and the 2nd, refer to P.243, "Gain
Switching Function" of Adjustment.

31 1st mode of ~ 0to 10” = You can select the switching condition of 1st gain and 2nd gain while Pr30
control switching <0>* is setto 1.
Setup value™ Gain switching condition
<0>*,6to 107 Fixed to the 1st gain.”
17 Fixed to the 2nd gain.”

2°  *1| 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)"
_*2°| 2nd gain selection when the toque command variation is larger than the setups of ~
3 - Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching)
4~ *27| Fixed to the 1st gain.
*2 | 2nd gain selection when the command speed is larger than the setups of ~
Pr33 (1st level of control switching) and Pr34 (1st hysteresis at control switching).

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.”

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

Setupl

PrNo. Title range Unit Function/Content
32 1st delay time of 0to x 166us | You can set up the delay time when returning from the 2nd to the 1st gain,
control switching 10000~ while Pr31 is setto 3 or 5to 10.
<30>*
33 1st level of ~ 0to 20000 -~ You can set up the switching (judging) level of the 1st and the 2nd gains,
control switching <50>* while Pr31 is setto 3, 5, 6. 9 and 10.”
Unit varies depending on the setup of Pr31 (1st mode of control switching)
34 1st hysteresis ~ 0to20000] -~ You can set up hysteresis width to be
of control switching | <33>* implemented above/below the AN
judging level which is set up with Pr33 ad
Pr33. Unit varies depending on the T\‘ﬂ
setup of Pr31 (1st control switching 0 ; — .
mode). Definitions of Pr32 (Delay), Istgan, znd gain; _; Tstgain
Pr33 (Level) and Pr34 (Hysteresis " Pra2
are ex(plainegl in the fig. be(lozv.lj ) e
<Caution>[
The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).
36 2nd mode of Oto5” = You can select the switching condition of the 1st and 2nd gain while Pr30
control switching <0>* is set to 1 and when the 2nd control mode is velocity control.
Setup value] Gain switching condition
<0>*" | Fixed to the 1st gain”
17 Fixed to the 2nd gain”
> *17| 2nd gain selection when gain switching input is turned on ~
.| (GAIN : CN X5, Pin-27) (Pr30 setup must be 1.)~
3™ *27| 2nd gain selection when the torque command variation is larger.”
- *27| 2nd gain selection when the speed command variation ~
£ - (acceleration) is larger.”
5 *2 | 2nd gain selection when the command speed is larger.
*1 Fixed to the 1st gain regardless of the GAIN input, when Pr31 is set to
2 and Pr03 (Torque limit selection) is set to 3. ~
*2 For the switching level and timing, refer to P.244, "Setup of Gain
Switching Condition" of Adjustment.
37 2nd delay time of |0 to 10000] x 166us | You can set up the delay time when returning from 2nd to 1st gain, while
control switching <0> Pr36 is set to 3 to 5.
38 2nd level of control [0 to 20000] = You can set up the switching (judging) level of the 1st and the 2nd gains,
switching <0> while Pr36 is setto 3 to 5~
Unit varies depending on the setup of Pr36 (2nd mode of control
switching).
39 2nd hysteresis of |0 to 20000 = You can set up the hysteresis width
control switching <0> to be implemented above/below the
gggslrlg level which is set up with Pr3s /'T/\ -
Unit varies depending on the setup ';\ﬂ
of Pr36 (2nd mode of control 0 rstgain _2nd gaini 1ot gain
switching).Definition of Pr37 (Delay), : >
Pr38 (Level) and Pr39 (Hysteresis) ' P37
are explained in the fig. below.” o
<Caution> -
Setup of Pr38 (Level) and Pr39 (Hysteresis) are valid as absolute value
(positive/negative).
3D JOG speed setup 0to 5007 r/min You can setup the JOG speed.”
<300> Refer to P.75, "Trial Run"of Preparation.
<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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[Connection and setup of velocity control mode]

Parameters for Position Control

Standard default : < >

PrNo. Title rsfgggm Function/Content
44~ Numerator of pulse |1 to 32767 You can set up the pulse counts to be fed out from the pulse output (X5 OA+ : Pin-
* output division” <2500>" | 21, 0A-: Pin-22, 0B+ : Pin-48, 0B- : Pin-49).”

* Pr45=<0> (Default)O

- - ““You can set up the output pulse counts per one motor revolution for each OA
and OB with the Pr44 setup. Therefore the pulse output resolution after
quadruple can be obtained from the formula below.”

~ - " The pulse output resolution per one revolution ~
= Pr44 (Numerator of pulse output division) X4
e Pra5=0 :0
The pulse output resolution per one revolution can be divided by any ration
according to the formula below.”

~ ) . Prd4 (Numerator of pulse output division)* )
- - Pulse output resolution per one revolution - —— X Encoder resolution
Pr45 (Denominator of pulse output division)

~ ~ <Cautions>[
~ ~ » The encoder resolution is 131072 [P/r] for the 17-bit absolute encoder, and
- - 10000 [P/r] for the 5-wire 2500P/r incremental encoder.”

(@)
15 Denominator of 010 32767 e The pulse output ~resolution per one revolution cannot be greater than the g%
* ulse outout ~ <0> encoder resolution. =5
p. o P (In the above setup, the pulse output resolution equals to the encoder resolution.)”| [ElS
division » Z-phase is fed out once per one revolution of the motor.” 2 P
When the pulse output resolution obtained from the above formula is multiple of 4, g§
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to —
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.
) Prd4” ) , Prd4” ,
when encoder resolution x Pra5 is multiple of 4 | | when encoder resolution x Pra5 is not multiple of 4
A _ ] L || A ] L
B L B LT
z z I
Synchronized Not-synchronized
<Notes>

» For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Parameter Setup

Standard default : < >

PrNo. Title ?aergggﬂ Function/Content
46 Reversal of pulse 0to 3™ | You can set up the B-phase logic and the output source of the pulse output (X5 OB+
* output logic <0> : Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation
between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.
at motor CCW rotation at motor CW rotation

Setup | A-phasel

e | "o | [ ]| 1L

oz [ 1T L | LT 1T L
vo P T T I T [ T

Praer] B-phase logic Output sourcel
<0>" Non-reversal” Encoder position™
17 Reversal” Encoder position™
2 1" Non-reversal™ External scale position™
3" Reversal External scale position

*1 The output source of Pr46=2, 3 is valid only at full-closed control.

Parameters for Velocity and Torque Control

Standard default : < >

; Setupl ; ;
PrNo. Title rangg Unit Function/Content
50 Input gain of ~ 10 to 2000[ (r/min)/V | You can set up the relation between the voltage applied to the speed
speed command <500> command input (SPR : CN X5, Pin-14) and the motor speed.
* You can set up a "slope" of the relation
between the command input voltage [ccw]
and the motor speed, with Pr50. ~ Speed (r/min)
* Default is set to Pr50=500 [r/min],” 3000 N
hence input of 6V becomes 3000r/min.”  g,00 o~
<Cautions>0 ex-factory
1. Do not apply more than £10V to the ‘10/-‘6‘ . ‘Trmo
speed command input (SPR). ~ Command input™
2. When you compose a position loop voltage (V)
outside of the driver while you use the / _'__3000
driver in veI00|lty control que, the
setup of Pr50 gives larger variance to
the overall servo system.”
Pay an extra attention to oscillation caused by larger setup of Pr50.

<Notes>
 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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[Connection and setup of velocity control mode]

Standard default : < >

; SetuplJ ; ;
PrNo. Title rangg Unit Function/Content
51 Reversal of speed Oto1” = You can reverse the polarity of the speed command input signal (SPR:CN
command input <1> X5, Pin-14). Use this function when you want to change the motor

rotational direction without changing the polarity of the command signal
from the host.

Setup value[] Motor rotating directionO
0" CCW direction with (+) command (viewed from the motor shaft end”
<1> CW direction with (+) command (viewed from the motor shaft end
<Notes>[

* Default of this parameter is 1, and the motor turns to CW with (+) signal,
this has compatibility to existing MINAS series driver.”
* When Pr06 (ZEROSPD) is set to 2, this parameter becomes invalid.

<Caution>0

When you compose the servo drive system with this driver set to
velocity control mode and external positioning unit, the motor might
perform an abnormal action if the polarity of the speed command signal
from the unit and the polarity of this parameter setup does not match.

52 Speed command [-2047to] 0.3mV | ¢ You can make an offset adjustment of analog speed command (SPR : o
offset 2047 CN X5, Pin-14) with this parameter.” s

<0> * The offset volume is 0.3mV per setup value of "1".” 2 §

* There are 2 offset methods, (1) Manual adjustment and (2) Automatic | (Sl

adjustment. 5ea

=z

1) Manual adjustment” =

* When you make an offset adjustment with the driver alone,”
Enter 0 V exactly to the speed command input (SPR/TRQR), (or
connect to the signal ground), then set this parameter up so that
the motor may not turn.”

* when you compose a position loop with the host,

» Set this parameter up so that the deviation pulse may be reduced”
to 0 at the Servo-Lock status. ~

2) Automatic adjustment

« For the details of operation method at automatic offset adjustment
mode, refer to P.73, "Auxiliary Function Mode" of Preparation.”

* Result after the execution of the automatic offset function will be
reflected in this parameter, Pr52.

53" 1st speed of ~ —20000 to[" r/min” | When the internal speed setup is validated with parameter Pr05, "Switching
- speed setup” 20000 - of internal or external speed setup”, you can set up 1st to 4th speed into
54" | 2nd speed of <0>" ~ Pr53 to 56, 5th to 8th speed into Pr74 to 77 in direct unit of [r/min].”
~ speed setup” - - <Caution>
—~ P P — ~ ~ » The polarity of the setup value represents that of the internal command
55 3rd speed of s
peed.
) speed setup” - - — - -
+ Command to CCW (viewed from the motor shaft end)

56~ | 4th speed of ~ - - .
- - - - - Command to CW (viewed from the motor shaft end)
speed setup

74~ | 5th speed of L 20000 to[ r/min | * The absolute value of the parameter setup is limited with Pr73 (Setup of
- speed setup” 20000 over-speed level)
75" 6th speed of ~ <0>

speed setup”

767 7th speed of ~
speed setup”

77 8th speed of ~
speed setup

57 Setup of speed 0t0 64007 0.01ms | You can set up the time constant of the primary delay filter to the analog
command filter <0> speed command/analog torque command/analog velocity control (SPR :
CN X5, Pin-14)
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Parameter Setup

Standard default : < >

PrNo. Title ?aer%gﬂ Unit Function/Content

58~ Acceleration time |0 to 50007 2ms/” | You can make the velocity control while adding acceleration and
- setup”™ <0>" | (1000r/min)] deceleration command to the speed command inside of the driver. With
~ this function, you can make a soft-start when you enter the step-speed

command and when you use with the internal speed setup.

59 Deceleration time |0 to 50007 2ms/”

. Speed™
setup <0> | (1000rmin)| | command [T |__ ta~ | [Pr58]x 2ms/(1000r/min)”

Spem td x 2ms/(1000r/min)

ta ' td.

<Caution>0
Do not use these acceleration/deceleration time setup when you use the
external position loop. (Set up both Pr58 and Pr59 to 0.)

5A Sigmoid ~ 0to 5007 2ms In order to obtain a smooth operation, you can set up the quasi sigmoid
acceleration/” <0> acceleration/deceleration in such application as linear acceleration/
deceleration where acceleration variation is large at starting/stopping to
cause a strong shock.

deceleration time
setup

1. Set up acceleration/deceleration
for basic linear portion with Pr58
and Pr59~

2.Set up sigmoid time with time width
centering the inflection point of
linear acceleration/deceleration
with PrbA. (unit : 2ms)

4_» <_. ta: Pr58~  Use with the setup of

td : Pr59” ta” t
ts - Pr5A > > ts, ts, and 5 > ts

5E” 1st torque limit ~ 0 to 500 %"~ You can set up the limit value of the motor output torque (Pr5E : 1st
<500>" ~ torque, Pr5F : 2nd torque). For the torque limit selection, refer to Pr03

setup” o _
(Torque limit selection).

- - xo - -
~ ~ - - This torque limit function limits the max. motor torque inside of the
5F |2ndtorquelimit | 0t05007 % driver with parameter setup.- _ ,
setup <500>" In normal operation, this driver permits approx. 3 times larger torque
- than the rated torque instantaneously. If this 3 times bigger torque
2 causes any trouble to the load (machine) strength, you can use this
function to limit the max. torque.

torque [%] |CCW,|

» Setup value is to be given in 300(Max.)
% against the rated torque.” when Pr5E=150 2007

» Right fig. shows example of 1007
150% setup with Pr03=1." . (Rated)

* Pr5E limits the max. torque for
both CCW and CW directions.

4 speed
100  (Rating) (Max.)

<Caution>0

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver
and the motor.
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[Connection and setup of velocity control mode]

Parameters for Sequence

Standard default : < >

PrNo. Title rSaerﬁsgD Unit Function/Content

61 Zero-speed 10to”~ r/min You can set up the timing to feed out the zero-speed detection output signal
20000” (ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [r/min].”
<50> The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.”

In-speed (Speed coincidence) signal (V-COIN) will be fed out when the
difference between the speed
command and the motor speed falls speed
below the setup of this parameter,
Pré1.

» The setup of P61 is valid for both / (P61 E10)r/min
CCW and CW direction regardless S «—

of the motor rotating direction. ~ '
+ There is hysteresis of 10 [/min].  ,¢5 | ON I

(Pr61+10)r/min
—

62 At-speed ~ 10to~ r/min You can set up the timing to feed out the At-speed signal (COIN+ : CN
(Speed arrival) 20000~ X5, Pin-39, COIN- : CN X5, Pin-38)"

<50> At-speed (Speed arrival) (COIN) will be fed out when the motor speed
exceeds the setup speed of this parameter, Pr62

» The setup of P62 is valid for both speed
CCW and CW direction regardless ~ (Pr62+10)/min___ |
of the motor rotational direction. ™

* There is hysteresis of 10 [r/min].

PO [041U0D) A11203A

(]
(=}
=
=
@D
=1
=
S
2
2
o
w
o
=
=l
=3

(Pr62-10)r/min
-

AT-SPEED I OFF | ON

65 LV trip selection at Oto1” - You can select whether or not to activate Err13 (Main power under-
main power OFF <1> voltage protection) function while the main power shutoff continues for the
setup of Pr6D (Main power-OFF detection time).

Setup value] Action of main power low voltage protectiond
- When the main power is shut off during Servo-ON, Err13 will
0" not be triggered and the driver turns to Servo-OFF. The driver

returns to Servo-ON again after the main power resumption.”
When the main power is shut off during Servo-ON, the driver
will trip due to Err13 (Main power low voltage protection).

<1>

<Caution>0

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Err13 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.
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Parameter Setu

D

Standard default : < >

PrNo. Title ?aer%glil Unit Function/Content
66~ Sequence at~ Oto 2" _ You can set up the running condition during deceleration or after stalling,
* over-travel inhibit <0> while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid
Setup value’| During deceleration] ~ After stallingO |Deviation counter content(]
< 0'>_ Dynami.c b~rake~ Torqug c.ornma'nd=.0' Hold”
- action towards inhibited direction .
1 Torque command=0~"| Torque command=0~ Hald”
- towards inhibited direction]towards inhibited direction
5 Emergency stop Torque command=0"| Clears before/”
towards inhibited direction| after deceleration
<Caution>0
In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).
67 Sequence at main Oto9” = When Pr65 (LV trip selection at main power OFF) is 0, you can set up,”
power OFF <0> 1) the action during deceleration and after stalling”
2) the clearing of deviation counter content”
after the main power is shut off.
Setupl - Action - Deviation counterl(ll
valuell |During decelerationlll After stallingd content]
<0>" DB~ DB~ Clear”
17 Free-run™ DB~ Clear”
27 DB~ Free-run™ Clear”
3 Free-run™ Free-run™ Clear”
4” DB~ DB~ Hold~
5" Free-run” DB~ Hold™
6~ DB~ Free-run™ Hold™
7 Free-run™ Free-run™ Hold™
8" Emergency stop” DB~ Clear”
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)”
<Caution>[
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm 0to3” _ You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup . Action Deviation counterl(ll
value |During decelerationlll ~After stalling contentl]
<0>" DB~ DB~ Hold”
1" Free-run” DB~ Hold”
2 DB~ Free-run™ Hold”
3 Free-run Free-run Hold
(DB: Dynamic Brake action)”
<Caution>0
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.
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[Connection and setup of velocity control mode]

Standard default : < >

PrNo.

Title

Setupd
range

Unit

Function/Content

69

Sequence at”
Servo-Off

0to 9
<0>

You can set up,”

1) the action during deceleration and after stalling”

2) the clear treatment of deviation counter is set up. ™

The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)”
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall" of Preparation as well.

6A

Setup of ©
mechanical brake
action at stalling

0 to 100~

<0>

2ms

You can set up the time from when the brake release signal (BRK-OFF :
CN X5, Pin-10 and 11) turns off to when the motor is de-energized
(Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.

» Set up to prevent a micro-travel/ SRv-ON ON OFF
drop of the motor (work) due to the '
action delay time (tb) of the brake™  BRK-OFF

After settingup Préaz tb |, ~

then compose the sequence so as
the driver turns to Servo-OFF after
the brake is actually activated.

release

actual brake
Teleaset __j hold

:
~ 1 ~
motor’ | non-

energization energized: energized

| Pr6A |

| ———|

Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.

6B

Setup of ©
mechanical brake
action at running

0 to 100™
<0>

2ms

You can set up time from when detecting the off of Servo-ON input signal
(SRV-ON : CN X5, Pin-29) is to when external brake release signal
(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to
servo off during the motor in motion.

+ Set up to prevent the brake SRV-ON ON OFF
deterioration due to the motor
running.” BRK-OFF release hold

* At Servo-OFF during the motor is . t
running, tb of the right fig. will be oo energized[ 1 non~
a shorter one of either Pr6B ;. energized
setup time, or time lapse till the | or _N;{O r/min
motor speed falls below 30r/min. energization CN

: t

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in

motion" of Preparation as well.
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Parameter Setu

D

Standard default : < >

Setupl]

Title range

Unit

Function/Content

0to 3"
for™
A, B-frame]

<3>"

Selection of ~

external ~

regenerative ~

resistor

for”

C to F-frame
<0>

With this parameter, you can select either to use the built-in regenerative
resistor of the driver, or to separate this built-in regenerative resistor and
externally install the regenerative resistor (between RB1 and RB2 of
Connector CN X2 in case of A to D-frame, between P and B2 of terminal
block in case of E, F-frame).

Setup value[[Re9ensratipe resistort]

<0>" -
(C, D, E and[ Built-in resistor”
F-frame)” -

Regenerative processing andJ
regenerative resistor overloadO

Regenerative procesging circuit will be
activated and regenerative resistor overload
protection will be triggered according to the
built-in resistor (approx. 1% duty).”

~ The driver trips due to regenerative overload
protection (Err18), when regenerative
processing circuit is activated and its active
ratio exceeds 10%, ~

Regenerative processing circuit is activated,
but no regenerative over-load protection is
triggered.”

-~ Both regenerative processing circuit and
regenerative protection are not activated, and
built-in capacitor handles all regenerative
power.

External resistor ]

2 External resistor

<3>

(A, B-frame) No resistor

<Remarks>[

Install an external protection such as thermal fuse when you use the
external regenerative resistor. ~

Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
over-load protection.”

<Caution> 0

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.”

External regenerative resistor gets very hot, and might cause burning.

6D~ Detection time of

main power off <35>

35 to 1000[

2ms

You can set up the time to detect the shutoff while the main power is kept
shut off continuously.”
The main power off detection is invalid when you set up this to 1000.

6E 0 to 500

<0>

Torque setup at
emergency stop

%

You can set up the torque limit in case of emergency stop as below.”

* During deceleration of over-travel inhibit with the setup 2 of Pr66
(Sequence at over-travel inhibit input) ~

* During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off) ~

* During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-OFF) ™

Normal torque limit is used by setting this to 0.

70 0to 327677

<25000>

Setup of position
deviation excess

256 x
resolution

* You can set up the excess range of position deviation.

» Set up with the encoder pulse counts at the position control and with the
external scale pulse counts at the full-closed control. ©

* Err24 (Error detection of position deviation excess) becomes invalid
when you set up this to 0.

72 0 to 500

<0>

Setup of ©
over-load level

%

* You can set up the over-load level. The overload level becomes 115 [%]
by setting up this to 0. ~

* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-load level. ~

* The setup value of this parameter is limited by 115[%)] of the motor rating.

73 Setup of ~

over-speed level <0>

0 to 20000[

r/min

* You can set up the over-speed level. The over-speed level becomes 1.2
times of the motor max. speed by setting up this to 0.”

* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-speed level. ©

» The setup value of this parameter is limited by 1.2 times of the motor
max. speed.”

<Caution>[J

The detection error against the setup value is £3 [r/min] in case of the 7-wir¢

absolute encoder, and +36 [r/min] in case of the 5-wire incremental encoder.

<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power, . . - . .
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Control Block Diagram of Torque Control Mode

* when Pr5B (Torgue command selection) is @

\

Absolute value(magnitude) [

Command speed monitor Torque command monitor

Analog” Input setup Multiplication Velocity control Notch filter Torque filter
torque” -
command Gain g?éponion w| TOrqueT| | 1st frequency | 15t ime const.
SPR/” ~ limit
TRQR Reversal integration 1st width 2nd time const.
2nd ~ \ o
Offset Internal velocity fimit ;rc:jp?rlion 2nd frequency 1st limit
Filter 4th spesd integration 2nd width 2nd limit
Inertia ratio 2nd depth
Velocity ~
detectionfilter
1st
2nd
A
——— Monitor of actual speed
Speed detection
Division Serial
Numerator [P communication ”,
Feedback pulses o Encoder reception™| _ data
- . Bl i
OA/OB/OZ Denominator processing
Selection
* when Pr5B (Torque command selection) is
Absolute value™
(magnitude)
Command speed monitor Torque command monitor
/tAnalog_” Multiplication Velocity control Notch filter Torque filter
orque Input setup -
command 16biItAD Gain ;l?ct)portion » Toquu_e" » 1st frequency » 1st time const.
CCWTL/” 1st” imit . .
TRQR Reversal integration 1st width 2nd time const.
gpgp;)rtion \ 2nd frequenc 1st limit
Analog ~ ond - . -
velocity ~ Input setup integration 2nd width 2nd limit
command ) . Absolute value™ B
sPRispL | 16PIAD P Gain (magnitude) Inertia ratio 2nd depth
Velocity ~
Offset detectionfiter
Filt
liter 1st
2nd
A
——_ Monitor of actual speed
Speed detection
Division Serial ~
N communication ~
Feedback pulses umerator Encoder reception™| _ data
OA/OB/OZ Denominator processing
Selection
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to the connector, CN X5  (connection and Setup of Torque Control Mode]

iring

Wiring Example to the Connector CN X5

Connection and Setup of
Torque Control Mode
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Wiring to the connector, CN X5

Interface Circuit

(Input Circuit )

Connection to sequence input signals

» Connect to contacts of switches and relays, or open collector
output transistors.”

* When you use contact inputs, use the switches and relays for
micro current to avoid contact failure.”

» Make the lower limit voltage of the power supply (12 to 24V)
as 11.4V or more in order to secure the primary current for
photo-couplers.

12 to 24V

[ —

7 .COM+4.7kQ"~
1 r -
I SRV-ON etc.
Relay o
12t0 24V 7 lcomsarkar

L«

? —
é SRV-ON etc. i

Analog command input

» The analog command input goes through 3 routes,
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).”

» Max. permissible input voltage to each input is +10V. ~
For input impedance of each input, refer to the right Fig. ~

* When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2kQ2, B-characteristics, 1/2W or larger, R
with 20022, 1/2W or larger.”

» A/D converter resolution of each command input is as follows.”
(1)ADC1 : 16 bit (SPR/TRQR), (including 1bit for sign), +10V~
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 to 3.3V
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[Connection and Setup of Torque Control Mode]

(Output Circuit

Sequence output circuit

* The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.”

» There exists collector to emitter voltage, Vce (SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.”

» There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to — side of the control pow-
er supply (COM-).”

* If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

Install toward the direction as |
the fig. shows without fail.

| ‘- |

] |-801 .

H ~ALM+ etc.

|ALM— etc. ﬁ #Z

Vbc |

[En
+ZSP, TLG

12 to 24V

41,COM-—"

Max. rating 30V,”

Voc[V] - 2.5[V] ~ 950y

R [kQ] =

10

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

* Feeds out the divided encoder outputs (A, B and Z-phase) in
differential through each line driver.”

« At the host side, receive these in line receiver. Install a termi-
nal resistor (approx. 330Q2) between line receiver inputs with-
out fail. ~

| AM2BLS3T or |

» These outputs are not insulated.

:@: represents twisted pair.

AM26LS32 or equivalent equivalent .
121
OA+ A |
@<L_—:$ OA—‘{)Tzz ;] 'i
)
OB+[ | 748 B| !
@ﬁi OB—{]+49 ;/] |
Oz+[] 23 z
<t 624 s | 5 -
| |
GND |25 |

L]

Connect signal ground of the host ~
and the driver without fail.

Open collector output

» Feeds out the Z-phase signal among the encoder signals in
open collector. This output is not insulated.”

* Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

Max. rating 30V,™
! 50mA

High speed “/

photo-coupler ~ | J
:©: represents twisted pair_ (TLP554 by Toshiba or equivalent) ' - — - — - — - — -
Analog monitor output [ === .
______ | - |
* There are two outputs, the speed monitor signal output (SP) | Measuringq' 43TSP 1ko <| |
and the torque monitor signal output (IM)~ \ instrument": , .
+ Output signal width is +10V.” ! or | |
. . . . I external™ i ! 1kQ" '
» The output impedance is 1kQ2. Pay an attention to the input U gireuit ! 42¢ LS <I |
impedance of the measuring instrument or the external circuit e ! ! '
| 17 GND |

to be connected.”
<Resolution>0
(1) Speed monitor output (SP)”

With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.”

(2) Torque monitor output (IM) ~

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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Wiring to the connector, CN X5

Input Signal and Pin No. of the Connector, CN X5

[Input Signals (common) and Their Functions]

* For details of 2nd gain switching function, refer to P.243 "Gain Switching
Function" of Adjustment.

Title of signal |PinNo.| Symbol Function I/F circuit
Power supply forO | 7 COM+ » Connect + of the external DC power supply (12 to 24V).” -0
control signal (+)  Use the power supply voltage of 12V + 5% — 24V + 5%

Power supply for O | 41 COM-[ | « Connect — of the external DC power supply (12 to 24V).” -0
control signal (-) * The power capacity varies depending on a composition of 1/O circuit. 0.5A
or more is recommended.
CW over-travel O 8 CWL * Use this input to inhibit a CW over-travel (CWL).”
inhibit input » Connect this so as to make the connection to COM- open when the P.162
moving portion of the machine over-travels the movable range toward CW.”
* CWL input will be invalidated when you set up Pr04 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".”
* You can select the action when the CWL input is validated with the setup
of up Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)
CCW over-travel 0 9 CCWL * Use this input to inhibit a CCW over-travel (CCWL).”
inhibit input * Connect this so as to make the connection to COM- open when the moving | p 162
portion of the machine over-travels the movable range toward CCW.”
* CWL input will be invalidated when you set up Pr04 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".”
* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)
Speed zero clamp [0 26 | ZEROSPD | « Function varies depending on the control mode.
:SpUt -  Becomes to a speed-zero clamp input (ZEROSPD). P.162
Pro6[iConnection to COM-[1 Contentl]
) 0" - ZEROSPD input is invalid.”
Velocity/U - open” Speed command is 0~
gl 1_ close” Normal action™
control 5 open” Speed command is to CCW~
close Speed command is to CW.
< In case Pr06 is 2 at torque control, ZERPSPD is invalid.”
» Becomes to an input of damping control switching (VS-SEL).”
Position/d| « While Pr24 (Damping filter switching selection) is 1, the
Full-closedl 1st damping filter (Pr2B, Pr2C) will be validated when you
control open this input, and the 2nd damping filter (Pr2D, Pr2E)
will be validated when you connect this input to COM-.
Gain switching O | 27 GAINO |+ Function varies depending on the setups of Pr30 (2nd gain setup) and
input 0 0 Pr03 (Selection of torque limit). P.162
orQd t Pro3[ Pr30L]Connection to COM-{] Content”
Torque limit TL-SEL - . open” Velocity loop : Pl (Proportion/Integration) action™
switching input - ¢ close” Velocity loop : P (Proportion) action”
- - - wheh the setups of Pr31 and Pr36 are 2
0-27 open” 1st gain selection (Pr10,11,12,13 and 14)”
. 17 close 2nd gain selection (Pr18,19,1A,1B and 1C)
- - when the setups of Pr31 and Pr36 are other than 2
. - invalid”
. ~ | * Input of torque limit switching (TL-SEL)~
3 _~ | Pr5E (Setup of 1st torque limit) will be validated when you
open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM-.
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[Connection and Setup of Torque Control Mode]

Title of signal |PinNo., Symbol Function I/F circuit
Servo-ON input 29 SRV-ON | * Turns to Servo-ON status by connecting this input to COM-."
» Turns to Servo-OFF status by opening connection to COM-, and current P162
to the motor will be shut off. ~
* You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).”
<Caution>"
1.Servo-ON input becomes valid approx. 2 sec after power-on.”
(see P.42, "Timing Chart" of Preparation.)”
2.Never run/stop the motor with Servo-ON/OFF.”
3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.
Alarm clear input | 31 A-CLR * You can release the alarm status by connecting this to COM- for more
than 120ms.” P.162
» The deviation counter will be cleared at alarm clear.”
» There are some alarms which cannot be released with this input.”
For details, refer to P.252, "Protective Function " of When in Trouble.
Control mode 32 C-MODE |« You can switch the control mode as below by setting up Pr02 (Control
switching input mode setup) to 3-5. P.162

Pr02 setupl Open (1st)0 Connection to COM- (2nd)
37 Position control” Velocity control”
4- Position control” Torque control™
5 Velocity control Torque control
<Caution>0

Depending on how the command is given at each control mode, the action
might change rapidly when switching the control mode with C-MODE. Pay
an extra attention.
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Wiring to the connector, CN X5

(Input Signals (Analog Command) and Their Functions |

Pr5SB(I

Content

selected. ©

» Torque command (TRQR) will be ~

* Set up the torque (TRQR) gain, ~

Igﬂfoe,g Q" | polarity offset and filter with; ~
2" 0 _ Pr5C (Torque command input gain)”
4 O Pr5D (Torque command input reversal)”
Position/O - Pr52 (Speed command offset)”
Torque - Pr57 (Speed command filter setup)

 Speed limit (SPL) will be selected. ~
* Set up the speed limit (SPL) gain, ~
1 offset and filter with; ~
Pr50 (Speed command input gain)”
Pr52 (Speed command offset)”

Pr57 (Speed command filter setup)

torque command)

» Function varies depending on Pr5B (Selection of

Pr5SB(l

Content

0™ |« This input becomes invalid.

1 | andfiter with;"

Velocity/OI * Speed limit (SPL) will be selected.
Torque » Set up the speed limit (SPL) gain, offset

Pr50 (Speed command input gain)”
Pr52 (Speed command offset)”
Pr57 (Speed command filter setup)

Other control

0, Thic L
*Th t lid.
mode is input is invali

Others

*The resolution of the A/D converter used in this input is 16 bit ~

(including 1 bit for sign).”
+ 32767 (LSB) = + 10[V], 1[LSB] = 0.3[mV]

Title of signal |PinNo., Symbol Function I/F circuit
Torque command | 14 TRQRO | * Function varies depending on control mode.
input, O O Pr02 |Control mode Function P.162
ord O » Function varies depending on Pr5B (Selection of
Speed limit input SPL torque command)

*Function becomes valid when the control mode with underline ( C—J1/ 1 )
is selected while the switching mode is used in the control mode in table.
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[Connection and Setup of Torque Control Mode]

Title of signal [PinNo.| Symbol Function I/F circuit
Torque command | 16 TRQR * Function varies depending on Pr02 (Control mode setup).
input Pr027| Control modef]l Function P.162

. * Function varies depending on Pr5B (Selection of
~ g torque command)
B O
O Pr5BI] Content
- O 0~ | This input becomes invalid.”
2" |Torque Controllll ~ ~ |+ Torque command input (TRQR) will be
4~ | Position/Torquell| -~ selected.”
® 0 » Set up the gain and polarity of the com-
- 0 1 mand with;”
. Pr5C (Torque command input gain)”
~ . Pr5D (Torque command input reversal)™
0 « Offset and filter cannot be set up.
- |
~ O » Becomes to the torque command input (TRQR).”
- Velocity/O * Set up the gain and polarlt.y of the.co~mmand with;
5. Pr5C (Torque command input gain)
Torque Pr5D (Torque command input reversal)”
- 0 |~ Offset and filter cannot be set up.
O
» Becomes to the analog torque limit input to CCW
4~ | PositionfTorque | (cCWTL).”
5 Velocity/Torque | « Limit the CCW-torque by applying positive voltage
Other (0 to +10V) (Approx.+3V/rated torque)”
Other control mode | * Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.

* Resolution of A/D converter used in this input is 16 bit ~
(including 1 bit for sign).”
+511 [LSB] = £ 11.9[V], 1 [LSB] = 23[mV]

*Function becomes valid when the control mode with underline ( 1 /7 )°
is selected while the switching mode is used in the control mode in table.”

<Remark>[]

Do not apply more than £10V to analog command inputs of SPR/TRQR/SPL"

Do not apply more than £10V to analog command input of TRQR.
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Wiring to the connector, CN X5

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit

External brake O 110| BRKOFF+[] * Feeds out the timing signal which activates the electromagnetic brake of the motor.” | | SO1

BRKOFE—[]* Turns .the output transistor ON at the release timing of the electro- P.163
magnetic brake.”

* You can set up the output timing of this signal with PréA (Setup of
mechanical brake action at stall) and Pr6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)

release signal 10

Servo-Ready [ 350| S-RDY+0O | * This signal shows that the driver is ready to be activated.” SO1
S-RDY—-[|° Output transistor turns ON when both control and main power are ON but P.163

output 34
not at alarm status.

Servo-Alarm O 370 ALM+0 | * This signal shows that the driver is in alarm status..” SO1
output 36 ALM—[ | * Output transistor turns ON when the driver is at normal status, and turns | p 453
OFF at alarm status.

Speed arrival 390| AT-SPEED+ [I* Function varies depending on the control mode. SO1

output 38 | AT-SPEED-[J O * Output of positioning complete (COIN)~ P.163
a0 * The output transistor will turn ON when the absolute value
Positiond| of the position deviation pulse becomes smaller than the
controld | setup value of Pr60 (Positioning complete range).”
* You can select the feeding out method with Pr63 (Setup of
E positioning complete output).”
- * Output of full-closed positioning complete (EX-COIN)~
- * The output transistor will turn ON when the absolute value
FuII-ched[] of full-closed-position deviation pulse becomes smaller
controld | than the setup value of Pr60 (Positioning complete range).”
* You can select the feeding out method with Pr63 (Setup of
O positioning complete output).”
VeIoEity/I] * Output at-speed (speed arrival) (AT-SPEED)”
Torquel |+ The output transistor will turn ON when the actual motor
control speed exceeds the setup value of Pr62 (In-speed).

Zero-speed 120 ZSP[O |+ Content of the output signal varies depending on PrOA (Selection of ZSP output).” S02
detection [ 41| (com-) |° Default is 1, and feeds out the zero speed detection signal.” P.163
output signal * For details, see the table below, "Selection of TLC,ZSP output".

Torque in-limit0 400 TLCO |+ Content of the output signal varies depending on Pr09 (Selection of TLC output).” SO2
signal output 41| (CoM-) |* Default is 1, and feeds out the torque in-limit signal.” P.163
* For details, see the table below, "Selection of TLC,ZSP output".

 Selection of TCL and ZSP outputs

velue e X5 TLC : Output of Pin-40 X5 ZSP : Output of Pin-12

Pr09 or PrOA
. e Torque in-limit output (Default of X5 TLC Pr09)0
Q The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.”

« Zero-speed detection output (Default of X5 ZSP PrOA)C

The output transistor turns ON when the motor speed falls under the preset value with Pr61.”
e Alarm signal outputd
e The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,

battery alarm, fan-lock alarm or external scale alarm.”
« Over-regeneration alarm[J

3~ The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.”
. » Over-load alarmO

4_ The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.”
. « Battery alarm[J

Ei The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.”

& e Fan-lock alarm0]

The output transistor turns ON when the fan stalls for longer than 1s.”
» External scale alarmO
s The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
(adjustment on mounting is required). Valid only at the full-closed control.”
* In-speed (Speed coincidence) output[
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.

N 904 NA1D FCav: Q00 799 A779 \AMaolh-aanapar obiaida~maatins A4 Frnail infa N atia b Aol A4
U.0IJ5F.UF1LZ - FTAdA, O00. 72097 7O - vWWCU. WWwiyv, ClautuTm iatdur . 1mecT = Cirar. oo iaauatoratur. et

o
@
[ee]
D



[Connection and Setup of Torque Control Mode]

(Output Signals (Pulse Train) and Their Functions

Title of signal [PinNo| Symbol Function I/F circuit

A-phase outputdl | 210 OA +0 |* Feeds out the divided encoder signal or external scale signal (A, B, Z- PO1

0 0 0 phase) in differential. (equivalent to RS422)” P.163

* You can set up the division ratio with Pr44 (Numerator of pulse output

. 220 OA-0 division) and Pr45 (Denominator of pulse output division)”

0 0 0 * You can select the logic relation between A-phase and B-phase, and the

B-phase outputd | 480 OB +[ output source with Pr46 (Reversal of pulse output logic).”

0 0 0 » When the external scale is made as an output source, you can set up the

interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).”

0 490 OB —U | Ground for line driver of output circuit is connected to signal ground (GND)

0 O O and is not insulated.”

Z-phase output 230 0z +00 | * Max. output frequency is 4Mpps (after quadrupled)

O O
24 0z -0
Z-phase output 19 cz » Open collector output of Z-phase signal™ PO2
» The emitter side of the transistor of the output circuit is connected to the P.163
signal ground (GND) and is not insulated.
<Note>[]
* When the output source is the encoderl]
* If the encoder resolution X i;jg is multiple of 4, Z-phase will be fed out synchronizing with A-phase.

In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.
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. Prda4”, . . Pr44”, .
when the encoder resolution Pras is multiple of 4, when the encoder resolution Pras is not multiple of 4,
A ] - A ] -
B eI B LT
z z I
synchronized not-synchronized

* In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig.
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor ~
one revolution or more to make sure that the Z-phase is fed out at least once before using.
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Wiring to the connector, CN X5

(Output Signals (Analog) and Their Functions )

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM » The content of output signal varies depending on Pr08 (Torque monitor
signal output (IM) selection). o P.163

* You can set up the scaling with Pr08 value.
Pr08 |Content of signal Function
- O » Feeds out the voltage in proportion to the motor
0, Torquel | torque command with polarity.”
11,1271 command + : generates CCW torque™
~ O — : generates CW torque™
. -  Feeds out the voltage in proportion to the positional
- Positionalf] deviation pulse counts with polarity.”
! _~5 deviation[| + : positional command to CCW of motor position™
. o — : positional command to CW of motor position™
- - » Feeds out the voltage in proportion to the full-
. % closed deviation pulse counts with polarity.”
Full-closed[l + : positional command to CCW of ~
6-10| geviation external scale position™
— : positional command to CW of ©
external scale position
Speed monitor 43 SP » The content of the output signal varies depending on PrO7 (Speed monitor
signal output (IM) selection). o P.163
* You can set up the scaling with Pr07 value.
Pr07 [Control mode Function
i Motor O | Feeds out the voltage in proportion to the motor
0-4" speed] speed with polarity. + : rotates to CCW~
~ P ﬁ —: rotates to CW~
~ = * Feeds out the voltage in proportion to the command
5_9 Comnand [J speed with polarity.”
speed + : rotates to CCW~
— : rotates to CW
[Output Signals (Others) and Their Functions )
Title of signal |PinNo| Symbol Function I/F circuit
Signal ground 13,1501 GND « Signal ground” -
17.25 * This output is insulated from the control signal power (COM-) inside of the
' driver.
Frame ground 50 FG * This output is connected to the earth terminal inside of the driver. -
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Trial Run (JOG run) a V9|OCity Control Mode  [connection and Setup of Torgue Control Mode]

Inspection Before Trial Run

(1) Wiring inspection Display LED
* Miswiring” =
(Especially power input/motor output)”
* Short/Earth™
* Loose connection™

Power
supply
(2) Check of power/voltagel | [

* Rated voltage™

- [

0
0
o
(3) Fixing of the motorQ
* Unstable fixing™ k
(4) Separation from 0O ol

mechanical systemUJ
(5) Release of the brake

CN X6
[

Trial Run by Connecting the Connector, CN X5

1) Connect the CN X5.

2) Enter the power (DC12-24V) to control signal (COM+, COM-)

3) Enter the power to the driver.

4) Confirm the default values of parameters.

5) Set a lower value to Pr56 (4th speed of speed setup).

6) Energize the motor by connecting the Servo-ON input (SRV-ON, CN X5, Pin-29) and COM- (Pin-41 of
CN X5) to turn to Servo-ON status.

7) Confirm that the motor runs as per the setup of Pr56 by applying DC voltage (positive/negative) between
the torque command input (Pin-14 of CN X5) and GND (Pin-41 of CN X5).

8) If you want to change the torque magnitude, direction and velocity limit value against the command
voltage, set up the following parameters.
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Pr56 : 4th speed of speed setup
Pr5C : Torque command input gain
Pr5D : Torque command input reversal

Refer to P.183, "Parameter Setup-Parameters
for Velocity and Torque Control".

9) If the motor does not run correctly, refer to P.68, "Display of factor for No-motor running" of Preparation.

(Wiring Diagram |

7 CoM+ PrNo.[J TitleO Setup valuel
y 02" | Setup of control mode - 2"
|1320V— oav ’—0/0& SRV-ON 04~ | Invalidation of over-travel inhibit input’| 1"
- CoM-~ 06~ | Selection of ZEROSPD" 0
56~ | 4th speed of speed setup” lower value
5B~ | Selection of torque command” 0
14: : 5C™ | Torque command input gain” Sea;tsup~
DC- J_ I;]@ SPR/TRQR ) 5D | Torque command input reversal required
1ov T 15 GND In case of one way running

For bi-directional running ™ ;
(CW/CCW), provide a bipolar ~ UnpUt signal status)

power supply. No.O Title of signall] Monitor display[J
0" Servo-ON~ +A”
5 Speed zero clamp =
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Real-Time Auto-Gain Tuning

The driver estimates the load inertia of the ma-
chine in real time, and automatically sets up the
optimum gain responding to the result. Also the
driver automatically suppress the vibration caused
by the resonance with an adaptive filter.

Applicable Range

* Real-time auto-gain tuning is applicable to all
control modes.

Real-time auto-gain tuning may not be executed
properly under the conditions described in the
right table. In these cases, use the normal mode
auto-gain tuning (refer to P.236 of Adjustment),
or execute a manual gain tuning. (refer to P.240,
of Adjustment)

command

Action com

" o Auto-gain’  Auto-filter” Torque™ Motor™
Position/Velocity setup adjustment command current
Position/Velocity Adaptive J Current’|
control Filter 'l control
mand under

actual condition

E Resonance frequency calculation |l
Load inertia calculation
Real-time auto-gain tuning

Motor™
speed
@ Encoder

Servo driver

0

Conditions which obstruct
real-time auto-gain tuning O

Long
inertiall

O

* Load is too small or large compared to rotor inertia.”
(less than 3 times or more than 20 times)™
* Load inertia change too quickly. (10 [s] or less)

=

LoadO

» Machine stiffness is extremely low.”
» Chattering such as backlash exists.”

O

O
Actionl]
pattern

* Motor is running continuously at low speed of 100 [r/min] or lower.”

* Acceleration/deceleration is slow (2000[r/min] per 1[s] or low).

1+ Acceleration/deceleration torque is smaller than
unbalanced weighted/viscous friction torque. ™

* When speed condition of 100[r/min] or more and
acceleration/deceleration condition of 2000[r/min] per

1[s] are not maintained for 50[ms].

How to Operate
(1) Bring the motor to stall (Servo-OFF).

Insert the console connector to ~

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1- | N X6 of the driver, then turn ~ r 4
7. Defaultis 1. on the driver power.
Setup of parameter, Pr210
verpll Real-time auto-gain tuning[] Varying degree of load inertia in motionl] press (5) - 1P SPd
0" (not in use)” 3
P - PR 00
<1>4,77 - no change”™ ress o U.,U,
~ = Match to the parameter No. ~ - C
2,5 normal mode SIO\_N change to be set up with @ (Here match to Pr21.)"
3,6 rapid change
. —— Press (8)- L
» When the varying degree of load inertia is large, set up 3.
Change the setup with @@ .
(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun- Press (§).
ing) to 0 or smaller value. . Setup of parameter, Pr22(]
(451) 'Ic;urndto ﬁervo-ON toF:uznzth:/Imahc.:hlnetpf?rmally.t » Match to Pr22 with (1).- Y
(5) Gradually increase Pr22 (Machine stiffness at real-time Press@.~

auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal

noise or oscillation.

(6) Write to EEPROM when you want to save the result.

Numeral increases with @ - (default values)

and decreases with @ -
Press @.‘

Writing to EEPROM O
Press .‘

Press @."

Bars increase as the right fig. shows ~
by keep pressing @ (approx. 5sec).”

Writing starts (temporary display).”

v v
Finish Fon SHIFESEE ) Errar

Writing completes Writing error™
occurs

Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).
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[Connection and Setup of Torque Control Mode]

Parameters Which Are Automatically Set Up.

Following parameters are automatically adjusted.  Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
11" | 1st gain of velocity loop™ 30" | 2nd gain setup” 17
127 | 1st time constant of velocity loop integration™ 317 | 1st mode of control switching™ 0"
13 | 1stfilter of velocity detection™ 32" | 1st delay time of control switching ~ 30
14” | 1st time constant of torque filter” 33" | 1stlevel of control switching ~ 50~
19” | 2nd gain of velocity loop™ 34~ | 1st hysteresis of control switching™ 33"
1A” | 2nd time constant of velocity loop integration” 36 2nd mode of control switching 0
1B” | 2nd filter of speed detection™
1C” | 2nd time constant of torque filter”
20 Inertia ratio

<Notes>

* When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically
adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or
when you increase the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning), until
load inertia is identified (estimated) or adaptive filter is stabilized, however, these are not failures as long
as they disappear immediately. If they persist over 3 reciprocating operations, take the following mea-
sures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2)Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to 0,
then set up other value than 0. (Reset of inertia estimation and adaptive action)

4)Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up
notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might
have changed to extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency)
will be written to EEPROM every 30 minutes. When you turn on the power again, auto-gain tuning will be
executed using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be
invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control
while you set up Pr02 (Control mode setup) to 4 and 5, the adaptive filter frequency before mode switch-
ing will be held.

(6) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia esti-
mation will be invalidated.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

; Setupl ;
PrNo. Title rangg Function/Content
00" | Address 0to 157 | In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.
* The address is determined by the setup value of rotary switch (0 to F) of the
front panel at power-on.” & B B, & B,
* This value becomes the axis number at serial communication. ~ D @@
» The setup value of this parameter has no effect to the servo action.” g"'*;:
* You cannot change the setup of Pr00 with other means than rotary switch. I’N: SP@@
©
01~ LED initial status 0to 177 | You can select the type of data to be displayed on the front panel LED (7 segment)
* <1> at the initial status after power-on.
Setup valueJ Content
0" Positional deviation™
Power -ON <1>" | Motor rotational speed”
2" Torque output™
3 Control mode”™
NATR 4 I/O signal status™
‘ g g 57 Error factor/history™
° 6~ Software version™
O e Alarm”
Flashes (for approx. 2 sec) ~ — - —
during initialization 8 Regenerative load factor
9” Over-load factor”
Setup value of PrO1 10 Inertia ratio
117 Sum of feedback pulses™
127 Sum of command pulses”
137 External scale deviation™
14~ Sum of external scale feedback pulses ~
15~ Motor automatic recognizing function™
For details of display, refer to P.51 "Setup of 16" | Analog input value”
Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
02" Setup of ~ 0to 6™ | You can set up the control mode to be used.
* control mode <1>
Setup” ~  Control mode - **1) When you set up the combination mode of 3, 4 or
- 5, you can select either the 1st or the 2nd with
HAIE 5 tinods 2hdlode control mode switching input (C-MODE).”
0 Position - When C-MODE is open, the 1st mode will be
<1>" | Velocity” - selected.”
2" | Torque™ _ When C-MODE is shorted, the 2nd mode will be
3™17 Position™ Velocity™ selected.”
. —— >- Don't enter commands 10ms before/after switching.
4”17 Position Torque
5*1| Velocity” Torque™ C-MODE  ,pen | close I open
6 Full-closed =
1st —>|<— 2nd —>|<—1st
10ms or longer  10ms or longer
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
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[Connection and Setup of Torque Control Mode]

Standard default : < >

PrNo.

Title

Setupl
range

Function/Content

04~

Setup of ©
over-travel ~
inhibit input

Oto2”
<1>

In linear drive application, you can use this over-travel inhibiting function to inhibit the
motor to run to the direction specified by limit switches which are installed at both ends
of the axis, so that you can prevent the work load from damaging the machine due to
the over-travel. With this input, you can set up the action of over-travel inhibit input.

CW direction ~ Work  CCW direction
«— —

Limit”
switch CCWL

CWL

Driver

Servo motor s
Limit
switch

>

Setupl
valuel]

CCWL/CWLL

inputd

Action

Inputd Connection to COM-[1~

o

CCcwL”
(CN X5,Pin-9)”

Close™ Normal status while CCW-side limit switch is not activated.”]
Open” Inhibits CCW direction, permits CW direction.”

Valid”

CWL~ Close™ Normal status while CW-side limit switch is not activated.]
(CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.

<1>

Invalid™

Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be ~
invalidated.”

2

Valid

Err38 (Over-travel inhibit input protection) is triggered when either one ~
of the connection of CW or CCW inhibit input to COM— become open.

<Cautions>"

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.”

2. When both of CCWL and CWL inputs are opened while Pr04 is set to 0, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error. ~

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

06

Selection of

ZEROSPD input

Oto2”
<0>

You can set up the function of the speed zero clamp input (ZEROSPD : CN X5, Pin-26)

Function of ZEROSPD (Pin-26)

0> " ZEROSPD input is ignored and the driver judge that it Is not in
J speed zero clamp status.”
1 ZEROSPD input becomes valid. Speed command is taken as 0 by
. opening the connection to COM-.

Setup value[]

07

Selection of speed”

monitor (SP)

0to9”
<3>

You can set up the content of analog speed monitor signal output (SP : CN X5,
Pin43) and the relation between the output voltage level and the speed.

Setup value[] Signal of SP|Relation between the output voltage level and the speed
0~ - 6V /47 r/min”
17 - - 6V / 188 r/min”
2" Mo:;rezc;ty a 6V / 750 r/min”

<3>" - 6V /3000 r/min”
4” . 1.5V / 3000 r/min”
5" - 6V /47 r/min”
6" Command” 6V / 188 r/min”
7 speed 6V / 750 r/min”
8" 6V /3000 r/min”
9 1.5V / 3000 r/min
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Parameter Setu

D

Standard default : < >

PrNo. Title rSaer'gagD Function/Content
08 Selection of torque™ | 0to 127 | You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup valuell Signal of IMOJ| Relation between the output voltage level and torque or deviation pulse counts
<0>" | Torque command] 3V/rated (100%) torque™
17 - 3V / 31Pulse”
2" - 3V / 125Pulse”
- Position -
3 deviation” 3V / 500Pulse
4” - 3V / 2000Pulse”
5" - 3V / 8000Pulse”
6~ - 3V / 31Pulse”
7" . 3V / 125Pulse”
8 F;‘!Vﬁzid 3V / 500Pulse”
9” 3V / 2000Pulse”
10” ” 3V / 8000Pulse”
117 Torque™ 3V /200% torque ”
12 command 3V /400% torque
09 Selection of ~ 0to 8™ | You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> Setup valuel] Function[ Notel]
<0>" Torque in-limit output™ i
17 Zero speed detection output™ For details of
5 Alarm output of either one of Over-regeneration | function of each
2 /Over-load/Absolute battery/Fan lock/External scale™ | output of the
37 Over-regeneration alarm trigger output ~ left, refer to the
4~ Overload alarm output™ table of P168,
57 Absolute battery alarm output™ "Selection of
6" Fan lock alarm output™ TCL and ZSP
4 External scale alarm output™ outputs".
8 In-speed (Speed coincidence) output
0A Selection of ~ 0to 8™ | You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup valuel] Function[ Note[]
0" Torque in-limit output™ i
<1>" Zero speed detection output™ For details of
. Alarm output of either one of Over-regeneration | function of each
z /Over-load/Absolute battery/Fan lock/External scale™ | output of the
37 Over-regeneration alarm trigger output ~ left, refer to the
4" Overload alarm output™ table of P.168,
5" Absolute battery alarm output™ "Selection of
6~ Fan lock alarm output™ TCL and ZSP
7" External scale alarm output™ outputs”.
8 In-speed (Speed coincidence) output
0B~ Setup of © 0to 2" | You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> Setup valuel] Content
0" Use as an absolute encoder.”
<1>" Use as an incremental encoder.”
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>"
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
0:3 iasuzi;te setup of” 0<t20>5 You can set up the communication speed of RS232. Error of baud rate is +0.5%.
o Setup valuelll Baud rateld Setup valuell Baud rateld
communication 0 2400bps” 3 19200bps”
17 4800bps” 4- 38400bps”
<2> 9600bps 5 57600bps
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[Connection and Setup of Torque Control Mode]

Standard default : < >

PrNo. Title rSaer;[SgD Function/Content
OE” Baud rate setup of 0to 5" | You can set up the communication speed of RS485. Error of baud rate is +0.5%.

RS485 o <2> Setup valuel]l Baud rate” Setup valuell Baud rate”

communication 0 2400bps” 3 19200bps”

17 4800bps” 4 38400bps~

<2> 9600bps 5 57600bps
OE™ | Setup of front Oto1” | You can limit the o;:ieratlon of the front panel to the Setup valuel) Contentd
* panel lock <0> | monitor mode only. - : =
. . <0> Valid to all

You can prevent such a misoperation as unexpec- -
~ 1 Monitor mode only

ted parameter change.
<Note>[]

You can still change parameters via communication even though this setup is 1.”
To return this parameter to 0, use the console or the "PANATERM®".

Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

PrNo. Title rSa?r;tggD Unit Function/Content
11 1st gain of ~ 1t0 35007 Hz You can determine the response of the velocity loop.”
velocity loop A to C-frame:<35>¥ In order to increase the response of overall servo system by setting high
Dto F-frame<ig>* position loop gain, you need higher setup of this velocity loop gain as well.
However, too high setup may cause oscillation.”
<Caution>[J

When the inertia ratio of Pr20 is set correctly, the setup unit of Pr11
becomes (Hz).

49
12 1st time constant 1 to 10007 ms You can set up the integration time constant of velocity loop.” g %
of velocity loop Ato C-rame:<16>" Smaller the setup, faster you can dog-in deviation at stall to 0.” ER-
integration D to F-frame:<31>* The integration will be maintained by setting to "999".” % £
The integration effect will be lost by setting to "1000". ®3

13 1st filter of ~ 0to5” _ You can set up the time constant of the low pass filter (LPF) after the

speed detection, in 6 steps.”

speed detection <0>* Higher the setup, larger the time constant you can obtain so that you can
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.
14 1st time constant of |0 to 25007 0.01ms | You can set up the time constant of the 1st delay filter inserted in the
torque filter A to C-frame;<65>' torque command portion. You might expect suppression of oscillation
D to F-frame:<126> caused by distortion resonance.

197 2nd gain of velocity |1 to 35007 Hz" Position loop, velocity loop, speed detection filter and torque command

loop ~ Ao C-frame:<35>" - filter have their 2 pairs of gain or time constant (1st and 2nd).”
- - Do F-frame:<18>* - For details of switching the 1st and the 2nd gain or the time constant, refer
1A” 2nd time constant of 1t0 10007 ms™ | to P.226, "Adjustment".”
- velocity loop integration™ | <1000>*" b The function and the content of each parameter is as same as that of the
1B~ 2nd filter of velocity | 0to 5™ = 1st gain and time constant.
3 detection” <0>*" -
1C 2nd time constant |0 to 25007 0.01ms
of torque filter A to C-frame:<65>"
D fo F-frame:<126>
1D 1st notch 100 to 1500 Hz You can set up the frequency of the 1st resonance suppressing notch filter.”
frequency <1500> The notch filter function will be invalidated by setting up this parameter to

"1500".

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

Setupd

PrNo. Title range Unit Function/Content
1E 1st notch width 0to4” = You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.”
selection <2> Higher the setup, larger the notch width you can obtain.”

Use with default setup in normal operation.

Parameters for Auto-Gain Tuning

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

20

Inertia ratio

0 to 100007

<250>*

%

You can set up the ratio of the load inertia against the rotor (of the motor) inertia.”

- Pr20=(load inertia/rotor inertia) X 100 [%]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.”

The inertia ratio will be estimated at all time while the real-time auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.”
<Caution>"

If the inertia ratio is correctly set, the setup unit of Pr11 and Pr19
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21

Setup of real-time
auto-gain tuning

Oto 7"
<1>

You can set up the action mode of the real-time auto-gain tuning.”

With higher setup such as 3, the driver respond quickly to the change of
the inertia during operation, however it might cause an unstable operation.
Use 1for normal operation.

Real-timed Varying degree of O
auto-gain tuningd load inertia in motionO
0" Invalid” =
<1>,4,7° " Little change™
2,5 Normal mode Gradual change”
3,6 Rapid change

Setup_valuel

22

Selection of
machine stiffness
at real-time ©
auto-gain tuning

0to 15~
Ato C-frame:
<4>"
D to F-frame:
<1>

You can set up the machine stiffness in 16 steps while the real-time auto-
gain tuning is valid.”

low «—machine stiffness— high”

low— servogain —high”
0, 1------ T 14,15 |

response  — high

[ Pr22 |

<Caution>"

When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.
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[Connection and Setup of Torque Control Mode]

Standard default : < >

PrNo. Title rSaergsgD Unit Function/Content
25 Setup of an action Oto7” = You can set up the action pattern at the normal mode auto-gain tuning. ~
at normal mode <0> Setup valuelMumber of revolutionJ Rotational direction
auto-gain tuning <0>" ~ CCW — CW~
L 2 [revolution]” CW — CCW"
27 . CCW — CCWwW-~
3 . CW— CW~
4” . CCW — CW~
> 1 [revolution] CW — CCW-
6" CCW — CCW-~
7 CW — CW

e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.

28 2nd notch 100 to 1500 Hz You can set up the 2nd notch width of the resonance suppressing filter in
frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".
29 Selection of ~ 0to4” = You can set up the notch width of 2nd resonance suppressing filter in 5
2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain. -
Use with default setup in normal operation.
2A Selection of ~ 0to 99” = You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.

Standard default : < >

Q
: SetupD - : 2
PrNo. Title rangg Unit Function/Content 2
30 Setup of 2nd gain Oto1” = You can select the PI/P action switching of the velocity control or 1st/2nd gain switching. | EfES
]
<1> Setup value Gain selection/switching gE
0~ 1st gain (PI/P switching enabled) *1~ =
<1>* 1st/2nd gain switching enabled *2

*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN inputd Action of velocity loopO
Open with COM-~ Pl action”
Connect to COM-—" P action

*2 For switching condition of the 1st and the 2nd, refer to P.243, "Gain
Switching Function" of Adjustment.

31 1st mode of ~ 0to 10™ = You can select the switching condition of 1st gain and 2nd gain while Pr30
control switching <0>* is setto 1.
Setup value™ Gain switching condition
<0>*,4t0 107 Fixed to the 1st gain.”
17 Fixed to the 2nd gain.”

27 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)”
*2 | 2nd gain selection when the toque command variation is larger than the setups of ~
Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching).

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.”

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.

3

<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : <>

PrNo.

Title

Setup
range

Unit

Function/Content

32

1st delay time of
control switching

0 to 10000
<30>*

X 166us

You can set up the delay time when returning from the 2nd to the 1st gain,
while Pr31 is set to 3.

33

1st level of ~
control switching

0 to 20000
<50>*

You can set up the switching (judging) level of the 1st and the 2nd gains,
while Pr31 is setto 3.”
Unit varies depending on the setup of Pr31 (1st mode of control switching)

34

1st hysteresis ~
of control switching

0 to 20000
<33>*

You can set up hysteresis width to be

implemented above/below the ]
judging level which is set up with Pr33 yad -
Pr33. Unit varies depending on the T\ﬂ
setup of Pr31 (1st control switching 0 ' '
mode). Definitions of Pr32 (Delay), : —

Pr33 (Level) and Pr34 (Hysteresis) ' Pra2
are explained in the fig. below.O '
<Caution>0

The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).

 1st gain

1st gain i2nd gain!

35

Switching time of
position gain

0 to 10000
<20>*

(setup
value +1)]
X 166us

You can setup the
step-by-step switching
time to the position
loop gain only at gain
switching while the 1st
and the 2nd gain
switching is valid.”

0

<Caution>0

The switching time is only valid when switching from small position gain to
large position gain.

166 166us

e.g.
g) 166 166)

Kp1(Pr10) —

Pr3s=[0H_|

Kp1(Pr10)>Kp2(Pr18)
— [0] bold line

2
[3] thin line

Kp2(Pr18) —

1st gain 2nd gain 1st gain

37

2nd delay time of
control switching

0 to 10000
<0>

X 166us

You can set up the delay time when returning from 2nd to 1st gain, while
Pr36 is set to 3 to 5.

38

2nd level of control
switching

0 to 200007

<0>

You can set up the switching (judging) level of the 1st and the 2nd gains,
while Pr36 is set to 3 to 5~

Unit varies depending on the setup of Pr36 (2nd mode of control
switching).

39

2nd hysteresis of
control switching

0 to 20000

<0>

You can set up the hysteresis width
to be implemented above/below the
judging level which is set up with
Pr38." .
Unit varies depending on the setup '
of Pr36 (2nd mode of control O ;
switching).Definition of Pr37 (Delay),
Pr38 (Level) and Pr39 (Hysteresis)

are explained in the fig. below.”
<Caution> -

Setup of Pr38 (Level) and Pr39 (Hysteresis) are valid as absolute value
(positive/negative).

AN

Pr3s /.

\?\‘ Pr39

1stgain :2nd gain! . 1stgain

) ' Pr37

3D

JOG speed setup

0 to 500”
<300>

r/min

You can setup the JOG speed.”
Refer to P.75, "Trial Run"of Preparation.
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[Connection and Setup of Torque Control Mode]

Parameters for Position Control

Standard default : <>

PrNo. Title rSaerEagD Function/Content
44~ Numerator of pulse |1 to 32767[ You can set up the pulse counts to be fed out from the pulse output (X5 0A+ : Pin-
* output division” <2500>~ | 21, 0A-: Pin-22, 0B+ : Pin-48, OB- : Pin-49).”

~ ~ * Pr45=<0> (Default)O

- - ™ You can set up the output pulse counts per one motor revolution for each OA
and OB with the Pr44 setup. Therefore the pulse output resolution after
quadruple can be obtained from the formula below.”

- - The pulse output resolution per one revolution ~
= Pr44 (Numerator of pulse output division) X4

e Pra5=0 :0
The pulse output resolution per one revolution can be divided by any ration
according to the formula below.”

~ )  Pr44 (Numerator of pulse output division)* )
- - Pulse output resolution per one revolution - —— X Encoder resolution
Pr45 (Denominator of pulse output division)

- ~ <Cautions>[]

- ~ » The encoder resolution is 131072 [P/r] for the 17-bit absolute encoder, and

- - 10000 [P/r] for the 5-wire 2500P/r incremental encoder.”

* The pulse output resolution per one revolution cannot be greater than the
encoder resolution.”

45~ Denominator of 0 to 32767

* ~
p.UI_S? output <0> (In the above setup, the pulse output resolution equals to the encoder resolution.)”
division » Z-phase is fed out once per one revolution of the motor.”
When the pulse output resolution obtained from the above formula is multiple of 4,
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to
output with the encoder resolution, and becomes narrower than A-phase, hence o
does not synchronize with A-phase. '3
P44  Prad , S 5
when encoder resolution x Pra5 is multiple of 4 | | when encoder resolution x Pra5 is not multiple of 4 285
]
=a
A L || A T -
B LT B LT
z z I
Synchronized Not-synchronized
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

PrNo. Title rsffr%gm Function/Content
46~ Reversal of pulse 0to 3" | You can set up the B-phase logic and the output source of the pulse output (X5 OB+
* output logic <0> : Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation
between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.
at motor CCW rotation at motor CW rotation
SetupO | A-phasel
value” (OA)TO
. |B-phase(OB)
<0>
0 ~’ 2 non_reversal" J I_, I_, I_, \_,_L
B-phase(OB) _I ,_I ,_I ,_I
1.3 reversal ,_\—,_
Pra60 B-phase logicO Output sourcel]
<0>" Non-reversal” Encoder position”
17 Reversal” Encoder position™
2 "1 Non-reversal™ External scale position™
3 "1 Reversal External scale position
*1 The output source of Pr46=2, 3 is valid only at full-closed control.
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net

182



[Connection and Setup of Torque Control Mode]

Parameters for Velocity and Torque Control

Standard default : < >

; Setupl] ; ;
PrNo. Title Fange | Unit Function/Content
50 Input gain of ~ 10 to 2000] (r/min)/V | You can set up the relation between the voltage applied to the speed
speed command <500> command input (SPR : CN X5, Pin-14) and the motor speed.

* You can set up a "slope" of the relation
between the command input voltage [cow]
and the motor speed, with Pr50. ~ Speed (r/min)

* Default is set to Pr50=500 [r/min],” 3000 N
hence input of 6V becomes 3000r/min.” g0 o~

<Cautions>0 ex-factory

1. Do not apply more than +10V to the ‘102‘6‘ . ’;’[’(50
speed command input (SPR). ~ Command input™

2. When you compose a position loop voltage (V)
outside of the driver while you use the / _'__3000
driver in velocity control mode, the

setup of Pr50 gives larger variance to
the overall servo system.”
Pay an extra attention to oscillation caused by larger setup of Pr50.

52 Speed command [-2047to] 0.3mV |  You can make an offset adjustment of analog speed command (SPR :
offset 2047 CN X5, Pin-14) with this parameter.”
<0> * The offset volume is 0.3mV per setup value of "1".”
» There are 2 offset methods, (1) Manual adjustment and (2) Automatic
adjustment.

1) Manual adjustment”
* When you make an offset adjustment with the driver alone,”
Enter 0 V exactly to the speed command input (SPR/TRQR), (or
connect to the signal ground), then set this parameter up so that
the motor may not turn.”
* when you compose a position loop with the host,
* Set this parameter up so that the deviation pulse may be reduced”
to 0 at the Servo-Lock status. ~
2) Automatic adjustment
« For the details of operation method at automatic offset adjustment
mode, refer to P.73, "Auxiliary Function Mode" of Preparation.”
 Result after the execution of the automatic offset function will be
reflected in this parameter, Pr52.

e
=]
S 3
X D
= O
D =
(=)
o
03
S
= S
OQ
— o
=&
o
D_—g
D
2,

56 4th speed of © —20000 to[ r/min You can set up the speed limit value in unit of [r/min].”
speed setup 20000~ <Caution>0
<0> The absolute value of the parameter setup is limited by Pr73 (Set up of

over-speed level).

57 Setup of speed 0to 64007 10ps | You can set up the time constant of the primary delay filter to the analog

command filter <0> speed command/analog torque command/analog velocity control (SPR :
CN X5, Pin-14)
5B Selection of ~ Oto1” = You can select the input of the torque command and the speed limit.
torque command <0> Pr5B0 Torque command Velocity limit0
<0>" SPR/TRQR/SPL” Pr56~
1 CCWTL/TRQR SPR/TRQR/SPL
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Parameter Setup

Standard default : < >

; Setupl] ; ;
PrNo. Title rangg Unit Function/Content
5C Input gain of” 10to 1007 0.1V/" | You can set the relation between the voltage applied to the torque

torque command <30> 100% | command input (SPR/TRQR : CN X5, Pin-14 or CCWTL/TRQR : CN X5,
Pin-16) and the motor output torque.

» Unit of the setup value is [0.1V/100%] o
and set up input voltage necessary to pefault  Rated” 5q,
produce the rated torque.” orque

« Default setup of 30 represents” ovs 64 ST

3V/100%. 2 4 6 810V

Z-lt100 command”
< input™
200 voltage (V)

300[%]

5D Input reversal of Oto1” = You can reverse the polarity of the torque command input (SPR/TRQR :
torque command <0> CN X5, Pin-14 or CCWTL/TRQR : CN X5, Pin-16)

Setup valuelJ Direction of motor output torqueld
<0>" CCW direction (viewed from motor shaft) with (+) command”
1 CW direction (viewed from motor shaft) with (+) command

5E 1st torque limit ~ 0 to 5007 % You can limit the max torque for both CCW and CW direction with Pr5E.”
setup <500>" Pr03 setup and Pr5F are ignored.

2 This torque limit function limits the max. motor torque with the
parameter setup.”

In normal operation, this driver permits approx. 3 times larger torque
than the rated torque instantaneously. If this 3 times bigger torque
causes any trouble to the load (machine) strength, you can use this

function to limit the max. torque.
q torque [%)]

+ Setup value is to be given in 300(Max.);
% against the rated torque.” when Pr6E=150 2001

+ Right fig. shows example of 1007
150% setup with Pr03=1." . (Rated)

4 speed
100  (Rating) (Max.)
1200

r300

* Pr5E limits the max. torque for
both CCW and CW directions.

<Caution>[

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Notes>
* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver

and the motor.
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[Connection and Setup of Torque Control Mode]

Parameters for Sequence

Standard default : < >

PrNo. Title rsa?rﬁlégm Unit Function/Content

61 Zero-speed 10to”~ r/min You can set up the timing to feed out the zero-speed detection output signal
20000" (ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [r/min].”
<50> The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.”

In-speed (Speed coincidence) signal (V-COIN) will be fed out when the
difference between the speed
command and the motor speed falls speed
below the setup of this parameter,
Pré1.

» The setup of P61 is valid for both / (P61 510)r/min
CCW and CW direction regardless SRR 0

of the motor rotating direction. ~ '
* There is hysteresis of 10 [r/min]. ZSP_| ON I

(Pr61+10)r/min
—>

62 At-speed ~ 10to~ r/min You can set up the timing to feed out the At-speed signal (COIN+ : CN
(Speed arrival) 20000~ X5, Pin-39, COIN- : CN X5, Pin-38)"

<50> At-speed (Speed arrival) (COIN) will be fed out when the motor speed
exceeds the setup speed of this parameter, Pr62

» The setup of P62 is valid for both speed
CCW and CW direction regardless ~ (Pr62+10)/min___| _
of the motor rotational direction. ~

* There is hysteresis of 10 [r/min].

(Pr62-10)r/min
-—

AT-SPEED I OFF | ON

65 LV trip selection at Oto1” = You can select whether or not to activate Err13 (Main power under-
main power OFF <1> voltage protection) function while the main power shutoff continues for the
setup of PréD (Main power-OFF detection time).

e
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Setup value] Action of main power low voltage protectiond
- When the main power is shut off during Servo-ON, Err13 will
0" not be triggered and the driver turns to Servo-OFF. The driver
- returns to Servo-ON again after the main power resumption.”
When the main power is shut off during Servo-ON, the driver
will trip due to Err13 (Main power low voltage protection).

<1>

<Caution>[

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Err13 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.
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Parameter Setu

D

Standard default : < >

PrNo. Title rsfglégm Unit Function/Content
66~ Sequence at ~ Oto 2 _ You can set up the running condition during deceleration or after stalling,
* over-travel inhibit <0> while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid
Setup value| During decelerationlll  After stallingd [Deviation counter content[l
<0”>~ Dynami.c bNrake~ Torqug c.ornmalnd=.0" Hold”
- action towards inhibited direction .
1 Torque command=0~"| Torque command=0~ Hold”
. towards inhibited direction]towards inhibited direction
2 Emergency stop Torque command=0"| Clears before/”
towards inhibited direction| after deceleration
<Caution>0
In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).
67 Sequence at main 0to 9" = When Pr65 (LV trip selection at main power OFF) is 0, you can set up,”
power OFF <0> 1) the action during deceleration and after stalling™
2) the clearing of deviation counter content”
after the main power is shut off.
SetupO 0 Action O Deviation counter(l]
valuel |During decelerationl] After stalling] contentl
<0>" DB~ DB~ Clear”
17 Free-run™ DB~ Clear”
27 DB~ Free-run™ Clear”
37 Free-run™ Free-run” Clear”
4- DB~ DB~ Hold”
57 Free-run™ DB~ Hold”
6" DB~ Free-run” Hold”
7 Free-run™ Free-run” Hold”
8" Emergency stop” DB~ Clear”
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)”
<Caution>0
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm Oto 3 _ You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup - Action - Deviation counter(l]
valued |[During decelerationlll ~After stallingd contentl]
<0>" DB~ DB~ Hold™
17 Free-run™ DB~ Hold”
27 DB~ Free-run” Hold”
3 Free-run Free-run Hold
(DB: Dynamic Brake action)”
<Caution>0
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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[Connection and Setup of Torque Control Mode]

Standard default : < >

Setup

PrNo. Title range Unit Function/Content
69 Sequence at” Oto 9" = You can set up,”
Servo-Off <0> 1) the action during deceleration and after stalling”
2) the clearing of deviation counter content,”
after turning to Servo-OFF (SRV-ON signal : CN X5, Pin-29 is turned from
ON to OFF)~
The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)”
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall" of Preparation as well.
6A Setup of ~ 0to 1007 2ms You can set up the time from when the brake release signal (BRK-OFF :
mechanical brake <0> CN X5, Pin-10 and 11) turns off to when the motor is de-energized
action at stalling (Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.
« Set up to prevent a micro-travel/ SRvV-ON ON OFF
drop of the motor (work) due to the '
action delay time (tb) of the brake™  BRK-OFF e hold
* | After setting up Préa z tb |, ~ PN
then compose the sequence so as actualbrake I hold
the driver turns to Servo-OFF after o T T _
the brake is actually activated. ?r?et%izaﬁon energized: |2r?gfgized
|2l
Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.
6B Setup of © 0to 100" 2ms You can set up time from when detecting the off of Servo-ON input signal
mechanical brake <0> (SRV-ON : CN X5, Pin-29) is to when external brake release signal
action at running (BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to
servo off during the motor in motion.
» Set up to prevent the brake SRV-ON ON OFF
deterioration due to the motor
running.” BRK-OFF M
* At Servo-OFF during the motor is 5 i
running, tb of the right fig. will be  aow@  energized[ 1 mon-
a shorter one of either Pr6B : 1 energized
setup time, or time lapse till the motor™ _\;f r/min
motor speed falls below 30r/min. energization N
: t

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in

motion" of Preparation as well.
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Parameter Setu

Standard default : < >

PrNo.

Title

Setup]
range

Unit

Function/Content

6C”

Selection of ~
external ~
regenerative ~
resistor

Oto 3"

for”

A, B-frame]

<3>"
for”

C to F-frame

<0>

With this parameter, you can select either to use the built-in regenerative
resistor of the driver, or to separate this built-in regenerative resistor and
externally install the regenerative resistor (between RB1 and RB2 of
Connector CN X2 in case of A to D-frame, between P and B2 of terminal
block in case of E, F-frame).

egeneratiye resistor[]
Setup value[Reaeneratiye re

<0>" -
(C, D, E and" Built-in resistor”
F-frame)” -

Regenerative processing andlJ
regenerative resistor overload

Regenerative procesging circuit will be
activated and regenerative resistor overload
protection will be triggered according to the
built-in resistor (approx. 1% duty).”

~ The driver trips due to regenerative overload
- . | protection (Err18), when regenerative
1 External resistor | processing circuit is activated and its active
- ratio exceeds 10%, ~

Regenerative processing circuit is activated,
27 External resistor Tbut no regenerative over-load protection is
triggered.”

-~ Both regenerative processing circuit and
regenerative protection are not activated, and
built-in capacitor handles all regenerative
power.

<3>

(A, B-frame) No resistor

<Remarks>0

Install an external protection such as thermal fuse when you use the
external regenerative resistor. ~

Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
over-load protection.”

<Caution> 0

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.”

External regenerative resistor gets very hot, and might cause burning.

6D

Detection time of
main power off

35 to 10007

<35>

2ms

You can set up the time to detect the shutoff while the main power is kept
shut off continuously.”
The main power off detection is invalid when you set up this to 1000.

6E

Torque setup at
emergency stop

0 to 500
<0>

%

You can set up the torque limit in case of emergency stop as below.”

* During deceleration of over-travel inhibit with the setup 2 of Pr66
(Sequence at over-travel inhibit input) ~

* During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off) ~

* During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-
OFF)~

Normal torque limit is used by setting this to 0.

71

Setup of analog ~

input excess

0 to 100~

<0>

0.1v

* You can set up the excess detection judgment level of analog velocity
command (SPR : CN X5, Pin-14) with voltage after offset correction.”

» Err39 (Analog input excess protective function ) becomes invalid when
you set up this to 0.

72

Setup of ©
over-load level

0 to 500
<0>

%

* You can set up the over-load level. The overload level becomes 115 [%]
by setting up thisto 0.~

* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-load level. ~

* The setup value of this parameter is limited by 115[%)] of the motor rating.

73

Setup of ©
over-speed level

0 to 20000
<0>

r/min

* You can set up the over-speed level. The over-speed level becomes 1.2
times of the motor max. speed by setting up this to 0.”

* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-speed level. ~

* The setup value of this parameter is limited by 1.2 times of the motor
max. speed.”

<Caution> [

The detection error against the setup value is £3 [r/min] in case of the 7-wirg

absolute encoder, and +36 [r/min] in case of the 5-wire incremental encoder.

<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.
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[Full-Closed Control Mode]
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Outline of Full-Closed Control

What Is Full-Closed Control ?

In this full-closed control, you can make a position control by using a linear scale mounted externally which
detects the machine position directly and feeds it back.. With this control, you can control without being
affected by the positional variation due to the ball screw error or temperature and you can expect to achieve
a very high precision positioning in sub-micron order.

nNnn

Speed detecti
(Speed detection) g —

e - ——7v
5 Position i )
5 command
£ |— 1
o
o Position detection

-— 7
L} Linear scale

We recommend the linear scale division ratio of 210 = Linear scale division ratio = 20

| Cautions on Full-Closed Control |

(1) Enter the command pulses making the external scale as a reference.

If the command pulses do not match to the external scale pulses, use the command division/multipli-
cation function (Pr48-4B) and setup so that the command pulses after division/multiplication is based
on the external scale reference.

(2) A4-series supports the linear scale of a communication type. Execute the initial setup of parameters
per the following procedures, then write into EEPROM and turn on the power again before using this
function.

<How to make an initial setup of parameters related to linear scale >
1) Turn on the power after checking the wiring.

2) Check the values (initial) feedback pulse sum and external scale feedback pulse sum with the front

panel or with the setup support software, PANATERM

3) Move the work and check the travel from the initial values of the above 2).

4) If the travel of the feedback sum and the external scale feedback pulse sum are reversed in positive

and negative, set up the reversal of external scale direction (Pr7C) to 1.

5) Set up the external scale division ratio (Pr78-7A) using the formula below,

Total variation of external scale feedback pulse sum

Total variation of feedback pulse sum
_ Pr7gx 2P
Pr7A

* If the design value of the external scale division ratio is obtained, set up this value.

6) Set up appropriate value of hybrid deviation excess (Pr7B) in 16 pulse unit of the external scale

resolution, in order to avoid the damage to the machine.

* Ad-series driver calculates the difference between the encoder position and the linear scale posi-
tion as hybrid deviation, and is used to prevent the machine runaway or damage in case of the
linear scale breakdown or when the motor and the load is disconnected.

If the hybrid deviation excess range is too wide, detection of the breakdown or the disconnection
will be delayed and error detection effect will be lost. If this is too narrow, it may detect the normal
distortion between the motor and the machine under normal operation as an error.

* When the external scale division ration is not correct, hybrid deviation excess error (Err25) may
occur especially when the work travels long distance, even though the linear scale and the motor
position matches.

In this case, widen the hybrid deviation excess range by matching the external scale division ratio
to the closest value.

External scale division ratio =
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Control Block Diagram at
Full-Closed Control Mode

[Connection and Setup of Full-closed Control]
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Wiring Example to the Connector, CN X5

(Wiring example of full-closed control mode |
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[Connection and Setup of Full-closed Control]

Interface Circuit

[Input Circuit)

Connection to sequence input signals

current for photo-couplers.

» Connect to contacts of switches and relays, or open collector output transistors.”
* When you use contact inputs, use the switches and relays for micro current to avoid contact failure.”
» Make the lower limit voltage of the power supply (12 to 24V) as 11.4V or more in order to secure the primary”

12 to 24V ; fCOMJri o |
1 r -

— SRV-ON etc. |

Relay [ J

Connection to sequence input signals (Pulse train interface)

(1) Line driver I/F (Input pulse frequency : max. 500kpps)”
* This signal transmission method has better noise immunity. ~
- We recommend this to secure the signal transmission.”

(2)Open collector I/F (Input pulse frequency : max. 200kpps)”
* Current regulating resistor R corresponding to Vbc is”

required in this case.”
» Connect the specified resister as below.

\Yslel) Specifications” .
12v° 1kQ1/2W~ % = 10mA
24V 2kQ1/2W

(3)Open collector I/F (Input pulse frequency : max. 200kpps)”
» Connecting diagram when a current regulating resistor is not ~
used with 24V power supply.

Max.input voltage : DC24V, ~

@t represents twisted pair. Rated current - 10mA

 The method which uses an external control signal power supply (Voc)”

1210 24V 7 -[COM+4.7kQ" |
T oY
$SRV—ON etc. |
Lo |
(1)
(2)
ON/OFF
ON/OFF
(3)
ON/OFF —
v ol sionz |
220Q" SIGN

ONJ/OFF L Y_T1 3
—<_ T Vbc GND

Connection to sequence input signalsC
(Pulse train interface exclusive to line driver)

Line driver I/F (Input pulse frequency : max. 2Mpps)~
* This signal transmission method has better noise immunity. ~
We recommend this to secure the signal transmission ~
when line driver I/F is used.
:@: represents twisted pair.

H/L

SIGN

ivalent

H/L

SIGN

PULS™

PULS™

Analog command input

» The analog command input goes through 3 routes,
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).”

» Max. permissible input voltage to each input is £10V. ~
For input impedance of each input, refer to the right Fig. ~

* When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2kQ2, B-characteristics, 1/2W or larger, R
with 2009, 1/2W or larger.”

* A/D converter resolution of each command input is as follows.”
(1)ADC1 : 16 bit (SPR/TRQR), (including 1bit for sign), +10V~
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 — 3.3V

1

+3.3V

+12v [
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Wiring to the Connector, CN X5

(Output Circuit

Sequence output circuit

» The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.”

* There exists collector to emitter voltage, Vce (SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.”

* There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to — side of the control pow-
er supply (COM-).”

* If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

Install toward the direction as

the fig. shows without fail.
' [ |
L -
i LALM+ etc.

12-24V —

Vbc |

ALM- etc. ﬁ #Z

i
L ZSP, TLC,

I

41,COM-"

hﬁ#

S ]

Vbe[V] - 2.5[V] ~

R [kQ] = o

Max. rating 30V,”
50mA

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

 Feeds out the divided encoder outputs (A, B and Z-phase) in
differential through each line driver.”

At the host side, receive these in line receiver. Install a termi-
nal resistor (approx. 330Q) between line receiver inputs with-
out fail. ~

AM26LS32 or equivalent

| AM26LS3T or |

equivalent
21

* These outputs are not insulated.

Z@: represents twisted pair.

| .
<)L e,
< _SEE ]
R

| |

GND _J25 |
i L. |

Connect signal ground of the host
and the driver without fail.

Open collector output

* Feeds out the Z-phase signal among the encoder signals in
open collector. This output is not insulated.”

* Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

r-— 1

High speed ~ /

Max. rating 30V, |

50mA

(1) Speed monitor output (SP)~

(2) Torque monitor output (IM) ~

photo-coupler ™ I J
:@: represents twisted pair_ (TLP554 by Toshiba or equivalent)' - — - — - — - — -
Analog monitor output [ = === .
______ | - |
* There are two outputs, the speed monitor signal output (SP) | Measuring“l 43TSP Tko <] |
and the torque monitor signal output (IM)” | instrument": , .
« Output signal width is +10V.” roooor | |
. . . . I external” | ! 1kQ" '
 The output impedance is 1kQ. Pay an attention to the input U ircuit ! 42¢ M <] |
impedance of the measuring instrument or the external circuit | '----~- ' !
- 17| GND |
to be connected. : !
<Resolution>[] [ ]

With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.”

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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[Connection and Setup of Full-closed Control]

Input Signal and Pin No. of the Connector, CN X5

(Input Signals (common) and Their Functions |

Title of signal

Pin No.

Symbol

Function

I/F circuit

Power supply for O
control signal (+)

7

COM+

» Connect + of the external DC power supply (12 to 24V).”
 Use the power supply voltage of 12V + 5% — 24V + 5%

-U

Power supply for O
control signal (-)

41

COM-0

» Connect — of the external DC power supply (12 to 24V).”
» The power capacity varies depending on a composition of 1/O circuit. 0.5A
or more is recommended.

CW over-travel [
inhibit input

CWL

* Use this input to inhibit a CW over-travel (CWL).”

» Connect this so as to make the connection to COM- open when the
moving portion of the machine over-travels the movable range toward CW.”

* CWL input will be invalidated when you set up Pr04 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".”

* You can select the action when the CWL input is validated with the setup
of up Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)

CCW over-travel O
inhibit input

CCWL

* Use this input to inhibit a CCW over-travel (CCWL).”

 Connect this so as to make the connection to COM— open when the moving
portion of the machine over-travels the movable range toward CCW.”

* CWL input will be invalidated when you set up Pr04 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".”

* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)

P.193

damping control
switching input

VS-SEL

» Function varies depending on the control mode.

» Becomes to a speed-zero clamp input (ZEROSPD).
Pro6[Connection to COM-[1 Contentld

0" = ZEROSPD input is invalid.”
open” Speed command is 0~
close™ Normal action™
open” Speed command is to CCW~
close Speed command is to CW.
¢ In case Pr06 is 2 at torque control, ZERPSPD is invalid.”

Velocity/(]
Torque O

control

» Becomes to an input of damping control switching (VS-SEL).”

Position/O] « While Pr24 (Damping filter switching selection) is 1, the
Full-closedl 1st damping filter (Pr2B, Pr2C) will be validated when you
open this input, and the 2nd damping filter (Pr2D, Pr2E)

control will be validated when you connect this input to COM-.

P.193

Gain switching O
input O

orQd

Torque limit
switching input

GAINO

TL-SEL

* Function varies depending on the setups of Pr30 (2nd gain setup) and
Pr03 (Selection of torque limit).

Pr03L]l Pr30L]Connection to COM-[J
open”

close™

Content”
Velocity loop : PI (Proportion/Integration) action”
Velocity loop : P (Proportion) action™
wheh the setups of Pr31 and Pr36 are 2
open” 1st gain selection (Pr10,11,12,13 and 14)”
close 2nd gain selection (Pr18,19,1A,1B and 1C)
. when the setups of Pr31 and Pr36 are other than 2
invalid”
~ |+ Input of torque limit switching (TL-SEL)"
* Pr5E (Setup of 1st torque limit) will be validated when you

open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM—.

0

* For details of 2nd gain switching function, refer to P.243 "Gain Switching
Function" of Adjustment.
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Wiring to the Connector, CN X5

I/F circuit

P.193

Title of signal |PinNo| Symbol Function

* Function varies depending on the control mode.

* You can switch the numerator of electronic gear.”
* By connecting to COM—, you can switch the numerator of
electronic gear from Pr48 (1st numerator of electronic
Full-closed [J gear) to Pr49 (2nd numerator of electronic gear)”
controld |+ For the selection of command division/multiplication, refer

0O to the table of next page, "Numerator selection of

0 command scaling"”

O * Input of internal speed selection 3 (INTSPD3)
Velocity |+ You can make up to 8-speed setups combining INH/
controld | INTSPD1 and CL/INTSPD2 inputs. For details of setup,

0 refer to the table of P.131, "Selection of Internal Speed".”

* This input is invalid.

Electronic gear 0 | 28
(division/O
multiplication) O E

switching input Position/O

DIV

Torque control

<Caution>0
Do not enter the command pulse 10ms before/after switching.

* Turns to Servo-ON status by connecting this input to COM-."

* Turns to Servo-OFF status by opening connection to COM-, and current
to the motor will be shut off. ~

* You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).”

<Caution>"

1.Servo-ON input becomes valid approx. 2 sec after power-on.”
(see P.42, "Timing Chart" of Preparation.)”

2.Never run/stop the motor with Servo-ON/OFF.”

3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.

Servo-ON input 29 SRV-ON

P.193

Deviation 30 CL * Function varies depending on the control mode.
_counter clear U  Input (CL) which clears the positional deviation counter
input O and full-closed deviation counter.”
0 * You can clear the counter of positional deviation and ~
0 full-closed deviation by connecting this to COM-."
0 * You can select the clearing mode with Pr4E (Counter clear
input mode).
Pr4El] Contentl

- Clears the counter of positional devia-

0" tion and full-closed deviation while CL is
connected to COM-."
Clears the counter of positional deviation
and full-closed deviation only once by
connecting CL to COM- from open status.”
2 CLis invalid

0
Position/O
Full-closedl]l
control]
|:| ~
0 1~
. [Default]
0
0

0 * Input of selection 2 of internal command speed (INTSPD2)”
* You can make up to 8-speed setups combining INH/

Velocity 0| \NTSPD1 and CL/NTSPD3 inputs. For details of setup,

controlJ
0

refer to the table in P.131, "Selection of Internal Speed" of
Velocity Control Mode.”

Torque Eontrol

* This input is invalid.

* You can release the alarm status by connecting this to COM- for more
than 120ms.”

» The deviation counter will be cleared at alarm clear.”

* There are some alarms which cannot be released with this input.”
For details, refer to P.252, "Protective Function " of When in Trouble.

Alarm clear input | 31 A-CLR

P.193
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[Connection and Setup of Full-closed Control]

Title of signal |PinNo| Symbol Function I/F circuit
Inhibition input 33 INH « Function varies depending on the control mode.
of command O * Inhibition input of command pulse input (INH)™ P.193

pulse input 0 » Ignores the position command pulse by opening the

- connection to COM-"
Position/Ol« You can invalidate this input with Pr43 (Invalidation of

Full closed[[] command pulse inhibition input)

control Pr430 Content™
0" INH is valid.”
1(Default) INH is valid.
0 * Selection 1 input of internal command speed (INTSPD1)”
Velocity *You can make up to 8-speed setups combining
INH/INTSPD2 and CL/INTSPD3 inputs. For details of the
controll | setup, refer to the table of P.131, ~
O "Selection of Internal Speed" of Velocity Control Mode.”

Torque control

* This input is invalid.

* Numerator selection of electronic gear

CN X5 Pin-280 Setup of electronic gear
DIV P g
O 1st numerator of electronic gear (Pr48) x 2 Multiplier of command scaling (Pr4A)
- Denominator of electronic gear (Pr4B)
Opend or
0 Encoder resolution*®
- * Automatic setup by ~
0 Command pulse counts per single turn (Pr4B) s;ﬁ@i;f;&g%%
E 2nd numerator of electronic gear (Pr49) x 2 Multiplier of command scaling (Pr4A)
Denominator of electronic gear (Pr4B)
Short or
Encoder resolution*®
- * Automatic setup by ~
Command pulse counts per single turn (Pr4B) se“tt?nrgau',fé‘;gpto{,
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Wiring to the Connector, CN

(Input Signals (Pulse Train) and Their Functions |

X5

You can select appropriate interface out of two kinds, depending on the command pulse specifications.

e Pulse train interface exclusive for line driver

Title of signal |PinNo| Symbol Function I/F circuit
Command pulse | 440 PULSH10O |+ Input terminal for position command pulse. You can select by setting up P12
input 10 0 0 PrATO (Selection of con_wmar_md pulse input) to 1.” . P.193
0 250 SHZ » This input becomes invalid at such control mode as velocity control or

s PULSH20 torque control, where no position command is required.”
O O O « Permissible max. input frequency is 2Mpps.”
Command pulse 460 SIGNH10O | * You can select up to 6 command pulse input formats with Pr41 (Setup of
sign input 1 0 0 .command pulse rotational direction) and Pr42 (Setup of command pulse
input mode).
a7 SIGNH2 For details, refer to the table below, "Command pulse input format".
e Pulse train interface

Title of signal |PinNo| Symbol Function I/F circuit
Command pulse 10 opcip | 'nput terminal for the position command. You can select by setting up Pr40
input 200 (Selection of command pulse input) to 0.” P.193

30 PULS10 | This input becomes invalid at such control mode as the velocity control or
- torque control, where no position command is required.”
O 40| PULS20 |. permissible max. input frequency is 500kpps at line driver input and
Command pulse 20 opPC20 200kpps at open collector input.”
sign input 2 * You can select up to 6 command pulse input formats with Pr41 (Setup of
50 SIGN1O command pulse rotational direction) and Pr42 (Setup of command pulse
input mode). ~
6 SIGN2 For details, refer to the table below, "Command pulse input format".

e Command pulse input format

Pr41 Setup value [Pr42 Setup value [ Command O O
(Setup of O (Setup of O Signal([]
command pulse ficommand pulse I~ Pulse [ ti%le CCW command | CW command
rotational direction)|  input mode) format
2-phase pulse] A-pfﬂﬁl—éﬂ o
0 or 2 with 90° ™ | pULS” e
difference™ | SIGN B'PW =iy
(A+B-phase) B-phase advances to A by 90".| B-phase delays from A by 90",
CW pulse train] py g~ 33—
0 1 +” : 2 ©
CCW pulse train SIGN =
Pulse train ~ | pyig-| _ LI | P LI
3 + SIGN FM— i 15 : * PULS and SIGN repre-
Sign " H ol L = sents the outputs of pulse
2-phase pulse] . tot tt1 train |n. put circuit. Befer
with 90° PULS" J‘ ; Lﬂ‘ : [ = to the fig. of P.193, "Input
0 or 2 . . L Circuit".”
difference™ | SIGN B'phas_”Je‘H ‘:1_Jﬂ L | FE : ,
(A+B-phase) B-phase delays from A by 90°. | B-phase advances to A by 90" " In case of CW pulse train
P y y = g V=1 + CCW pulse train and
; ) CW pulse train] py g~ = — pulse train + sign, pulse
+ . .
| sIGN train will be captured at
CCW pulse train t2 2 the rising edge.”
Pulse train* | pyLs-| LI || | " In case of 2-phase pulse,
3 + 1 4 15 3 pulse train will be cap-
Sign SIGN F“—te‘ L e L ‘:Lte tured at each edge.
» Permissible max. input frequency of command pulse input signal and min. necessary time width
. Permissible max. [1 Minimum necessary time width
Input I/F of PULS/SIGN signal g
> 4 input frequencyr) tio | teo | tso | tan | tso | ten
Pulse train interface exclusive for line driver” 2Mpps” 500ns7250ns7250ns7 250ns7 250ns7 250ns]]
Pulse train interface Line driver interface™ 500kpps™ 2us™ | Apus™ | 1us™ | 1ps™ | 1us™ | 1us”
Open collector interface 200kpps Sus | 2.5us | 2.5us | 2.5us | 2.5us | 2.5us

Set up the rising/falling time of command pulse input signal to 0.1us or shorter.
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[Connection and Setup of Full-closed Control]

(Input Signals (Analog Command) and Their Functions

Title of signal |PinNo., Symbol Function I/F circuit
Speed command | 14 SPRO * Function varies depending on control mode.
input O O Pr02 |Control mode Function P.193
or O O VelocityO | External velocity command input (SPR) when the
Torque command TRORO 1- controld] | Velocity control i.s selectgd.” '

. O » Set up the gain, polarity, offset and filter of the
input, U O 3 Position/0| speed command with;”
orQd O ~ Velocityd | Pr50 (Speed command input gain) ~
Speed limit input SPL 5 o Pr51 (Speed command input reversal)”
Velocity/ll | pr52 (Speed command offset)”
Torque Pr57 (Speed command filter setup)

» Function varies depending on Pr5B (Selection of
torque command)
Pr5B1l Content

* Torque command (TRQR) will be selected.”
» Set up the torque (TRQR) gain, polarity,

Torquel offset and filter with;~
2 controlll Q Pr5C” (Torque command input gain)”
- g . Pr5D” (Torque command input reversal)”
4 Position/0 ) Pr52~ (Speed command offset)”
Pr57° (Speed command filter setup)
Torque -
- » Speed limit (SPL) will be selected. ~
" | « Set up the speed limit (SPL) gain, ~
- offset and filter with; ~
1 Pr50 (Speed command input gain)”
Pr52 (Speed command offset)”
Pr57 (Speed command filter setup)
 Function varies depending on Pr5B (Selection of
torque command)
Pr5B [l Content
0™ | » This input becomes invalid.
Velocity/O T Speed limit (SPL) will be selected. i
5 | Torque " |+ Set up the speed limit (SPL) gain, offset

1 and filter with;”

Pr50 (Speed command input gain)”
Pr52 (Speed command offset)”
Pr57 (Speed command filter setup)

paso|O-|Ind

O
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Q
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Other controll]

[ o .
mode This input is invalid.

Others

*The resolution of the A/D converter used in this input is 16 bit ~
(including 1 bit for sign).”
+ 32767 (LSB) = + 10[V], 1[LSB] = 0.3[mV]

*Function becomes valid when the control mode with underline ( 1/ 7 )
is selected while the switching mode is used in the control mode in table.”

<Remark>[]

Do not apply voltage exceeding £10V to analog command inputs of SPR/TRQR/SPL.
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Wiring to the Connector, CN X5

Title of signal |PinNo,| Symbol Function I/F circuit
CCW-Torque 16 CCWTL * Function varies depending on Pr02 (Control mode setup).
limit input Pr02~| Control model(] Function P.193

. * Function varies depending on Pr5B (Selection of
- o torque command)
B O
o Pr5BIj Content
- O 0~ | This input becomes invalid.”
2" |Torque Controlll|  ~ |« Torque command input (TRQR) will be
4~ | Position/Torquel| -~ selected.”
= 0 » Set up the gain and polarity of the com-
- 0 1 mand with;”
. Pr5C (Torque command input gain)”
~ = Pr5D (Torque command input reversal)”
) » Offset and filter cannot be set up.
- 0
- 0 » Becomes to the torque command input (TRQR).”
- . * Set up the gain and polarity of the command with;~
5. Vel Pr5C (Torque command input gain)”
Torque Pr5D (Torque command input reversal)”
: O |« Offset and filter cannot be set up.
0
» Becomes to the analog torque limit input to CCW
e Position/Torque | (CCWTL).”
5 Velocity/Torque | « Limit the CCW-torque by applying positive voltage
Other (0 to +10V) (Approx.+3V/rated toque)”
Other control mode | * Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.
» Resolution of A/D converter used in this input is 16 bit ~
(including 1 bit for sign).”
+ 511 [LSB] = + 11.9[V], 1 [LSB] = 23[mV]
CW-Torque limit 18 CWTL * Function varies depending on Pr02 (Control mode setup).

input Pr02[] Control model(] Function P.193

2~ |Torque controllls This input becomes invalid when the torque control
4~ |Position/Torquell is selected.
5~ | Velocity/Torquel]
i 0 » Becomes to the analog torque limit input to CW
e Position/Torque | (CWTL).”
5 Velocity/Torque | « Limit the CW-torque by applying negative voltage ~
Other (0—-10V) (Approx.+3V/rated toque). ~
Other control mode | Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.
* Resolution of A/D converter used in this input is 16 bit ~
(including 1 bit for sign).”
+ 511 [LSB] = + 11.9[V], 1 [LSB] = 23[mV]

*Function becomes valid when the control mode with underline ( 1 /7 )°
is selected while the switching mode is used in the control mode in table.”

<Remark>0

Do not apply voltage exceeding £10V to analog command input of CWTL and CCWTL.
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[Connection and Setup of Full-closed Control]

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions |

Title of signal

PinNo| Symbol Function I/F circuit

External brake O
release signal

SO1
P.194

* Feeds out the timing signal which activates the electromagnetic brake of the motor.”

» Turns the output transistor ON at the release timing of the electro-
magnetic brake.”

* You can set up the output timing of this signal with Pr6A (Setup of
mechanical brake action at stall) and Pr6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)

110
10

BRKOFF+[]
BRKOFF-[]

Servo-Ready [
output

SO1
P.194

* This signal shows that the driver is ready to be activated.”
 Output transistor turns ON when both control and main power are ON but
not at alarm status.

S-RDY+0
S-RDY-U

Servo-Alarm 0O
output

SO1
P.194

* This signal shows that the driver is in alarm status.”
» Output transistor turns ON when the driver is at normal status, and turns
OFF at alarm status.

ALM+0
ALM-0

Positioning
completel
(In-position)

SO1
P.194

* Function varies depending on the control mode.

O
O

EX-COIN+[]
EX-COIN-[]

* Output of positioning complete (COIN)~
* The output transistor will turn ON when the absolute value

Position[d
controld

of the position deviation pulse becomes smaller than the
setup value of Pr6é0 (Positioning complete range).”

* You can select the feeding out method with Pr63 (Setup of
= positioning complete output).”
* Output of full-closed positioning complete (EX-COIN)~
-  The output transistor will turn ON when the absolute value
FuII-ched [ of full-closed-position deviation pulse becomes smaller
controld | than the setup value of Pr60 (Positioning complete range).”
* You can select the feeding out method with Pr63 (Setup of
positioning complete output).”
* Output at-speed (speed arrival) (AT-SPEED)”
* The output transistor will turn ON when the actual motor
speed exceeds the setup value of Pr62 (In-speed).

O

O

VeIoHity/I]
Torquel
control

« Content of the output signal varies depending on PrOA (Selection of ZSP output).” S0O2
 Default is 1, and feeds out the zero speed detection signal.” P.194
* For details, see the table below, "Selection of TLC,ZSP output".

« Content of the output signal varies depending on Pr09 (Selection of TLC output).” S02
* Default is 1, and feeds out the torque in-limit signal.” P.194
* For details, see the table below, "Selection of TLC,ZSP output".

120
(41)

ZSPO
(COM-)

Zero-speed
detection O
output signal

TLCO
(COM-)

Torque in-limit0O
signal output

400
(41)

paso|O-|Ind

O
o
>
=
=
)
<
)
Q
)

» Selection of TCL and ZSP outputs

proalue oft] X5 TLC : Output of Pin-40 X5 ZSP : Output of Pin-12
. e Torque in-limit output (Default of X5 TLC Pr09)0
9 The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.”
. « Zero-speed detection output (Default of X5 ZSP PrOA)C
. The output transistor turns ON when the motor speed falls under the preset value with Pr61.”
- e Alarm signal outputd
2 The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,
. battery alarm, fan-lock alarm or external scale alarm.”
. * Over-regeneration alarm[J
31 The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.”
. * Over-load alarm0
4_ The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.”
. « Battery alarm[J
5~ The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.”
. e Fan-lock alarm0J
& The output transistor turns ON when the fan stalls for longer than 1s.”
- » External scale alarmO
7 The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
- (adjustment on mounting is required). Valid only at the full-closed control.”
- * In-speed (Speed coincidence) output]
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.
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Wiring to the Connector, CN X5

(Output Signals (Pulse Train) and Their Functions )

Title of signal |PinNo| Symbol Function I/F circuit
A-phase outputd | 210 OA +[0 |* Feeds out the divided encoder signal or external scale signal (A, B, Z- PO1
0 0 0 phase) in differential. (equivalent to RS422)” P.194

* You can set up the division ratio with Pr44 (Numerator of pulse output
. 220 OA -0 division) and Pr45 (Denominator of pulse output division)”
g 0 0 * You can select the logic relation between A-phase and B-phase, and the
B-phase outputd | 480 OB +0J output source with Pr46 (Reversal of pulse output logic).”
0 0 0O * When the external scale is made as an output source, you can set up the
interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).”
. 490 OB -0 | . Ground for line driver of output circuit is connected to signal ground (GND)
O ad O and is not insulated.”
Z-phase output 2307 0z +0 | *Max. output frequency is 4Mpps (after quadrupled)
a O
24 0z -0
Z-phase output 19 Ccz » Open collector output of Z-phase signal” PO2
» The emitter side of the transistor of the output circuit is connected to the P.194
signal ground (GND) and is not insulated.
<Note>[]
* When the output source is the encoder]
Pra4

« If the encoder resolution X is multiple of 4, Z-phase will be fed out synchronizing with A-phase.

Pr45
In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.

. Prd44”, . . Prd44”, .
when the encoder resolution Pras is multiple of 4, when the encoder resolution Pras is not multiple of 4,
A ] [ S I S I
B LT B LT
z z I
synchronized not-synchronized

* In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig.
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor ™
one revolution or more to make sure that the Z-phase is fed out at least once before using.

* When output source is the external scale, [
* When the external scale is the output source, Z-phase pulse will not be fed out until the absolute
position crosses 0 (000000000000h). ~
» Z-phase pulse after its crossing of the absolute position 0, will be fed out synchronizing with A-phase
in every A-phase pulses which are set with Pr47 (External scale Z-phase setup)
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[Connection and Setup of Full-closed Control]

(Output Signals (Analog) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM * The content of output signal varies depending on Pr08 (Torque monitor
signal output (IM) selection). o P.194
* You can set up the scaling with Pr08 value.
Pr08 |Content of signal Function
- 0 * Feeds out the voltage in proportion to the motor
0,7 Torquel | torque command with polarity.”
11,1271 command + : generates CCW torque™
. O —: generates CW torque”™
. - » Feeds out the voltage in proportion to the positional
4 Positionalf] deviation pulse counts with polarity.”
! _~5 deviation[| + : positional command to CCW of motor position™
. o — : positional command to CW of motor position™
~ - » Feeds out the voltage in proportion to the full-
. % closed deviation pulse counts with polarity.”
Full-closed[l + : positional command to CCW of ~
6101 geviation external scale position™
— : positional command to CW of ~
external scale position
Speed monitor 43 SP » The content of the output signal varies depending on PrO7 (Speed monitor
signal output (IM) selection). o P.194
* You can set up the scaling with Pr07 value.
Pr07 [Control mode Function
- Motor O | Feeds out the voltage in proportion to the motor
0-4" speed] speed with polarity. + : rotates to CCW~
- P h — : rotates to CW~
~ = * Feeds out the voltage in proportion to the command
5_9 Comnand [ speed with polarity.”
speed + : rotates to CCW~
— : rotates to CW
er
S5 =
(Output Signals (Others) and Their Functions 35
25
Title of signal |PinNo| Symbol Function I/F circuit § 3
Signal ground 13,150 GND » Signal ground” -
17.25 * This output is insulated from the control signal power (COM-) inside of the
' driver.
Frame ground 50 FG * This output is connected to the earth terminal inside of the driver. =
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Wiring to the Connector, CN X7

Connector, CN X7

Power supply for the external scale shall be prepared by customer, or use the following power supply output
for the external scale (250mA or less).

.. Connector[J
Applicationd ) Content]
U PinNo.[

Power supply output™ 17 EX5V”
for external scale” 2 EXOV”
I/F of external scale signals| 5" EXPS”
(serial signal)” 6" EXPS~

Frame ground Case FG

<Note>

EXQV of the external scale power supply output is connected to the control circuit ground which is
connected to the Connecter, CN X5.

<Remark>

Do not connect anything to other Pin numbers descried in the above table (Pin-3 and 4).

(1) Following external scale can be used for full-closed control.
* AT500 series by Mitutoyo (Resolution 0.05[um], max. speed 2[m/s])
» ST771 by Mitutoyo (Resolution 0.5[um], max. speed 2[m/s])

(2) |Recommended external scale ratio is 1/20<External scale ratio<20|

If you set up the external scale ratio to smaller value than 50/position loop gain (Pr10 and 18), you may
not be able to control per 1 pulse unit. Setup of larger scale ratio may result in larger noise.
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[Connection and Setup of Full-closed Control]

Wiring to the External Scale, Connector, CN X7

Wire the signals from the external scale to the external scale connector, CN X7.

1) Cable for the external scale to be the twisted pair with bundle shielding and to having the twisted core
wire with diameter of 0.18mm2.

2) Cable length to be max. 20m. Double wiring for 5V power supply is recommended when the wiring
length is long to reduce the voltage drop effect.

3) Connect the outer film of the shield wire of the external scale to the shield of the junction cable. Also
connect the outer film of the shield wire to the shell (FG) of CN X7 of the driver without fail.

4) Separate the wiring to CN X7 from the power line (L1, L2, L3, L1C _, L2C (t), U, V.W,@ ) as much as
possible (30cm or more). Do not pass these wires in the same duct, nor bundle together.

5) Do not connect anything to the vacant pins of CN X7.

6) Cut away the amplifier's CN X7 cover.

.............. - | CNIX7

, )
P EXsv |2 A A L Exsv PVQ
P EXOV . 2/ exov V5
2 EXsV (f\) (f\) 3 <
B EXOV 121 . - 4
- EX5V (f\) (f\) 5! EXPS
P EXOV [ v 2| EXPS
| 55100-0600 8
| (by Molexnc.) 2=
X 0
o
| 52
' Qo
7 | ®
- EXPS (f\) .
P EXPS o+ SRR |
P o FG P51 1 T |
T
: d / | \ Twisted pair |
Detection head HDAB-15P~ HDAB-15S~
[T (byHirose Electric Co.) | (by Hirose Electric Co.)
i i Junction cable
Linear scale unit Linear scale side| Servo driver
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Real-Time Auto-Gain Tuning

The driver estimates the load inertia of the ma-
chine in real time, and automatically sets up the
optimum gain responding to the result. Also the
driver automatically suppress the vibration caused
by the resonance with an adaptive filter.

Applicable Range

* Real-time auto-gain tuning is applicable to all
control modes.

Real-time auto-gain tuning may not be executed
properly under the conditions described in the
right table. In these cases, use the normal mode
auto-gain tuning (refer to P.236 of Adjustment),
or execute a manual gain tuning. (refer to P.240,
of Adjustment)

" o Auto-gain;  Auto-filter” Torque™
Position/Velocity setup /4 adjustment command
command = .
Position/Velocity| Adaptive Current
_ control Filter control
Action command under”

actual condition

L Resonance frequency calculation

Load inertia calculation
Real-time auto-gain tuning

Motor™

current
k

Servo driver

Motor™
speed
Encoder

0

Conditions which obstruct
real-time auto-gain tuning O

Long
inertiall

O

* Load is too small or large compared to rotor inertia.”

(less than 3 times or more than 20 times)™

* Load inertia change too quickly. (10 [s] or less)

T

LoadO

* Machine stiffness is extremely low.”
» Chattering such as backlash exists.”

O

O
Actionll
pattern

* Motor is running continuously at low speed of 100 [r/min] or lower.”
« Acceleration/deceleration is slow (2000[r/min] per 1[s] or low)
- Acceleration/deceleration torque is smaller than

unbalanced weighted/viscous friction torque. ~

* When speed condition of 100[r/min] or more and
acceleration/deceleration condition of 2000[r/min] per

1[s] are not maintained for 50[ms].

How to Operate

(1) Bring the motor to stall (Servo-OFF).

Insert the console connector to ~

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1- | ¢N X6 of the driver, then turn ~ r [
7. Defaultis 1. on the driver power.
Setup of parameter, Pr210
§§|ttig'3 Real-time au-to-gairj tuning] Varying degree of Ioa~1d inertia in motion(f] Press@."
0 (notin use) - Press.~ FR_ OO
<1>" - no change” — —
o normal mode™ slow chanae” Match to the parameter No. ~ FPR_ 2
— - - 9 — to be set up with @@ (Here match to Pr21.)"
3 rapid change P @ . E
ress .
4" - no change™ ‘ )
5 vertical axis mode” slow change” Change the setup with @@ '
6 B rapid change™ Press @ FR_ 1
7 no-gain switching mode no change Setup of parameter, Pr220
- WHhen the varying degree of load inertia is large, set up 3 or 6. " Match to Pr22 with ®_~
* When the motor is used for vertical axis, set up 4-6. - Press @ . :
* When vibration occurs during gain switching, set up 7. - '
« When resonance might give some effect, validate the setup of Pr23 | Numeralincreases With@» ) (default values)

(Setup of adaptive filter mode).

and decreases with @ -

(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun- | Press ®:-

ing) to 0 or smaller value.

(4) Turn to Servo-ON to run the machine normally.

(5) Gradually increase Pr22 (Machine stiffness at real-time PreSS@-"
auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal

noise or oscillation.

(6) Write to EEPROM when you want to save the result.

Writing to EEPROM O

Press ."

Bars increase as the right fig. shows ~
by keep pressing @ (approx. 5sec).”

Writing starts (temporary display).”

Finish Fin SHIFESEE JErrar |
Writing completes Writing error”
occurs

Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).
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[Connection and Setup of Full-closed Control]

Adaptive Filters

The adaptive filter is validated by setting up Pr23 (Setup of adaptive filter mode) to other than 0.

The adaptive filter automatically estimates a resonance frequency out of vibration component presented in the motor speed
in motion, then removes the resonance components from the torque command by setting up the notch filter coefficient
automatically, hence reduces the resonance vibration.

The adaptive filter may not operate property under the following conditions. In these cases, use 1st notch filter (Pr1D and 1E)
and 2nd notch filter (Pr28-2A) to make measures against resonance according to the manual adjusting procedures.

For details of notch filters, refer to P.246, "Suppression of Machine Resonance" of Adjustment.

Conditions which obstruct adaptive filter action
» When resonance frequency is lower than 300[Hz].”
» While resonance peak is low or control gain is small and when no affect from these condition is ~
given to the motor speed.”
* When multiple resonance points exist.”

Resonance point

Load » When the motor speed variation with high frequency factor is generated due to non-linear factor such as backlash.”
Command pattern | * When acceleration/deceleration is very extreme such as more than 30000 [r/min] per 1 [s].
<Note>

Even though Pr23 is set up to other than 0, there are other cases when adaptive filter is automatically
invalidated. Refer to P.235, "Invalidation of adaptive filter" of Adjustment.

Parameters Which Are Automatically Set Up

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
10 | 1st gain of position loop™ 15" | Velocity feed forward™ 3007
117 | 1st gain of velocity loop™ 16” | Time constant of feed forward filter” 50~
12" | 1st time constant of velocity loop integration™ 27" | Setup of instantaneous speed observer” 0"
13™ | 1st filter of velocity detection™ 30" | 2nd gain setup” 17
14" | 1st time constant of torque filter” 317 | 1st mode of control switching™ 107
18™ | 2nd gain of position loop™ 32" | 1st delay time of control switching ~ 30
19” | 2nd gain of velocity loop™ 33" | 1stlevel of control switching ~ 50~
1A” | 2nd time constant of velocity loop integration” 34" | 1st hysteresis of control switching™ 33"
1B” | 2nd filter of speed detection™ 35" | Position gain switching time” 207
1C” | 2nd time constant of torque filter” 36 2nd mode of control switching 0
20" | Inertia ratio”
2F Adaptive filter frequency

<Notes>

* When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or when you increase the
setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning), until load inertia is identified (estimated) or adaptive
filter is stabilized, however, these are not failures as long as they disappear immediately. If they persist over 3 reciprocating
operations, take the following measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to 0, then set up other value
than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-ime auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) will be written to EEPROM
every 30 minutes. When you turn on the power again, auto-gain tuning will be executed using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control while you set up Pr02
(Control mode setup) to 4 and 5, the adaptive filter frequency before mode switching will be held.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title rSaerEggD Function/Content
00" | Address 0to 157 | In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.

» The address is determined by the setup value of rotary switch (0 to F) of the
front panel at power-on.”

* This value becomes the axis number at serial communication. ™ D @@

» The setup value of this parameter has no effect to the servo action.” ;:fw'*;.

* You cannot change the setup of Pr00 with other means than rotary switch. b::; sp@@
©

0to 17" | You can select the type of data to be displayed on the front panel LED (7 segment)

01~ LED initial status

* <1> at the initial status after power-on.
Setup value[l Content
0" Positional deviation™
<1>" | Motor rotational speed”

27 Torque output™

3 Control mode™

4- 1/O signal status™
- 57 Error factor/history™
— =

L /

NI I/,
gngaad

Software version”
g I \ 4 Alarm™
Flashes (for approx. 2 sec) ~ — - —
during initialization 8 Regenerative load factor
9" Over-load factor”
Setup value of Prol 10 Inertia ratio
117 Sum of feedback pulses™
127 Sum of command pulses”
13” External scale deviation™
14~ Sum of external scale feedback pulses ~
15~ Motor automatic recognizing function™
For details of display, refer to P.51 "Setup of ~ 16" | Analog input value”
Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
02" Setup of © 0to 6™ | You can set up the control mode to be used.
* control mode <1>
Setup” Control mode **1) When you set up the combination mode of 3, 4 or
= 5, you can select either the 1st or the 2nd with
Vallfe - ,1Sf ieds - 2idlliede control mode switching input (C-MODE).”
0" | Position - When C-MODE is open, the 1st mode will be
<1>" | Velocity” = selected.”
2" | Torque™ _ When C-MODE is shorted, the 2nd mode will be
g P s selected.”
3 . Pos!t!on~ Velocn)i Don't enter commands 10ms before/after switching.
4717 Position Torque
51| Velocity” Torque™ C-MODE open | close I open
6 Full-closed - i i
1st —>«— 2nd ——>|«—1st
_)I_'(_
10ms or longer  10ms or longer

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo.

Title

range

Setupl]

Function/Content

03

Selection of ©
torque limit

0to 3"

<1>

You can set up the torque limiting method for CCW/CW direction.”

ccwo i cwid
X5 CCWTL : Pin-16~ i X5 CWTL : Pin-18~
Pr5E is a limit value for both CCW and CW direction
Set with Pr5E Set with Pr5F
When GAIN/TL-SEL input is open, set with Pr5E”
When GAIN/TL-SEL input is shorted, set with Pr5F

When the setup value is 0, CCWTL and CWTL will be limited by Pr5E (1st torque
limit setup). At the torque control, Pr6E becomes the limiting value for CCW/CW
direction regardless of the setup of this parameter.

Setup value[J
o
<1>"
>

3

04

Setup of ©
over-travel ~
inhibit input

Oto2”
<1>

In linear drive application, you can use this over-travel inhibiting function to inhibit the
motor to run to the direction specified by limit switches which are installed at both ends
of the axis, so that you can prevent the work load from damaging the machine due to
the over-travel. With this input, you can set up the action of over-travel inhibit input.

CW direction ~ Work  CCW direction

Driver
Servo motor
Limit”

Limit™
CcWL

switch

CCWL/CWLL

inputd

Action

InputD Connection to COM-[1”

Valid”

CCWL™
(CN X5,Pin-9)"

Close” Normal status while CCW-side limit switch is not activated.”|
Open” Inhibits CCW direction, permits CW direction.”

CWL~ Close” Normal status while CW-side limit switch is not activated.]
(CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.

Invalid™

Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be ~
invalidated.”

Valid

Err38 (Over-travel inhibit input protection) is triggered when either one ~
of the connection of CW or CCW inhibit input to COM— become open.

<Cautions>"

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.”

2. When both of CCWL and CWL inputs are opened while Pr04 is set to 0, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error. ~

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

07

Selection of speed”

monitor (SP)

0to9”
<3>

You can set up the content of analog speed monitor signal output (SP : CN X5,
Pin43) and the relation between the output voltage level and the speed.

Setup value[d Signal of SPO|Relation between the output voltage level and the speed
0" - 6V / 47 r/min”
17 - . 6V /188 r/min”
> Motor actual 6V / 750 r/min”

- speed —
<3> . 6V /3000 r/min
4” . 1.5V / 3000 r/min”
5" - 6V / 47 r/min”
6" Command™ 6V /188 r/min”
7 speed 6V / 750 r/min”
8" 6V / 3000 r/min”
9 1.5V / 3000 r/min
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Parameter Setu

D

Standard default : < >

PrNo. Title rSaer%SgD Function/Content
08 Selection of torque™| 0to 127 | You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup valuell Signal of IMCI | Relation between the output voltage level and torque or deviation pulse counts
<0>" | Torque command] 3V/rated (100%) torque”
17 - 3V / 31Pulse”
27 I 3V / 125Pulse”
— Position —
3 deviation™ 3V / 500Pulse
4- . 3V / 2000Pulse”
57 . 3V / 8000Pulse”
6~ - 3V / 31Pulse”
7 Full-closed" 3V / 125Pulse”
8" deviation” 3V / 500Pulse”
9” 3V / 2000Pulse”
10” ) 3V / 8000Pulse”
117 Torque™ 3V /200% torque "~
12 command 3V /400% torque
09 Selection of ~ 0to 8 | You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> Setup valuel] Function( Notel]
<0>" Torque in-limit output™ i
17 Zero speed detection output™ For details of
5 Alarm output of either one of Over-regeneration | function of each
2 /Over-load/Absolute battery/Fan lock/External scale™ | output of the
37 Over-regeneration alarm trigger output ~ left, refer to the
4" Overload alarm output™ table of P.201,
57 Absolute battery alarm output™ "Selection of
6" Fan lock alarm output™ TCL and ZSP
e External scale alarm output™ outputs".
8 In-speed (Speed coincidence) output
0A Selection of ~ 0to 8™ | You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup valuel] FunctionO Note[]
0" Torque in-limit output™ i
<1>" Zero speed detection output™ For details of
. Alarm output of either one of Over-regeneration | function of each
2 /Over-load/Absolute battery/Fan lock/External scale™ | output of the
37 Over-regeneration alarm trigger output ~ left, refer to the
4 Overload alarm output™ table of P.201,
57 Absolute battery alarm output™ "Selection of
6~ Fan lock alarm output™ TCL and ZSP
7 External scale alarm output™ outputs”.
8 In-speed (Speed coincidence) output
0B~ Setup of ~ 0to 2" | You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> Setup valuell Content[
0" Use as an absolute encoder.”
<1>" Use as an incremental encoder.”
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>0
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
Of" I?:;uzc;;te setup of” O<t;)>5~ You can set up the communication speed of RS232. Error of baud rate is +0.5%.
o Setup valuell Baud rateld Setup valuell Baud rateld
communication o 2400bps” 3 19200bps”
17 4800bps” 4 38400bps”™
<2> 9600bps 5 57600bps
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[Connection and Setup of Full-closed Control]

Standard default : < >

; Setupl] ;
PrNo. Title rangg Function/Content
OE” Baud rate setup of 0to 5" | You can set up the communication speed of RS§485. | Error of baud rate is +0.5%.

RS485 o <2> Setup valuelll Baud rate” Setup valuell Baud rate”

communication 0 2400bps” 3 19200bps”

17 4800bps” 4 38400bps™

<2> 9600bps 5 57600bps
OE Setup of front O0to1” | You .can limit the o;zeratlon of the front panel to the Setup valuell Contentd
* panel lock <0> monitor mode only. — - ~
. . <0> Valid to all
You can prevent such a misoperation as unexpec- -
- 1 Monitor mode only

ted parameter change.
<Note>0

You can still change parameters via communication even though this setup is 1.”
To return this parameter to 0, use the console or the "PANATERM®".

Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

PrNo. Title rSa?rElégD Unit Function/Content
10 1st gain of ~ 0to 30007 1/s You can determine the response of the positional control system.”
position loop Ato C-frame:<63>' Higher the gain of position loop you set, faster the positioning time you
D to F-frame:<32>* can obtain. Note that too high setup may cause oscillation.
11 1st gain of ~ 1t0 35007 Hz You can determine the response of the velocity loop.”
velocity loop A to C-frame:<35>* In order to increase the response of overall servo system by setting high
D to F-frame:<18>" position loop gain, you need higher setup of this velocity loop gain as well.
However, too high setup may cause oscillation.”
<Caution>[J

When the inertia ratio of Pr20 is set correctly, the setup unit of Pr11
becomes (Hz).

12 1st time constant 1t0 10007 ms You can set up the integration time constant of velocity loop.”
of velocity loop A to C-frame:<16>* Smaller the setup, faster you can dog-in deviation at stall to 0.”
integration Do F-frame:<31>* The integration will be maintained by setting to "999".” 9O
The integration effect will be lost by setting to "1000". = %
13 1st filter of ~ 0to5” _ You can set up .the time c~onstant of the low pass filter (LPF) after the ‘é g
. * , . (%]
speed detection <0> ;?geﬁgr(iﬁ:eegtel?gp,lTa?gséf?se time constant you can obtain so that you can % g

decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.

14 1st time constant of |0 to 25007 0.01ms | You can set up the time constant of the 1st delay filter inserted in the

torque filter A to C-frame:<65>' torque command portion. You might expect suppression of oscillation
D fo F-frame:<126> caused by distortion resonance.

15 Velocity feed —2000" 0.1% | You can set up the velocity feed forward volume at position control.”

forward to 2000” Higher the setup, smaller positional deviation and better response you can
<300>* obtain, however this might cause an overshoot.

16 Time constant of 0to 64007 0.01ms | You can set up the time constant of 1st delay filter inserted in velocity feed

feed forward filter <50>* forward portion.”

You might expect to improve the overshoot or noise caused by larger
setup of above velocity feed forward.

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : <>

Setup

PrNo. Title range Unit Function/Content
18~ 2nd gain of 0 to 30007 1/s” Position loop, velocity loop, speed detection filter and torque command
- position loop™ Ato C-frame:<73>' - filter have their 2 pairs of gain or time constant (1st and 2nd).”
- - Do F-frame:<38> - For details of switching the 1st and the 2nd gain or the time constant, refer
19” 2nd gain of velocity |1 to 35007 Hz™ to P.226, "Adjustment".”
- loop ~ A to C-frame:<35>' - The function and the content of each parameter is as same as that of the
- - Do F-frame:<18>* - 1st gain and time constant.
1A” 2nd time constant of 1to 10007 ms
- velocity loop integration™ | <1000>*" -
1B~ 2nd filter of velocity | 0to 5™ -
- detection” <0>*" -
1C 2nd time constant |0 to 25007 0.01ms
of torque filter A to C-frame:<65>'
D to F-frame:<126>
1D 1st notch 100to 1500 Hz You can set up the frequency of the 1st resonance suppressing notch filter.”
frequency <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
1E 1st notch width 0to4” = You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.”
selection <2> Higher the setup, larger the notch width you can obtain.”
Use with default setup in normal operation.

Parameters for Auto-Gain Tuning

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

20

Inertia ratio

0 to 10000
<250>*

%

You can set up the ratio of the load inertia against the rotor (of the motor) inertia.”

- Pr20=(load inertia/rotor inertia) X 100 [%]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.”

The inertia ratio will be estimated at all time while the real-time auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.”
<Caution>"

If the inertia ratio is correctly set, the setup unit of Pr11 and Pr19
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21

Setup of real-time
auto-gain tuning

Oto7”
<1>

You can set up the action mode of the real-time auto-gain tuning.”

With higher setup such as 3 or 6, the driver respond quickly to the change
of the inertia during operation, however it might cause an unstable
operation. Use 1 or 4 for normal operation.For the vertical axis application,
use with the setup of 4 t0 6.”

When vibration occurs at gain switching, set up this to "7".

Real-timeld Varying degree of O
Setup valuell . . . L .
auto-gain tuning load inertia in motionO
0" Invalid” =
<1>" - Little change”™

27 Normal mode™ Gradual change”

3 - Rapid change”

4” - Little change”™

57 Vertical axis mode™ Gradual change”

6" - Rapid change™

7 No gain switching Little change
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[Connection and Setup of Full-closed Control]

Standard default : < >

Setup

PrNo. Title range Unit Function/Content
22 Selection of 0to 15~ - You can set up the machine stiffness in 16 steps while the real-time auto-
machine stiffness  |A to C-frame: gain tuning is valid.”
at real-time ~ <4>" low «—machine stiffness— high™
auto-gain tuning D to F-frame: low—  servogain —high”
<1> [Pr22 | 0,1------Z----- 14,15 |
low «— response  — high
<Caution>"
When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.
23 Setup of adaptive 0to2” - You can set up the action of the adaptive filter.”
filter mode <1> 0 : Invalid™
1: Valid”
2 : Hold (holds the adaptive filter frequency when this setup is changed to 2.)
<Caution>"~
When you set up the adaptive filter to invalid, the adaptive filter frequency
of Pr2F will be reset to 0. The adaptive filter is always invalid at the
torque control mode.
24 Selection of Oto2" = You can select the switching method when you use the damping filter.”
damping filter <0> 0 : No switching (both of 1st and 2nd are valid.)”
switching 1: You can select either 1st or 2nd with damping control switching input™
(VS-SEL).”
when VS-SEL is opened, 1st damping filter selection (Pr2B, 2C)”
when VS-SEL is close, 2nd damping filter selection (Pr2D, 2E)”
2 : You can switch with the position command direction.”
CCW : 1st damping filter selection (Pr2B, 2C).”
CW :2nd damping filter selection (Pr2D, 2E).
25 Setup of an action Oto7” = You can set up the action pattern at the normal mode auto-gain tuning. ~
at normal mode <0> Setup valuelNumber of revolutionJ Rotational direction(
auto-gain tuning <0>" ~ CCW — CW~
" 2 [revolution]” CW = COW”
27 . CCW — CCW~
37 . CW — CW~
4” . CCW — CW~
> 1 [revolution] CW — COW-
6~ CCW — CCW~
7 CW —CW
e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.
26 Setup of software |0 to 1000 0.17 You can set up the movable range of the motor against the position
limit <10> |revolution command input range. When the motor movement excgeds the setup
value, software limit protection of Pr34 will be triggered. This parameter is
invalid with setup value of 0.
28 2nd notch 100 to 1500 Hz You can set up the 2nd notch width of the resonance suppressing filter in
frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".
29 Selection of ~ 0to 4" - You can set up the notch width of 2nd resonance suppressing filter in 5
2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.
2A Selection of ~ 0to 99~ - You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.
<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

Setupld

PrNo. Title range Unit Function/Content
2B 1st damping 0to0 20007 0.1Hz | You can set up the 1st damping frequency of the damping control which
frequency <0> suppress vibration at the load edge. ~
The driver measures vibration at load edge. Setup unit is 0.1[Hz]. ~
The setup frequency is 10.0 to 200.0[Hz].  Setup of 0 to 99 becomes invalid.
Refer to P.250, "Damping control" as well before using this parameter.
2C Setup of © -200t02000] 0.1Hz | While you set up Pr2B (1st damping frequency), set this up to smaller
1st damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.Use with the setup of 0 in normal operation. Refer to P.250,
"Damping control" of Adjustment.”
<Caution> -
Setup is also limited by 10.0[Hz]-Pr2B=Pr2C=Pr2B
2D 2nd damping 010 20007 0.1Hz | You can set up the 2nd damping frequency of the damping control which
frequency <0> suppress vibration at the load edge.”
The driver measures vibration at the load edge. Setup unit is 0.1 [Hz].”
Setup frequency is 10.0 to 200.0 [Hz]. Setup of 0 to 99 becomes invalid.”
Refer to P.250, "Damping control" of Adjustment as well before using this
parameter.
2E Setup of © -200t02000] 0.1Hz | While you set up Pr2D (2nd damping frequency), set this up to smaller
2nd damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.”
Use with the setup of 0 in normal operation. Refer to P.250, "Damping
control" of Adjustment.”
<Caution>"
Setup is also limited by 10.0[Hz]-Pr2D=Pr2E=Pr2D
2F Adaptive filter 0 to 64~ = Displays the table No. corresponding to the adaptive filter frequency.
frequency <0> (Refer to P.234 of Adjustment.) This parameter will be automatically set
and cannot be changed while the adaptive filter is valid. (when Pr23
(Setup of adaptive filter mode) is other than 0.)”
Oto4 Filteris invalid.”
510 48 Filter is valid.”
49 to 64 Filter validity changes according to Pr22. ~
This parameter will be saved to EEPROM every 30 minutes while the
adaptive filter is valid, and when the adaptive filter is valid at the next
power-on, the adaptive action starts taking the saved data in EEPROM as
an initial value.”
<Caution>"~
When you need to clear this parameter to reset the adaptive action while
the action is not normal, invalidate the adaptive filter (Pr23, "Setup of
adaptive filter mode" to 0) once, then validate again.”
Refer to P.239, "Release of Automatic Gain Adjusting Function" of
Adjustment as well.

Parameters for Adjustment (2nd Gain Switching Function)

Standard default : < >

: Setupl] ; ;
PrNo. Title rangg Unit Function/Content
30 Setup of 2nd gain Oto1” = You can select the PI/P action switching of the velocity control or 1st/2nd gain switching.
<1>*

Setup value Gain selection/switching
0" 1st gain (PI/P switching enabled) *1~
<1>* 1st/2nd gain switching enabled *2
*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN inputd Action of velocity loopO
Open with COM-" Pl action”
Connect to COM-—" P action

*2 For switching c~ondition of the 1st and the 2nd, refer to P.243, "Gain
Switching Function" of Adjustment.
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title ?ggagm Unit Function/Content
31 1st mode of ~ 0to10” = You can select the switching condition of 1st gain and 2nd gain while Pr30
control switching <0>* is setto 1.
Setup value™ Gain switching condition
<0>*" Fixed to the 1st gain.”
17 Fixed to the 2nd gain.”

VAR 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)”
3 *2~|  2nd gain selection when the toque command variation is larger than the setups of ~

. ~ Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching).”
4~ »p~| Fixed to the 1st gain.”

57  +*27| 2nd gain selection when the command speed is larger than the setups of ~

. ~ Pr33 (1st level of control switching) and Pr34 (1st hysteresis at control switching).”

6 =2~|  2nd gain selection when the positional deviation is larger than the setups of ~

- - Pr33 (1st control switching level) and Pr34 (1st hysteresis of control switching).”

77 *2 | 2nd gain selection when more than one command pulse exist between 166us.
*2~|  2nd gain selection when the positional deviation counter value exceeds the setup of ~

- Pr60 (Positioning completer range).”
*2~|  2nd gain selection when the motor actual speed exceeds the setup of ~

~ | Pr33 (1stlevel of control switching) and Pr34 (1at hysteresis of control switching) .”
*2 | Switches to the 2nd gain while the position command exists.
10 Switches to the 1st gain when no-position command status lasts for the setup of Pr32 [x 166us] ~
and the speed falls slower than the setups of Pr33-34[r/min].

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.”

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.

32 1st delay time of |0 to 10000] x 166ps | You can set up the delay time when returning from the 2nd to the 1st gain,

control switching <30>* while Pr31 is setto 3 or 5to 10.
33 1st level of ~ 0 to 20000 = You can set up the switching (judging) level of the 1st and the 2nd gains,
control switching <50>* while Pr31 is setto 3, 5, 6. 9 and 10.” o
Unit varies depending on the setup of Pr31 (1st mode of control switching) 3 £
34 1st hysteresis ~ 0to0 20000 - You can set up hysteresis width to be Xe)
of control switching | <33>* implemented  above/below the N £ §
judging level which is set up with Pr33 * — 2o
Pr33. Unit varies depending on the

7\ Pr34

setup of Pr31 (1st control switching 0

mode). Definitions of Pr32 (Delay), 1st gain 52nd gain; 1st gain
Pr33 (Level) and Pr34 (Hysteresis) U pra2
are explained in the fig. below.O o
<Caution>0]

The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).

35 Switching time of |0 to 10000] (setup | You can setup the step- e.g.) 165166166#566 Kp1(Pr10)>Kp2(Pr18)
position gain <20>* |value +1)] by-step syyitching time Fo Kp1(Pr10) — #— [0] bold line
x 166ps the posmorj Ioop gain pras=[oll| BB | -———

only at gain switching 21 | B o
while the 1st and the 2nd "] 1 thin line
gain switching is valid.”  kpo(pr18) —
<Caution>0 1st gain 2ndgain | 1stgain
The switching time is ”

only valid when switching from small position gain to large position gain.

3D JOG speed setup 0to 5007| r/min You can setup the JOG speed.”
<300> Refer to P.75, "Trial Run"of Preparation.

<Notes>
» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
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Parameter Setup

Parameters for Position Control

Standard default : < >

PrNo. Title rsfrfagm Function/Content
407 Selection of com- 0to 17 | You can select either the photo-coupler input or the exclusive input for line driver as
* mand pulse input <0> the command pulse input.
Setup valuell Contentl]
<0>" Photo-coupler input (X5 PULS1:Pin-3, PULS2:Pin-4, SIGN1:Pin-5, SIGN2:Pin-6)"
1 Exclusive input for line driver (X5 PULSH1:Pin-44, PULSH2:Pin-45, SIGNH1:Pin-46, SIGNH2:Pin-47)
41 Command pulse 0to 17 | You can set up the rotational direction against the command pulse input, and the
*- rotational direction <0>~ | command pulse input format.
- setup” ~ Pr41setupvaIueEEPstetupvalue Command[]S. |
42" | Setup of command | 0Oto 3" (Coma??odngf[lfe C?nmpﬂirrfoﬂléluse] pulsel lﬁlnea ? ccw command | CW command
* pulse input mode <1> direction setup) setup) format
. = 1 t1 t1 1
~ 90° phase A-phase F |:: —l

difference”™ | PULS™

Oor2 2-phase pulse] SIGN Bphase = = [ | |
(A+ B_phase) ot ot
B-phase advances to A by 90°.| B-phase delays from A by 90°.
13
CW pulse train™ ~ —
<0> <1> P +” ZUCIB_S : 2 t2
i IGN
CCW pulse train oy
ulse train” A P LT P LT
3 P + PULS 4 15 : 4 15 :
Signal | SIGN| =TT g e
t6 t6[t6 16
. - 1t t1 t1
- | 90°phase” et H AL :
0or?2 difference™ | PULS L

2-phase pulse] g|GN [Brhese= = [

Y v
+ B-
(A + B-phase) B-phase delays from A by 90°.|B-phase advances to A by 90°.
t3|
CW pulse train” =
1 P ¥ PULS 2 2 :

CCW pulse train SIGN

t2 t2
Ise train” gt e N N I e N
3 pu Se.|."ram PULS 5t4 t5 : 4 5 H
Signal SIGN [ Rl o BT
t6 6| t6 t6
» Permissible max. input frequency, and min. necessary time width of command pulse input signal.
issi : Min. ti idth
Input I/F of PULS/SIGN signal Eerm|55|ble max. [J in. necessary |r11e Wi ! _
input frequencyl]  t1- o t3 t4 ts te
Pulse train interface exclusive to line driver” 2Mpps” 500ns7 250ns7 250ns7 250ns7 250ns7 250ns
Pulse train interface Line driver in’[er.face~ 500kpps” 2us™ | Aps™ | 1ps™ | 1us™ | 1ps™ | 1us”
Open collector interface 200kpps Sus | 2.5us | 2.5ps | 2.5us | 2.5us | 2.5us
Make the rising/falling time of the command pulse input signal to 0.1us or smaller.
43 Invalidation of 0to 17 | You can select either the validation or the invalidation of the command pulse inhibit
command pulse ~ <1> input (INH : CN X5 Pin-33).
inhibit input Setup valuell INH inputO
0" Valid”
<1> Invalid

Command pulse input will be inhibited by opening the connection of INH input to
COM-. When you do not use INH input, set up Pr43 to 1 so that you may not
need to connect INH (CN I/F Pin-33) and COM- (Pin-41) outside of the driver.

<Notes>
 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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[Connection and Setup of Full-closed Control]

Standard default : < >

; Setupl] :
PrNo. Title rangg Function/Content
44 Numerator of pulse |1 to 32767[ You can set up the pulse counts to be fed out from the pulse outputs (X5 OA+: Pin-
* output division™ <2500>" | 21, OA-: Pin-22, OB+: Pin-48, OB-: Pin-49).”

 In case the external scale pulse is fed out
~ ~ (When the control mode is full-closed control and Pr46 (Reversal of pulse output
- - logic) is 2 or 3.)"
Pr45 = 0 : No division will be executed.”
When Pr45 is other than 0, travel per one pulse will be divided with discrete ratio
according to the formula below.”
Travel per one™_ Pr45 (Denominator of pulse output division)” travel per one pulse”
- - - output pulse Pr44 (Numerator of pulse output division) . of external scale
- - <Cautions>0
~ ~ - Travel per one pulse of the external scale is 0.05 [E m] for AT500 series, and 0.5
. . [E m] for ST771 series.”
* Setup of Pr44 > Pr45 becomes invalid. (In this case, no division will be executed)”
» Z-phase will be fed out synchronizing with A-phase when the work crosses the zero
absolute position at first time after the control power is turned on. After this, Z-phase
- - - will be fed out at the intervals set with Pr47 (Z-phase setup of external scale).”

45" | Denominator of 010 32767[ « In case the encoder pulse is fed outd
* pulse output ~ <0> (When the control mode is position, velocity and torque control, and P446
division (Reversal of pulse output logic) is 0 or 1.)"

You can set up the pulse counts to be fed out from the pulse output (X5 0A+ : Pin-
. 21, 0A-: Pin-22, 0B+ : Pin-48, OB- : Pin-49).”

e Pr4a5=<0> (Default)O

"You can set up the output pulse counts per one motor revolution for each OA
and OB with the Pr44 setup. Therefore the pulse output resolution after
quadruple can be obtained from the formula below.”

_ The pulse output resolution per one revolution ~
. = Pr44 (Numerator of pulse output division) X4

* Pr45=0 :0J
The pulse output resolution per one revolution can be divided by any ration
according to the formula below.”

)  Prd4 (Numerator of pulse output division)” .
Pulse output resolution per one revolution - —— X Encoder resolution
Pr45 (Denominator of pulse output division)

<Cautions>
» The encoder resolution is 131072 [P/r] for the 17-bit absolute encoder, an
10000 [P/r] for the 5-wire 2500P/r incremental encoder.”
» The pulse output resolution per one revolution cannot be greater than the
encoder resolution.”
(In the above setup, the pulse output resolution equals to the encoder resolution.)”
» Z-phase is fed out once per one revolution of the motor.”
When the pulse output resolution obtained from the above formula is multiple of 4,
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.

PO |04IU0D
pPaso|D-]INd

! Pra4™ , . Prd4” )
when encoder resolution x Prd5 is multiple of 4 | | when encoder resolution x Prd5 is not multiple of 4

A L oA T L
B LT B LT

z z I
Synchronized Not-synchronized
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Parameter Setu

D

Standard default : < >

PrNo.

Title

Setupl
range

Function/Content

46~

Reversal of pulse
output logic

0to 3
<0>

You can set up the B-phase logic and the output source of the pulse output (X5 OB+
: Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation
between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.

Setupl
value”

A-phasel]

at motor CCW rotation

at motor CW rotation

(OA)D

LT

I e

<0>, 27

B-phas~e(OB)
non-reversal]

ST

S

1,3

B-phase(OB)

reversal

N o

B [ S I e

Prae

B-phase logiclJ

Output sourcel]

<0>"

Non-reversal™

Encoder position™

=

Reversal”

Encoder position™

2 "1
3 "1

*1 The output source of Pr46=2, 3 is valid only at full-closed control.

Non-reversal™
Reversal

External scale position™
External scale position

47" Z-phase setup of

external scale

0 to 32767] You can setup the interval of Z-phase output in the A-phase output pulses of the

<0> external scale (before quadruple), when you use the external scale as an output
source for the pulse output. (Pr02, (Control mode setup) is 6 and Pr46 (Reversal of
pulse output logic) is 2 or 3.)

* when Pr47 = <0> (default),”
no Z-phase is fed out of the external scale.

* when Pr47 =1 to 32767, ~

Z-phase will be fed out synchronizing with A-phase when the work crosses the
absolute position of 0 at first time after the control power on. After this, Z-phase
will be fed out at the intervals set with this parameter.

Electronic gear function-related (Pr48 to 4B)
0 to 10000] Electronic gear (Command pulse division/multiplication) function ~

<0>" * Purpose of this function™
(1) You can set up any motor revolution and travel per input command unit.”
(2) You can increase the nominal command pulse frequency when you cannot™
obtain the required speed due to the limit of pulse generator of the host controller.”

« Block diagram of electronic gear

48" |~
1st numerator of
electronic gear”

2nd numerator of |0 to 10000[
electronic gear” <0>"

Oto 17" Command™ | *1
pulse .

<0>" f—> 1

~ | Denominator (Pr4B) |

0 to 100007

<10000>" . . ~
- » "Numerator" selection of electronic gear

*1 : Select the 1st or the 2nd with the command electronic gear input switching™
(DIV : CN X5, Pin-28)

DIV input open”

DIV input connect to COM-

The electronic gear ratio is set with the formula below.

1st numerator (Pr48)
2nd numerator (Pr49) X

Multiplier of ~ )
electronic gear ”
numerator”

Denominator of

electronic gear

Internal” .
command

F _

External scale
Feed back™
pulse”

(Resolution)

Deviation™
counter

Selection of 1st numerator (Pr48)”
Selection of 2nd numerator (Pr49)

» when the numerator is <0> (Default) :Numerator (Pr48,49)X2Pr4A) is automat-
ically set equal to encoder resolution.

Encoder resolution

Electronic gear ratio =

Command pulse counts per one revolution (Pr48)

* when numerator = 0 :
Numerator of command ~
electronic gear (Pr48,49) X

Denominator of command electronic gear (Pr4B)

Multiplier of command ™
2 div/multiple numerator (Pr4A)

Electronic gear ratio =
<Caution> -
In actual calculation of numerator (Pr48, Pr49) X2Pr4A 4194304 (Pr4D setup value
+1) becomes the max. value.
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title rsa?r;[agm Function/Content
4C Setup of primary 0to 77 | Smoothing filter is the filter for primary delay which is inserted after the electronic
delay smoothing <1>" | gear.

Purpose of smoothing filter ~
* Reduce the step motion of the motor while the command pulse is rough. ~
* Actual examples which cause rough command pulse are; ~
(1) when you set up a high multiplier ratio (10 times or more).”
(2) when the command pulse frequency is low.

You can set the time constant of the smoothing filter in 8 steps with Pr4C.

Setup valuelll Time constant[
0" No filter function™
<1>" Time constant small”
r ¥
7 Time constant large

4D” | Setup of FIR 0to 317 | You can set up the moving average times of the FIR filter covering the command
* smoothing <0> pulse. (Setup value + 1) become average travel times.

4E Counter clear ” 0to 2" | You can set up the clearing conditions of the counter clear input signal which clears
input mode <1>" | the deviation counter.

Setup valuell ™ Clearing condition
0" Clears the deviation counter at level (shorting for longer than 100us)*1[
<1>" Clears the deviation counter at falling edge (open-shorting for longer than 100ps)*17]

2 Invalid

*1 : Min. time width of CL signal

CL(Pin-30) I—I
_’:_|

' 100ps or longer
4—

<Notes>
* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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Parameter Setup

Parameters for Velocity and Torque Control

Standard default : < >

PrNo. Title rsfgldgm Unit Function/Content
5E” 1st torque limit ~ 0 to 500 %" You can set up the limit value of the motor output torque (Pr5E : 1st
~ setup” <500>" ~ torque, Pr5F : 2nd torque). For the torque limit selection, refer to Pr03
- - *o ~ - (Torque limit selection).
- ~ - - This torque limit function limits the max. motor torque inside of the
5F 2nd torque limit 0 to 500" % driver with parameter setup.”
setu <500>" In normal operation, this driver permits approx. 3 times larger torque
P * than the rated torque instantaneously. If this 3 times bigger torque

causes any trouble to the load (machine) strength, you can use this

function to limit the max. torque.
torque [%] |CCW

+ Setup value is to be given in 300(Max. )]
% against the rated torque.” when Pr5E=150 2001
* Right fig. shows example of 1001
150% setup with Pr03=1." . (Rated) ,
« Pr5E limits the max. torque for \ 100 (Raﬂﬁg) ('\;aip)eed
both CCW and CW directions. ~ (-----------* 200 '
300

<Caution>0

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Note>
* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver
and the motor.

Parameters for Sequence

Standard default : < >

; Setup ; ;
PrNo. Title rangg Unit Function/Content
60 Positioning com- Oto~ Pulse | You can set up the timing to feed out the positioning complete signal
plete(In-position) 32767" (COIN : CN X5, Pin-39).
range <131> The positioning complete signal (COIN) will be fed out when the deviation

counter pulse counts fall within + (the setup value), after the command
pulse entry is completed.”

The setup unit should be the encoder pulse counts at the position control
and the external scale pulse counts at the full-closed control.

» Basic unit of deviation pulse is encoder "resolution", and varies per
the encoder as below.”
(1) 17-bit encoder : 2'7 = 131072”

D(2) 2500P/r encoder : 4 X 2500 = 10000~

<Cautions>0

1. If you set up too small value
to Pr60, the time until the
COIN signal is fed might
become longer, or cause
chattering at output.”

2. The setup of "Positioning
complete range" does not
give any effect to the final
positioning accuracy.

deviation™
pulses
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title rSa?r;uégD Unit Function/Content

You can set up the timing to feed out the zero-speed detection output signal
(ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [r/min].”
The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.

10to”~ r/min
20000

<50>

61 Zero-speed

» The setup of P61 is valid for both
CCW and CW direction regardless
of the motor rotating direction. ~

* There is hysteresis of 10 [r/min].

speed

(Pr61+10)r/min
—

/ (Pr61-10)r/min

—

You can set up the action of the positioning complete signal (COIN : Pin-
39 of CN X5) in combination with Pr60 (Positioning complete range).

Oto 3" -
<0>

63 Setup of ©
positioning ~
complete ~
(In-position) ~ <0>
output -

1

Setup valuelll Action of positioning complete signal

- The signal will turn on when the positional deviation is smaller
than Pr60 (Positioning complete range)”

The signal will turn on when there is no position command and the
positional deviation is smaller than Pr60 (Positioning complete range).”
The signal will turn on when there is no position command, the
zero-speed detection signal is ON and the positional deviation is
smaller than Pr60 (Positioning complete range).”

The signal will turn on when there is no position command and the
3 positional deviation is smaller than Pr60 (Positioning complete range).
Then holds "ON" status until the next position command is entered.

>

You can select whether or not to activate Err13 (Main power under-
voltage protection) function while the main power shutoff continues for the
setup of PréD (Main power-OFF detection time).

Oto1” -
<1>

65 LV trip selection at

main power OFF

Setup value] Action of main power low voltage protectiond
- When the main power is shut off during Servo-ON, Err13 will
0" not be triggered and the driver turns to Servo-OFF. The driver
- returns to Servo-ON again after the main power resumption.”
<1"> When the main power is shut off during Servo-ON, the driver
will trip due to Err13 (Main power low voltage protection).

<Caution>[

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Err13 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.

You can set up the running condition during deceleration or after stalling,
while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid

paso|O-|Ind

O
o
>
=
=
)
<
)
Q
)

Oto2” -
<0>

66~ Sequence at”
* over-travel inhibit

Setup value]

During decelerationl

I After stallingd

Deviation counter content

I

<0>_

Dynamic brake™
action”

Torque command=0~
towards inhibited direction

Hold™

Torque command=0~
towards inhibited direction

Torque command=0"
towards inhibited direction

Hald"

Emergency stop

Torque command=0"

towards inhibited direction

Clears before/”
after deceleration

<Caution>0

In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
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Parameter Setu

D

Standard default : < >

Setup

PrNo. Title range Unit Function/Content
67 Sequence at main 0to 9" = When Pr65 (LV trip selection at main power OFF) is 0, you can set up,”
power OFF <0> 1) the action during deceleration and after stalling”
2) the clearing of deviation counter content™
after the main power is shut off.
SetupO ~ Action - Deviation counter(]
valuel |During decelerationl]] After stalling content[]
<0>" DB~ DB~ Clear”
17 Free-run™ DB~ Clear”
2" DB~ Free-run” Clear”
3 Free-run” Free-run” Clear”
4 DB~ DB~ Hold™
5 Free-run” DB~ Hold™
6" DB~ Free-run™ Hold™
7 Free-run” Free-run” Hold™
8" Emergency stop” DB~ Clear”
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)”
<Caution>[]
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm Oto 3 iy You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup ~ Action - Deviation counter(l
value |During decelerationl] After stallingd content
<0>" DB~ DB~ Hold™
17 Free-run” DB~ Hold™
2 DB~ Free-run” Hold™
3 Free-run Free-run Hold
(DB: Dynamic Brake action)”
<Caution>[
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
69 Sequence at” 0to 9" - You can set up,”
Servo-Off <0> 1) the action during deceleration and after stalling”
2) the clearing of deviation counter content,”
after turning to Servo-OFF (SRV-ON signal : CN X5, Pin-29 is turned from
ON to OFF)~
The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)”
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall" of Preparation as well.
6A Setup of © 0to 100" 2ms You can set up the time from when the brake release signal (BRK-OFF :
mechanical brake <0> CN X5, Pin-10 and 11) turns off to when the motor is de-energized
action at stalling (Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.
+ Set up to prevent a micro-travel/ SRv-ON ON OFF
drop of the motor (work) due to the '
action delay time (tb) of the brake™  BRK-OFF e hold
* | After setting up Préa z tb|, ~ .<£>
then compose the sequence so as 2ctalbrake (ot T hoq
the driver turns to Servo-OFF after o T T _
the brake is actually activated. g‘noéféization energized: |2r?gfgized
| PréA |
Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.
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[Connection and Setup of Full-closed Control]

Standard default : < >

: Setup : :
PrNo. Title rangg Unit Function/Content
6B Setup of © 0to 100" 2ms You can set up time from when detecting the off of Servo-ON input signal
mechanical brake <0> (SRV-ON : CN X5, Pin-29) is to when external brake release signal

(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to

action at runnin
g servo off during the motor in motion.

» Set up to prevent the brake SRV-ON ON OFF

deterioration due to the motor BRK.OFF

running." - release hold
[P

« At Servo-OFF during the motor is actual energized [~ non———
running, tb of the right fig. will be \ . energized

a shorter one of either Pr6B motor” ! 30 r/min
setup time, or time lapse till the energization ;
motor speed falls below 30r/min. '

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in
motion" of Preparation as well.

6C~ | Selection of ~ 0to 3" - With this parameter, you can select either to use the built-in regenerative

* external - for resistor of the driver, or to separate this built-in regenerative resistor and
R | externally install the regenerative resistor (between RB1 and RB2 of

regg nerative A B-fraine Connector CN X2 in case of A to D-frame, between P and B2 of terminal

resistor <3> block in case of E, F-frame).

" Setup value fegert\grbagmégsistor] Regenerative processing and

for’

regenerative resistor overload(]

Cto F(;frame <0>" ~ Regenerative procesging circuit will be

<0> N . | activated and regenerative resistor overload
(C. D, E and" Built-in resistor protection will be triggered according to the

F-frame)” - built-in resistor (approx. 1% duty).”

~ ~ The driver trips due to regenerative overload

- . | protection (Err18), when regenerative
1 External resistor | processing circuit is activated and its active
- - ratio exceeds 10%, ~
Regenerative processing circuit is activated,
27 External resistor Tbut no regenerative over-load protection is
triggered.”
5 - Both regenerative processing circuit and
<3> N ist regenerative protection are not activated, and
(A, B-frame) o resistor built-in capacitor handles all regenerative
power.

<Remarks>[

Install an external protection such as thermal fuse when you use the
external regenerative resistor. ~

Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
over-load protection.”

<Caution> O

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.”

External regenerative resistor gets very hot, and might cause burning.
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6D~ | Detection time of  [35t0 1000 2ms You can set up the time to detect the shutoff while the main power is kept
* main power off <35> shut off continuously.”

The main power off detection is invalid when you set up this to 1000.

6E Torque setup at 0 to 5007 % You can set up the torque limit in case of emergency stop as below.”

emergency stop <0> * During deceleration of over-travel inhibit with the setup 2 of Pr66
(Sequence at over-travel inhibit input) ™

* During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off) ~

* During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-OFF) ~

Normal torque limit is used by setting this to 0.

70 Setup of position  |0to 32767] 256 x | « You can set up the excess range of position deviation.

deviation excess <25000> |resolution| * Set up with the encoder pulse counts at the position control and with the
external scale pulse counts at the full-closed control. ~

» Err24 (Error detection of position deviation excess) becomes invalid
when you set up this to 0.

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
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Parameter Setu

D

Standard default : < >

PrNo. Title ?‘fgsgm Unit Function/Content
72 Setup of ~ 0 to 500 % * You can set up the over-load level. The overload level becomes 115 [%]
over-load level <0> by setting up this to 0.~
* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-load level. ~
* The setup value of this parameter is limited by 115[%] of the motor rating.
73 Setup of © 0to 20000f  r/min * You can set up the over-speed level. The over-speed level becomes 1.2
over-speed level <0> times of the motor max. speed by setting up this to 0.”

* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-speed level. ©

» The setup value of this parameter is limited by 1.2 times of the motor
max. speed.”

<Caution>[J

The detection error against the setup value is £3 [r/min] in case of the 7-wirg

absolute encoder, and +36 [r/min] in case of the 5-wire incremental encoder.

Parameters for Full-Closed Control

Standard default : < >

PrNo. Title ?aer&sgﬂ Unit Function/Content
78" Numerator of ~ 0to 32767 — You can setup the ratio between the encoder resolution and the external
* external scale ~ <0>" - scale resolution at full-closed control. }
division™ - - Encoder resolution per one motor revolution™ _ Pr78 X 2P7?
- - - External scale resolution per one motor revolution - Pr7A
- - . « Pr78= <0> (default) -
79° | Multiplier of ~ 0to 17" - Numerator equals to encoder resolution, and you can setup ~
* numerator of ~ <0>" - the external scale resolution per one motor revolution with Pr7A.
external scale ~ - - .
division™ - - | Pr8=0" .
N - - Setup the ratio between the external scale resolution and the encoder
resolution per one motor revolution according to the above formula.”
TA™ Denominator of © |1 to 32767] = <Caution>0
* external scale ™ <10000> * Upper limit of numerator value after calculation is 131072. Setup
division exceeding this value will be invalidated, and 131702 will be the actual
numerator. -
7B” | Setup of hybrid ~ 1to 10000] 16 x * You can setup the permissible gap (hybrid deviation) between the
* deviation excess <100> | external present motor position and the present external scale position.”
scale * The driver will trip with Err25 (Hybrid deviation excess protection) when
pulse the deviation is generated which exceeds the permissible gap.
7C” Reversal of ~ Oto1” - You can set up the logic of the absolute data of the external scale.
*  |direction of - <0> Setup.valuef] Content[
external scale . Serial data will increase when the detection head travels
9 to the right viewed from the mounting side. (+ count)”
1 Serial data will decrease when the detection head travels
to the right viewed from the mounting side. (- count)
<Caution>[
When you use the linear scale by other manufacture than Mitutoyo,
position data will be kept as it is with the setup of 0, and it will become as
a reversed signed position data with the setup of 1.
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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Gain Adjustment

It is required for the servo driver to run the motor in least time delay and as faithful as possible against the
commands from the host controller. You can make a gain adjustment so that you can run the motor as

closely as possible to the commands and obtain the optimum performance of the machine.

<e.g.: Ball screw>

[r/min]

Gain setup : Low

+2000

Ay AN
A/ AN
\ =)

!

Command Speed

-2000
00

Gain setup : High

/. A\
y/4 AN

=

Gain setup : High + feed forward setup

o\

/ N\

/ N\
\

125 250 375 0.0 125 250 375 0.0 125 250 375
Position loop gain™ ;207 Position loop gain™ 11007 Position loop gain™ 11007
Velocity loop gain™ 11007 Velocity loop gain™ : 507 Velocity loop gain™ : 507
Time constant of”_ 50 Time constant of”_ - 50" Time constant of”_ - 50"
V-loop integration V-loop integration : V-loop integration :
Velocity loop feed forward™ : 0~ Velocity loop feed forward™ : 07 Velocity loop feed forward™ : 500™
Inertia ratio™ : 100 Inertia ratio™ : 100 Inertia ratio” : 100
(Procedures )
Start adjustment
Automatic
adjustment ? No
Yes
¥ (see P.239)
Ready fo(g_ Release of "
C(i)r??)rl.rjlta’? No auto-adjusting
function
Yes
Default) (see P.228) ¥y (see P.236)
Real time”™ Normal mode”
auto-gain tuning auto-gain tuning Use the !
gain setup of auto-
adjustment 2. Yes
No ¥y (see P.248)

Gain automatic™
setup function

Auto-adjustmen
of stiffness ?

No

(see P.231)

Fit-gain function

Y

@

Action O.K.?

Yes (see P.240)
(see P.239) Manual gain tuning
Release of”
auto-adjusting”
function

Action O.K.?

Yes

A

| Writing to EEPROM |
A4

Finish adjustment (Consult to authorized deaIeD
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[Adjustment]

Function

Explanation

Pages [
to O
refer

Real-time auto-gain tuning”

Estimates the load inertia of the machine in real time, and auto-
matically sets up the optimum gain corresponding to this result.”

P.228"

Fit-Gain function™

Searches automatically the appropriate stiffness setup by en-
tering the certain action pattern repeatedly, to set up the stiff-
ness of real-time auto-gain tuning at position control.”

P.2317

Adaptive filter”

Reduces the resonance vibration point by automatically setting
up the notch filter coefficient which removes the resonance
component from the torque command while estimating the res-
onance frequency from the vibrating component which appears
in the motor speed in actual operating condition.”

Automatic adjustment

Normal mode auto-gain tuning”

Sets up the appropriate gain automatically by calculating the
load inertia from the torque required to run the motor in the
command pattern automatically created in the driver.”

Release of automatic gain ~
adjusting function-~

Describes the cautions when you invalidate the real-time auto-
gain tuning or adaptive filter which are defaults.”

Manual gain tuning (basic)”

Execute the manual adjustment when real-time auto-gain tun-
ing cannot be executed due to the limitation of control mode
and load condition, or when you want to obtain an optimum re-
sponse depending on each load.”

Basic procedure”

Adjustment of position control mode™

Adjustment of velocity control mode™

Adjustment of torque control mode”

Adjustment of full-closed control mode™

Gain switching function™

You can expect to reduce vibration at stopping and settling
time and to improve command compliance by switching the
gains by internal data or external signals.”

Manual adjustment

Suppression of machine ~

resonance ~

When the machine stiffness is low, vibration or noise may be gen-
erated due to the distorted axis, hence you cannot set the higher
gain. You can suppress the resonance with two kinds of filter.”

Automatic gain setup function™

Initializes the control parameters and gain switching parameters
to the values corresponding to the automatic tuning stiffness
parameters, before executing the manual auto-gain tuning.”

Manual gain tuning (application)”

You can obtain the higher performance while you are not satis-
fied with the performance obtained with the basic adjustment,
using the following application functions.”

Instantaneous speed observer”

Function which obtains both high response and reduction of vi-
bration at stopping by estimating the motor speed with the load
model, and hence improves the accuracy of speed detection.”

Damping control

Function which reduces vibration by removing the vibration fre-
quency component while the front end of the machine vibrates.

<Remarks>

* Pay extra attention to safety, when oscillation (abnormal noise and vibration) occurs, shut off the main
power, or turn to Servo-OFF.
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Real-Time Auto-Gain Tuning Mode

Position/Velocity

Gain”
auto-setup f auto-adjustmentf

Filter”
Torque™

Estimates the load inertia of the command F—y— Adoonuo] command
) . . » Position/Velocity aptive o>
machine in real time and sets i — control ™ Filter

Action command under

up the optimum gain automati- il coadition

cally responding to the result.

L Resonance frequency e
estimation
,,,,,,,,,,,,,,,,, P

Load inertia estimation

Real time ~
auto-gain tuning

current”
control

Motor™
current

» Motor

Motor™
speed

Servo driver

Encoder

(Applicable Range )

Real time auto-gain tuning is applicable to all control modes.

Real-time auto-gain tuning may not be executed properly under the conditions described in the table below.
In these cases, use the normal mode auto-gain tuning (refer to P.236 of Adjustment), or execute the manual

auto-gain tuning (refer to P.240).

Conditions which obstruct real-time auto-gain tuning action

Load inertia

* The load is too small or large compared to the rotor inertia. (less than 3 times or more than 20 times)]
* The load inertia changes too quickly (10 [s] or less)”

Load

» The machine stiffness is extremely low.”
* A chattering such as backlash exists.”

Action pattern

* The motor is running continuously at low speed of (100 [r/min] or lower.”

* Acceleration/deceleration is slow (2000 [r/min] per 1[s] or low).”

» Acceleration/deceleration torque is smaller than unbalanced weighted/viscous friction torque.”

» When the speed condition of 100 [r/min] or more and acceleration/deceleration condition of
2000 [r/min] per 1 [s] are not maintained for 80 [ms].

(How to Operate |
1) Bring the motor to stall (Servo-OFF).

2) Set up Pr21 (Setup of real-time auto-gain tuning mode) to 1-7.

Setup value[ Real time auto-gain tuning Varying degree of load inertia in motion

0" (not in use)” -

11 - no change”

2 normal mode” slow change”

3 ) rapid change™

4- - no change”

57 vertical axis mode” slow change”

6~ ) rapid change™

7 no gain switching mode no change

When the changing degree of load inertia is large, set up 3 or 6.”

When the motor is used for vertical axis, set up 4-6.”
When vibration occurs during gain switching, set up 7.

3) Set up Pr22 (Machine stiffness at real-time auto-gain tuning) to 0 or smaller value.

4) Turn to Servo-ON to run the machine normally.

5) Gradually increase Pr22 (Machine stiffness at real-time auto-gain tuning, machine) when you want to
obtain a better response. Lower the value (0-3) when you experience abnormal noise or oscillation.

6) Write the result to EEPROM when you want to save it.
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[Adjustment]

Insert the console connector to ~

CN X6 of the driver, then turn ~
on the driver power.

Setup of parameter, Pr210]

Press @.”
Press ."
Match to the parameter No. ~

to be set up with @@ (Here match to Pr21.)"
Press (8).- I
Change the setup with @ @ S

Press @
Setup of parameter, Pr220

Match to Pr22 with (A) ~
Press @.“
Numeral increases with @ - (default values)
and decreases with @ -

Press @.“

Writing to EEPROM [

D

Bars increase as the right fig. shows ~
by keep pressing @ (approx. 5sec).”

Writing starts (temporary display).” SEARFE

v 2

Finish F n SHIFESEE JErrar | e
Writing completes Writing error =

occurs D

Return to SELECTION display after writing finishes, referring ™
to "Structure of each mode"(P.60 and 61 of Preparation).
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Real-Time Auto-Gain Tuning

(Parameters Which Are Automatically Set |
Following parameters are automatically adjusted.  Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
10™ | 1st gain of position loop™ 15" | Velocity feed forward™ 3007
11" | 1st gain of velocity loop™ 16~ | Time constant of feed forward filter” 50~
12" | 1sttime constant of velocity loop integration™ 27" | Setup of instantaneous speed observer” 0"
13" | 1stfilter of velocity detection™ 30" | 2nd gain setup” 17
14” | 1st time constant of torque filter” 317 | 1st mode of control switching™ 107
18" | 2nd gain of position loop™ 32" | 1st delay time of control switching ~ 307
19” | 2nd gain of velocity loop™ 33" | 1stlevel of control switching ~ 50~
1A” | 2nd time constant of velocity loop integration™ 34" | 1st hysteresis of control switching™ 33
1B™ | 2nd filter of speed detection” 35" | Position gain switching time™ 207
1C” | 2nd time constant of torque filter” 36 2nd mode of control switching 0
20 Inertia ratio

<Notes>

* When the real-time auto-gain tuning is valid, you cannot change the parameters which are automati-
cally adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of real-time auto-gain tuning)
is 1 to 6, and becomes 0 in other cases.

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or
increase of Pr22 (Selection of machine stiffness at real-time auto-gain tuning) until the load inertia is
identified (estimated) or the adaptive filter is stabilized, however, these are not failures as long as they
disappear immediately. If they persist over 3 reciprocating operations, take the following measures in
possible order.

1) Write the parameters which have given the normal operation into EEPROM.
2) Lower the setup of Pr22 (Selection of machine stiffness at real time auto-gain tuning).
3) Set up the notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might
have changed to extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency)
will be written to EEPROM every 30 minutes. When you turn on the power again, the auto-gain tuning will
be executed using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be
invalidated (0) automatically.

(5) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia esti-
mation will be invalidated.
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[Adjustment]

Fit-Gain function

Outline Position command }
y Motor

(Reciprocatin

_ . it ~NAi _ command with” ition ~ Torque ~ curren
Lo whieh arecuton e mutormate oo o — SR |2 S8 Tl e crr
stiffness corresponding to the machine 5 o =i, j
while the real time auto-gain tuning is used -D—U* L Resogg?i?%gﬁgtrjmencr B
at position control. This function automati- ERe Al time Load nertia égﬁ’ﬁéﬁ"_"«‘ Spac
cally searches the optimum stiffness setup ;auto-gain tuning . _ | @
by repeating reciprocating movement at (st?mngi"é\ﬁftfﬂzn:s“grmsgtgugir?ri iDét%?t.lon
position control. jtable : | vibration

oy Fit-gain function <S-érvo driver

(Applicable Range |

This function can be applicable when the following conditions are satisfied in addition to the applicable
conditions for real time auto-gain tuning.

Conditions under which the Fit-gain function is activated

* The real-time auto-gain tuning has to work properly.”
* At Servo-ON status”™

* Pr21=1-6 (Not usable when Pr21=0 or 7)"

» The adaptive filter is validated.”

* Pr23=1: Validated

« At position control mode”

Real time auto-gain O
tuning action

Adaptive filter

Control mode Pr02=0 : Position control

Pr02=3 : 1st control mode of position/velocity control”
Pr02=4 : 1st control mode of position/torque control”

. I, . . ~ Accel/deceleration™
The position command to be for reciprocating movement <(3000r/min/0.1s)

1 [s] or longer

* One position command time to be 50 [ms] or longer .” command~ ,
« Min. frequency of position command to be 1 [kpps] or ~ waveform —f :

Action pattern PR
more.” 50 [ms] or longer

(To be used for judgment of start and finish of command) F;%Srﬁg?;';g 1 1 I~
OFF —  «—1][s] or longer

This function may not work properly under the following conditions in addition to the conditions for real time
auto-gain tuning. In these cases, use the normal real-time auto-gain tuning.

Conditions which obstruct Fit-Gain action

juawisnipy

* The position command is small such as less than 2 revolutions.”

.0 » When the positioning cannot be completed before the start of the next position command even™
Action pattern

though the positioning command has been completed.”
« Acceleration/deceleration is rapid such as 30000 [r/min] per 1[s].
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Real-Time Auto-Gain Tuning

(Before Operation

Before the start-up of the Fit-Gain function, set up the followings with the Fit-Gain screen and parameter
setup mode of the front panel, or the Console or the Setup Support Software, "PANATERM®".

Parameter Setup value Notes
Either of 1-6.”
1 17 | Normal mode” no change™ )
. . 1 27 | Normal mode” slow change” You can setup
Pr21 (Setup of real-time auto-gain O i
. ( P g 1 3 Normal mode™ rapid change™ parameters |~n the left
tuning mode) | = ; - m - through the
4 Vertical axis mode no change .
= . - = = EXECUTION display
1 5 Vertical axis mode slow change . .
— - - - - of the Fit-Gain screen
1 6 Vertical axis mode rapid change on the front panel. ~
Pr22 (Selection machine stiffness at real time [ 0 : Real ti tiff No. 0° (Refer to. P.72 of”
auto-gain tuning) o - eallime stifiness To. Preparation.)
Pr23 (Setup of adaptive filter) 1: Valid”
Pr60 (Positioning complete range) In case of 17bit encoder, 20 pulses or more,
In case of 2500P/r encoder, 10 pulses or more,

(How to Operate |

| Procedures |

(1) Bring the front panel display to EXECUTION
display of the Fit-Gain screen.”
(For operation of the front panel, refer to P.72
of Preparation.)”
(2) Start up the Fit-Gain function by pressing@
for approx. 3sec after lowering the stiffness ~

to 0 while the dot “ . ” on the right lower cor-

ner flashes.”
(3) Enter the position command which satisfies
the action pattern condition of P.228,
"Applicable Range".”

<Caution 1>~

The Fit-Gain movement requires max. 50 re-
ciprocating movements. The Fit-gain function
finishes when the optimum real-time stiffness
| No. is found in normal case.”

(4) IF_+a 5K will be displayed when the Fit-Gain
function finishes normally, and will be
displayed when this finishes with error.”

(You can clear display by operating
any key.)

<Caution 2>

will be displayed in the following cases.”

* No chattering of COIN signal and real-time
stiffness NO. without micro vibration, have
been found.”

* One of the keys of the front panel has been
operated during the Fit-Gain action, or
applicable condition have not been
satisfied.

| Example of front panel display |

SELECTION [ EXECUTION (I
display display
[l C Co_ 1 oy
nec _ 1 C / / ! 1j(when Pr23=1)

Fit-Gain screen (bﬁ?tg;) EXECUTION display of
Fit-Gain screen

After setting up of ~
stiffness to 0, ©

keep pressing -
for approx.3sec
while the dot on the ™
right corner flashes.

\ 4
Front panel display ™ U 0 e .
changes to 000.000 L0 0,00 g | FitGain starts
h 4
Front panel display ~ oo
changes together with™ L, e
the machine movement. :
L n
0000, 0

I
(-

Normal
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[Adjustment]

(Result of Fit-Gain |
will be displayed when the Fit-Gain finishes normally, and will be displayed when it

finishes with some error. Write the result to EEPROM when you want to apply the result after the power
reset.

[EXECUTION display] Writing of the result from the Fit-Gain screen

]

-

- 1 _ 1
. |

~

|~

r Press @ for approx.3sec to”
save the present setup to EEPROM.

(Parameters Which Are Automatically Set |

Following parameters are automatically adjusted. Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
10™ | 1st gain of position loop ~ 15™ | Velocity feed forward™ 3007
117 | 1st gain of velocity loop ~ 16~ | Time constant of feed forward filter” 50~
127 | 1st time constant of velocity loop integration™ 27" | Setup of instantaneous speed observer” 0"
13™ | 1st filter of velocity detection ~ 307 | 2nd gain setup” 17
14"~ | 1st time constant of torque filter time™ 317 | 1st mode of control switching™ 107
18" | 2nd gain of position loop™ 32" | 1st delay time of control switching™ 30°
19” | 2nd gain of velocity loop™ 33" | 1st level of control switching™ 50
1A” | 2nd time constant of velocity loop integration™ 34" | 1st Hysteresis of control switching™ 33"
1B~ | 2nd filter of velocity detection™ 357 | Switching time of position gain” 20”
1C” | 2nd time constant of torque filter” 36 | 2nd mode of control switching 0
20" | Inertia ratio”
22 | Selection of machine stiffness at real time auto-gain tuning

During the Fit-Gain movement, you may experience some noise and vibration, however, these do not give
any trouble since the gain is automatically lowered. If noise and vibration persist, interrupt the Fit-Gain by
pressing one of the switches of the front panel.

awisnlpy
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Adaptive Filter

. . - Gain” Filter” -
Estimates the resonance P05|t|0nNe|00|té/ auto-setup * auto-adjustment®  Torque” cl\L/JISrteor:t
. . comman " ] - ~
frequency out of vibration / » Position/Velocity’| | Adaptive com‘mand current »/  Motor
. —»> control Filt control
component presented inthe  (‘Acion command under il
motor speed in motion, then actual condition L
Resonance frequency
removes the resonance | =——~<—>> || | | estimation | i«
component from the torque Load inertia estimation [ |
command by setting up the Real time ~ Votor-
notch filter coefficient auto- auto-gain tuning . speed/
. ncoder
matically, hence reduces Servo driver

the resonance vibration.

(Applicable Range )
This function works under the following condition.

Conditions under which the Adaptive filter is activated
Control Mode » Applies to other control modes than torque control.

The adaptive filter may not work properly under the following conditions. In these cases, take measures to
resonance according to the manual adjustment procedures, using the 1st notch filter (Pr1D and 1E) and the
2nd notch filter (Pr28 to 2A).

Conditions which obstruct adaptive filter action
» Resonance frequency is lower than 300[Hz].”

Resonance point| * Resonance peak is low, or control gain is low where the motor speed is not affected by this.”
» Multiple resonance points exist.”

» Motor speed variation with high harmonic component is generated due to non-linear factors such as |
backlash.”
Command pattern | « Acceleration/deceleration is rapid such as 30000[r/min] per 1[s].

Load

(How to Operate |

1) Validate the adaptive filter by setting up Pr23 (Setup of adaptive filter) to 1.
Adaptive filter automatically estimates the resonance frequency out of vibration component presented in
the motor speed in motion, then removes the resonance components from the torque command by set-
ting up the notch filter coefficient automatically, hence reduces the resonance vibration.

Setup“value Adaptive filterd Adaptive action
0" Invalid™ -
1 . Yes”
Valid
2 at No (Hold)

When adaptation finishes (Pr2F does not change), and resonance point seems
not change, set up the value to 2.

2) Write the result to EEPROM when you want to save it.
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[Adjustment]

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or
when you increase the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning), until
the load inertia is identified (estimated) or the adaptive filter is stabilized, however, these are not failures
as long as they disappear immediately. If they persist over 3 reciprocating operations, take the following
measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode) to 0.
(Reset of inertia calculation and adaptive action)

4) Set up the notch filter manually.

(2) When abnormal noise and oscillation occur, Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Pr2F (Adaptive filter frequency) will be written to EEPROM every 30 minutes. When you turn on the
power again, adaptive action will be executed using the latest data as initial values.

(4) The adaptive filter is normally invalidated at torque control, however, when you select torque control
while you set up Pr02 (Control mode setup) to 4 and 5, the adaptive filter frequency before mode switch-
ing will be held.

[Invalidation of Adaptive Filter)

When you set up Pr23 (Setup of adaptive filter) to 0, the adaptive filter function which automatically follows
the load resonance will be invalidated.

If you invalidate the adaptive filter which have been working correctly, noise and vibration may occur due to
the effect of resonance which have been suppressed.

Therefore, execute the copying function of the setup of adaptive filter (Pr2F) to the 1st notch frequency
(Pr1D) from the Fit-Gain screen of the front panel (refer to P.72, "Fit-Gain Screen" of Preparation), or set up
Pr1D (1st notch frequency) manually by using the table below, then invalidate this filter.

Pr2F” | 1st notch frequency [Hz]” Pr2F” | 1st notch frequency [Hz]O Pr2F” | 1st notch frequency [Hz]”
0~ (invalid)™ 227 766~ 44~ 326~
17 (invalid)™ 237 7377 45 3147
2" (invalid)” 247 709" 46 3027
3" (invalid)™ 25 6827 47" 2907
4” (invalid)” 267 656~ 48 2797
5" 14827 277 6317 49 | 269 (invalid when Pr22z 15)"
6" 1426~ 28" 607" 50" | 258 (invalid when Pr22z15)"
7 13727 297 584~ 517 | 248 (invalid when Pr22=15)"
8" 13197 307 562~ 527 | 239 (invalid when Pr22=15)"
9" 1269~ 317 5407 53" | 230 (invalid when Pr22z15)"
107 12217 327 520~ 54~ | 221 (invalid when Pr22=z 14)”
117 1174~ 33" 500~ 55" | 213 (invalid when Pr22z14)"
127 1130” 34" 4817 56" | 205 (invalid when Pr22z14)”
137 1087~ 357 4627 57" 197 (invalid when Pr22=z 14)”
14~ 1045~ 36~ 4457 58~ 189 (invalid when Pr22=z 14)”
157 1005~ 377 428" 59~ 182 (invalid when Pr22=z13)”
16~ 967~ 38" 4127 60~ (invalid)™
17" 930~ 397 396" 61" (invalid)™
18" 895~ 40° 3817 62" (invalid)”
197 861~ 417 366~ 63" (invalid)™
20” 828~ 42" 3527 64~ (invalid)™
21 796 43 339 : -

*Set up 1500 to Pr1D (1st notch frequency) in case of “ invalid ” of the above table.
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Normal Mode Auto-Gain Tuning

Position command Position command

Normal mode™
auto-gain tuning

The motor will be driven per the command with a pat- oad morta - |
tern generated by the driver automatically. The driver calculation Voo
estimates the load inertia from the necessary torque, Sa Torque- current

adjust  command
Position/Velocity [
Control
D]

and sets up an appropriate gain automatically. Generfa;ion N
O
internal ~

Current]
control

positional ~
command ’ Motor torque
- _ ®
(Applicable Range ) Servo driver

This function works under the following condition.

Conditions under which the normal mode auto-gain tuning is activated

Control model Applies to all control modes.”
» Servo-ON status™
Others . .
» No entry of deviation counter clear signal
<Remarks>

Set up the torque limit selection (Pr03) to 1.
When you set up other than 1, driver may not act correctly.

Normal mode auto-gain tuning may not be work properly under the following conditions. In these cases, set
up in manual gain tuning

Conditions which obstruct normal auto-gain tuning
O » Too small or too big compared to the rotor inertia™
Load inertiad (smaller than 3 times or larger than 20 times)”
0 * Load inertia varies.”
Logd * Machine stiffness is extremely low.”
 Chattering such as backlash exists.

* Tuning error will be triggered when an error, Servo-OFF, the main power shutdown, validation of over-
travel inhibition, or deviation counter clear occurs during the normal mode auto-gain tuning.

« If the load inertia cannot be calculated even though the normal mode auto-gain tuning is executed, gain
value will not change and be kept as same as that of before the execution.

* The motor output torque during the normal auto-gain tuning is permitted to the max. torque set with Pr6E
(Setup of torque limit).

Pay an extra attention to the safety. When oscillation occurs, shut off the main power or turn to Servo-
OFF immediately. Bring back the gain to default with parameter setup. Refer to cautions of P.71,
"Auto-Gain Tuning Mode" of Preparation as well.
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[Adjustment]

( Auto-Gain Tuning Action |
(1) In the normal mode auto-gain tuning, you can set up the response with machine stiffness No..

Machine stiffness No.

* Represents the degree of machine stiffness of the customer's machine and have values from o to 15.
You can set a higher No. to the high stiffness machine and set up a higher gain.

» Usually start setting up with a lower value and increase gradually to repeat auto-gain tuning in the
range where no oscillation, no abnormal noise, nor vibration occurs.

(2) This tuning repeats max. 5 cycles of the action pattern set with Pr25 (Normal mode auto-gain tuning
action). Action acceleration will be doubled every one cycle after third cycle. Tuning may finish, or action
acceleration does not vary before 5th cycle depending on the load, however, this is nor an error.

(How to Operate |

(1) Set up the action pattern with Pr25.
(2) Shift the load to the position where no hazard is expected even though the action pattern which is set
with Pr25 is executed.
(3) Prohibit the command entry.
(4) Turn to Servo-ON.
(5) Start up the auto-gain tuning.
Use the front panel or the "PANATERM®".
For the operation of the front panel, refer to P.71, "Auto-Gain Tuning Mode" of Preparation.
(6) Adjust the machine stiffness to the level at which no vibration occurs and obtain the required response.
(7) Write the result to EEPROM, if it is satisfactory.

(Parameters Which Are Automatically Set |
Table of auto-gain tuning

Pr [0 i Stiffness value

No. Title 00| [0 20| 30| [4)0 50| 60| 70| 80| 90| 100 110 120 130 140 150
10| 1st gain of position loop ™ 1277 327 397 487 637 7127 907 1087 1357 1627 2067 2517 3057

11 |1st gain of velocity loop™ 971 187 227 277 357 407 507 607 757 907 1157 1407 1707

12 | 1st time constant of velocity loop integration] 627 317 257 217 167 147 127 117 971 8| 71 67 5]

13| 1st filter of velocity detection ™ 0l o017 o1 01 01 0] 0] 0] 01 0] 07 0] 07

14 | 1st time constant of torque filter time *27 | 2537 1267 1037| 847 657 577 457 387 307 257 207 167 137

15 | Velocity feed forward™ 3007 3007 3007 3007| 3007 3007 3007 3007 3007 3007 3007 3007 3007

16 | Velocity FF filter” 507 507 507 507 507 507 507 507 507 507 507 507 507

18|2nd gain of position loop~ 197 387 467 577 737 847 1057 1267 1577 1887 2417 2937| 356~

19 [2nd gain of velocity loop™ 97 187 227 277 357 407 507 607 757 907 1157 1407 1707

1A| 2nd time constant of velocity loop integration”| 9997 9997 9997 9997 9997 9997 9997 9997 9997 9997 9997| 9997 9997

1B| 2nd filter of speed detection” 0l 01 01 01 01 0] 0] 0] 01 0] 07 0] 07

1C| 2nd time constant of torque filter *2"| 2537 1267 1037 847| 657 577 457 387 307 257 207 167 137

20| Inertia ratio” Estimatéd load ineftia rafio  ~ - - - ) - ) - - - ]
27 | Setup of instantaneous velocity observer| 07 07 0] 0] 0] 0] 0] 0] 0] 0] 0] 07 0] 0] 07 0
30|2nd gain setup” O R o e o e e e o e v o e
31| 1st mode of control switching *1~ 1071 107 107 107 107 107 107 107 107 107 107 107 107 107 107 107
32 | 1st delay time of control switching™ | 307 307 307 307 307 307 307 307 307 307 307 307 307 307 307 307
33| 1st level of control switching ~ 507 507 507 507 507 507 507 507 507 507 507 507 507 507 507 507
34 | 1st Hysteresis of control switching™ | 337 337 337 337 337 337 337 337 337 337 337 337 337 33| 33| 33
35 | Switching time of position gain™ 207 207 207 207 207 207 207 207 207 207 207 207 207 207 207 207
36 | 2nd mode of control switching 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I:I represents parameters with fixed value. Default for A to C-frame is 4, and 1 for D to F-frame.

*1 Stiffness value is 10 for position control and full-closed control, and 0 for velocity control and torque control.”
*2 Lower limit for stiffness value is 10 for 17-bit encoder, and 25 for 2500P/r encoder.
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Normal Mode Auto-Gain Tuning

(How to Operate from the Front Panel |

(1) Turn to the normal auto-gain tuning ~
mode from the monitor mode, by ~

pressing the SET button, then press” ;
the mode switching button three times.” (17 T

-
-yt
=

(]
o -

For details, refer to P.60 and 61, ~
. "Structure of Each Mode" of Preparation.”

r7) Display of rotational speed ™
L!] of the motor (initial display)

L Machine stiffness No.

(2) Enter the machine stiffness No. by pressing @ @

‘-|

-
-
-

-
-
-

by pressing @."

! P
I - g

|1

(3) Shift to MONITOR/EXECUTION mode ~
. by pressing @.”

(4) Operation at MONITOR/EXECUTION mode™
Keep pressing @ until the display ~

changes to C

* Pin-29 of the connector, CN X5 to be ~
Servo-ON status.”
Keep pressing @ for approx.3sec, ~
. then bar increase as the right fig. shows. ~

-
-

()
e
-

The motor starts rotating.”
For approx. 15 sec, the motor repeats ™
max. 5 cycles of CCW/CW rotation, ~
2 revolutions each direction per one cycle. ~
Tuning may finish before 5th cycles, ~

. however, this is not an error.”

(5) Write the gain value to EEPROM to prevent ™
them from being lost due to the power shut off.”

- 1 o F| Machine stiffness No. (High)

Value changes toward the direction as ~
& an arrow shows by pressing @ and”
changes toward the reversed direction ~

l Machine stiffness No. (Low)

Drive method Machine stiffness No.
Ball screw direct connection™ 8 -14~
Ball screw + timing belt” 6-12"
Timing belt” 4-10"
Gear, Rack & Pinion” 2-8
Others, low stiffness machine 0-8

~
J

-
-'
"~
Ny
.-

]

~
(]

-
()
[
Y
.~

' <

-
-

)
[ '
-
)
-

]
e

4

L - L L
I 101 i,

|

L oo e - -
U =N

Tuning finishes ~

Tuning error

i normally
<Caution>
Do not use the normal mode auto-gain tuning with the motor and driver alone. Pr20 (Inertia ratio) be-
comes to 0.
<Notes>
Contentl] Causel] Measurel]

One of alarm, Servo-OFF or
deviation counter clear has
occurred.”

Display of error.”

» Avoid an operation near the limit switch or origin proximity switch.”

e Turn to Servo-ON.”

* Release the deviation counter clear”

Value of parameter|Load inertia cannot be identified.”
related to gain (such as |~
Pr10) is kept as same|”
as before the execution.”| ”

» Lower Pr10 to 10 and Pr11 to 50, then execute the tuning.”
* Adjust the gain manually. (Calculate the load inertia, and then

enter.)”

Motor does not run. CL (Pin-30) of CN X5 is entered.

Turn off the CL (Pin-30) of CN X5.
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Release of Automatic Gain Adjusting Function (adjustment]

Cautions are described when you want to invalidate the real time auto-gain tuning of default or the adaptive filter.

Execute the release of the automatic adjusting functions while all action stop (Servo-OFF)

[Invalidation of Real-Time Auto-Gain Tuning]

You can stop the automatic calculation of Pr20 (Inertial ratio) and invalidate the real-time auto-gain tuning by
setting up Pr21 (Real-time auto-gain tuning setup) to 0.

Note that the calculation result of Pr20 (Inertia ratio) will be held, and if this parameter becomes abnormal
value, use the normal mode auto-gain tuning or set up proper value manually obtained from formula or
calculation.

[Invalidation of Adaptive Filter)

When you set up Pr23 (Setup of adaptive filter) to 0, adaptive filter function which automatically follows the
load resonance will be invalidated.

If you invalidate the adaptive filter which have been working correctly, noise and vibration may occur due to
the effect of resonance which have been suppressed.

Therefore, execute the copying function of the setup of adaptive filter (Pr2F) to the 1st notch frequency
(Pr1D) from the Fit-gain screen of the front panel (refer to P.72, "Fit-Gain Screen" of Preparation), or set up
Pr1D (1st notch frequency) manually by using the table below, then invalidate this filter.

Pr2FO| 1st notch frequency [Hz]O Pr2F| 1st notch frequency [Hz]O Pr2FC| 1st notch frequency [Hz]O
0" (invalid)™ 227 766~ 44~ 3267
17 (invalid)” 23" 737" 45~ 314"
2 (invalid)” 24~ 709" 46~ 3027
3 (invalid)” 257 6827 47" 2907
47 (invalid)” 26" 656~ 48~ 2797
5" 1482~ 27" 631~ 49” 269 (invalid when Pr22=15)"
6~ 1426~ 28" 607" 50~ 258 (invalid when Pr22=z=15)"
7 1372° 29” 584~ 517 248 (invalid when Pr22=15)"
8" 13197 307 562~ 52” 239 (invalid when Pr22=15)”
9" 1269~ 317 5407 53~ 230 (invalid when Pr22z=15)"
107 12217 327 520~ 54~ 221 (invalid when Pr22=14)"
117 1174 337 500~ 55~ 213 (invalid when Pr22=14)”
127 11307 34" 4817 56~ 205 (invalid when Pr22=14)”
137 1087~ 357 462" 57" 197 (invalid when Pr22=14)"
14 1045 36~ 445" 58~ 189 (invalid when Pr22=z=14)”
15~ 1005~ 37" 428" 59~ 182 (invalid when Pr22z=13)"
16~ 967" 38" 4127 60~ (invalid)”
17 930” 397 396~ 61" (invalid)”
18~ 895~ 40~ 3817 62" (invalid)”
197 861 41" 366~ 63" (invalid)”
207 828~ 42" 3527 64~ (invalid)
21 796 43 339 -

*Set up 1500 to Pr1D (1st notch frequency) in case of “ invalid ” of the above table.
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Manual Gain Tuning (Basic)

As explained previously, MINAS-A4 series features the automatic gain tuning function, however, there might
be some cases where this automatic gain tuning cannot be adjusted properly depending on the limitation on
load conditions. Or you might need to readjust the tuning to obtain the optimum response or stability corre-
sponding to each load.

Here we explain this manual gain tuning method by each control mode and function.

(Before Making a Manual Adjustment )

You can adjust with the sound or motor (machine) movement by using the front panel or the console, how-
ever, you can adjust more securely by using wave graphic function of the setup support software, PANATERM®,
or by measuring the analog voltage waveform using a monitoring function.
1. Analog monitor output
You can measure the actual motor speed, commanded speed, torque and deviation pulses by analog
voltage level by using an oscilloscope. Set up the types of the signals or the output voltage level with PrO7
(Selection of speed monitor) and Pr08 (Selection of torque monitor).
For details, refer to P41, "Wiring to the Connector, CN X5" of Preparation, and "Parameter Setup" of each
control mode.

GO ©
e
D—%r 42
i
IM
1KG" M
D—: 43
SP — 17
"
CN X5

2. Waveform graphic function of the PANATERM®
You can display the command to the motor, motor movement (speed, torque command and deviation

pulses) as a waveform graphic on PC display. Refer to P.276, "Outline of the Setup Support Software,
PANATERM®" of Supplement.

RS232"
connection cable
« = l
* Caution”

Connect to CN X4~
(Do not connect to CN X3)
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[Adjustment]

Adjustment in Position Control Mode

Position control of MINAS-A4 series is described in Block diagram of P.82.
Make adjustment in position control per the following procedures.

(1) Set up the following parameters to the values of the table below.

Par?\lrg%er ’ Title of parameter Standard [ Par?\lrgleéer K Title of parameter Standard |

(PrO0) value | | (prO0) value

107 1st gain of position loop ~ 27" 20" Inertia ratio™ 1007
117 | 1st gain of velocity loop ~ 15~ 21" |Setup of real time auto-gain tuning mode™ 0"
127 1st time constant of velocity loop integration™ 37" 23" | Adaptive filter setup mode” 0"
137 1st filter of velocity detection ~ 0" 2B” | 1st damping frequency” 0"
14~ 1st time constant of torque filter time™ 1527 2C" | Setup of 1st damping filter” 0"
15" |Velocity feed forward” 0" 2D” |2nd damping frequency” 0"
16~ | Time constant of feed forward filter” 0" 2E” | Setup of 2nd damping filter” 0"
18" |2nd gain of position loop~ 27" 30" |2nd gain setup” 0"
19  |2nd gain of velocity loop™ 15~ 31" |Mode of position control switching” 0"
1A” | 2nd time constant of velocity loop integration”| 37~ 32" | Delay time of position control switching delay 0"
1B™ | 2nd filter of speed detection” 0" 33" |Level of position control switching™ 0"
1C” |2nd time constant of torque filter ~ 1527 34" |Hysteresis at position control switching” 0"
1D™ | Selection of 1st notch frequency” 1500 35" | Position gain switching time~ 0"
1E Selection of 1st notch width 2 4C” | Setup of smoothing filter” 17
4D Setup of FIR filter 0

(2) Enter the inertia ratio of Pr20. Measure the ratio or setup the calculated value.
(3) Make adjustment using the standard values below.

Parameter (O
. Standard |0 o0
Order| No.O | Title of parameter B How to adjust
(PrOO) value
1 Pri1- 1st gain of ~ 30 Increase the value within the range where no abnormal noise and no vibration
r
~ ~ velocity loop_ ~ occur. If they occur, lower the value.”

When vibration occurs by changing Pr11, change this value.”

- - - Setup so as to make Pr11 x Pr14 becomes smaller than 10000. If you want to

1st i tant of ~ . . .
2" Pr14- stlime constant o 50~ suppress vibration at stopping, setup larger value to Pr14 and smaller value to

torque filter”

Pr11. If you experience too large vibration right before stopping, lower than
value of Pr14.”

1st gain of ~ Adjust this observing the positioning time. Larger the setup, faster the

position loop ~ positioning time you can obtain, but too large setup may cause oscillation.”

Setup this value within the range where no problem occurs. If you setup
1st time constant of ~

4- Pr12™ |velocity loop ~ 25"
integration ~

smaller value, you can obtain a shorter positioning time, but too small value

luawisnlpy

may cause oscillation. If you setup too large value, deviation pulses do not

converge and will be remained.”

~ ~ ~ . Increase the value within the range where no abnormal noise occurs.”
Too large setup may result in overshoot or chattering of position complete

5 Pr15 | Velocity feed f d| 300
' eloclly teed forwar signal, hence does not shorten the settling time. If the command pulse is not

even,you can improve by setting up Pr16 (Feed forward filter) to larger value.

Adjustment in Velocity Control Mode

Velocity control of MINAS-A4 series is described in Block Diagram of P.126 of Velocity Control Mode.
Adjustment in velocity control is almost same as that in position control described in "Adjustment in Position
Control Mode", and make adjustments of parameters per the procedures except the gain setup of position
loop and the setup of velocity feed forward.
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Manual Gain Tuning (Basic)

Adjustment in Torque Control Mode

Torque control of MINAS-A4 series is described in P.160, "Block Diagram" of Torque Control Mode.
This torque control is based on velocity control while making the 4th speed of speed setup of Pr56 or SPR/
SPL input as a speed limit. Here we explain the setup of speed limiting value.

» Setup of speed limiting value

Setup the speed limiting value to the 4th speed of speed setup (Pr56) (when torque command
selection (Pr5B) is 0.) or to the analog speed command input (SPR/TRQR/SPL ) (when torque
command selection (Pr5B) is 1).

* When the motor speed approaches to the speed limiting value, torque control following the analog
torque command shifts to velocity control based on the speed limiting value which will be determined by
the 4th speed of speed setup (Pr56) or the analog speed command input (SPR/TRQR/SPL).

* In order to stabilize the movement under the speed limiting, you are required to set up the parameters
according to the above-mentioned "Adjustment in Velocity Control Mode".

* When the speed limiting value = 4th speed of speed setup (Pr56) , the analog speed command input is
too low or the velocity loop gain is too low, or when the time constant of the velocity loop integration is
1000 (invalid), the input to the torque limiting portion of the above fig. becomes small and the output
torque may not be generated as the analog torque command.

Adjustment in Full-Closed Control Mode

Full-closed control of MINAS-A4 series is described in Block diagram of P.191 of Full-Closed Control.
Adjustment in full-closed control is almost same as that in position control described in P.241 “Adjustment in
Position Control Mode”, and make adjustments of parameters per the procedures except cautions of P.190,
“Outline of Full-Closed Control” (difference of command unit, necessity of position loop unit conversion and
difference of electronic gear).

Here we explain the setup of external scale ratio, hybrid deviation excess and hybrid control at initial setup
of full-closed control.

1) Setup of external scale ratio

Setup the external scale ratio using the numerator of external scale division (Pr78), the multiplier for
numerator of external scale division (Pr79) and denominator of external scale division (Pr7A).

» Check the encoder pulse counts per one motor revolution and the external scale pulse counts per one
motor revolution, then set up the numerator of external scale division (Pr78), the multiplier for numera-
tor of external scale division (Pr79) and denominator of external scale division so that the following
formula can be established.

Pr78 |1/ x 2 Pﬂg: Number of encoder pulses per motor rotation™
Pr7A [5000 Number of external scale pulses per motor rotation

« If this ratio is incorrect, a gap between the position calculated from the encoder pulse counts and that of
calculated from the external scale pulse counts will be enlarged and hybrid deviation excess (Err.25) will
be triggered when the work or load travels a long distance.

* When you set up Pr78 to 0, the encoder pulse counts will be automatically set up.

2) Setup of hybrid deviation excess

Set up the minimum value of hybrid deviation excess (Pt78) within the range where the gap between the
motor (encoder) position and the load (external scale) position will be considered to be an excess.

* Note that the hybrid deviation excess (Error code No.25) may be generated under other conditions than the
above 1), such as reversed connection of the external scale or loose connection of the motor and the load.
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[Adjustment]

(1) Enter the command pulses based on the external scale reference.
(2) The external scales to used for full-closed control are as follows.
» AT500 series by Mitutoyo (Resolution 0.05[um], max. speed 2[m/s])
» ST771 by Mitutoyo (Resolution 0.5[um], max. speed 2[m/s])
(3) To prevent the runaway and damage of the machine due to the setup of the external scale, setup the
hybrid deviation excess (Pr7B) to the appropriate value, in the unit of external scale resolution.

(4)

We recommend the external scale as 1/20 = external scale ratio = 20.

If you setup the external scale ratio to smaller value than 50/position loop gain (Pr10 and 18), you may
not be able to control by one pulse unit. If you set up too large external scale ratio, you may expect
larger noise in movement.

Gain Switching Function

At manual gain tuning, you can set 2nd gain manu-

ally in addition to 1st gain and you can switch the

gain depending on the various requirements of the
action such cases as,
» you want to increase the response by increasing

the gain in motion
 you want to increase the servo-lock stiffness by in-

creasing the gain at stopping
* switch to the optimum gain according to the action mode
* lower the gain to suppress the vibration at stopping.

<Example>
Following is the example when you want to reduce the noise at motor in stall (Servo-Lock), by setting up to
lower gain after the motor stops.
* Make adjustment referring to the auto-gain tuning table (P.237) as well.

Action |Command speed /—\
Stop™ : Stop” '
Status (Servo-Lock) Run i (Servo-Lock) — > Time
: Low gain” High gain” Low gain”
Gain | (1st gain) (2ndl gain) (1st gain)
' 1
t1ims 2ms '

Suppress the vibration by lowering the gain.

barameterl Execute manual 7 | Setupthe same™ | | oo\ prag.35~| | Adjust P41 and
. . gain-tuning value as Pr10-14 . . N
PPII%EI) Title of parameter without gain » (1st gain) to ~ $| (Gain SVY'.tChmg P 14at stopplng
( switching Pr18-1C (2nd gain) condition) (1stgain)
10" | 1st gain of position loop™ 63~ - - -
117 | 1st gain of velocity loop™ 35”7 - - 27"
127 | 1sttime constant of velocity integration™ 16~ - - "
13" | 1st filter of velocity detection ~ 0" - - -
14~ | 1st time constant of torque filter” 65~ - - 84 E_
15" | Velocity feed forward” 300" - - =
16~ | Filter of velocity feed forward™ 50" ” - §
18™ | 2nd gain of position loop™ - 63" - 3
19” | 2nd gain of velocity loop™ - 35" ) ;
1A” | 2nd time constant of velocity integration - 16~ -
1B™ | 2nd filter of velocity detection ™ - 0" -
1C™ | 2nd time constant of torque filter time ” 65 -
30™ | Action setup of 2nd gain™ 0 17
317 | 1st mode of control switching™ 7
32" | 1st delay time of control switching” 30~
33”7 | 1st level of control switching™ 0"
34" | 1st hysteresis of control switching™ 0"
35 | Switching time of position gain 0
« Enter the known value ~
from load calculation
20" || Inertia ration ' r“:ﬁgi‘;f‘;;’;z't’iﬁgi:;r .
- mal auto-gain tuning™
- Default is 250
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Manual Gain Tuning (Basic)

( Setup of Gain Switching Condition |

* Positing control mode, Full-closed control mode (O : Corresponding parameter is valid, — : invalid)
Setup of gain switching condition Setup parameters at position control, full-closed controll
Delay time * 100 Level” Hysteresis *2~
Pr31| Switching condition to 2nd gain | Fig. Pr320] Pr33- Pr34-
0™ | Fixed to 1st gain” - -7 -7 -7
17 | Fixed to 2nd gain” - - - -
27 | Gain switching input, GAIN ON” - - -~ ="
3. | Variation of torque command is large.”| A~ O O *3[0.05%/166ps] O *3[0.05%/166us]”
4" | Fixed to 1st gain” - - - -7
5" | Speed command is large.” (o O O [r/min]” O [r/min]”
6: Pos.it_ion dev_iat.ion/_FuII-cIo~sed - D: O O *4[pL]Ise]" o *4[pL:Ise]~
position deviation is large
7" | Position command exists.” E” O - -
.| Not in positioning complete nor in ~ - . -
8. g . ~ F,_ O ~ ~
full-closed positioning complete
9" | Speed” c” O O [r/min]” O [r/min]
10 | Command exists + velocity G O O[r/min] *6 O [r/min]*6
* Velocity control mode
Setup of gain switching condition Setup parameters at velocity control model]
Delay time * 100 LevelO Hysteresis * 2[]
Pr31,36/ Switching condition to 2nd gain | Fig. Pr32, 370 Pr33, 380 Pr34, 390
0" | Fixed to 1st gain™ ) - - -
17 | Fixed to 2nd gain” - - -7 -7
2" | Gain switching input, GAIN ON~ - - - -
. | Variation of torque command is ~ . é O*3” O*3
% large.” A [0.05%/166us]” [0.05%/166ps]”
& Variation of speed command is ~ B"_ o O*5” O*5”
large.” [10(r/min)/s]” [10(r/min)/s]”
5 | Speed command is large. C O O [r/min] O [r/min]
e Torque control mode
Setup of gain switching condition Setup parameters at torque control model]
Delay time * 100 Leveld Hysteresis * 200
Pr31,36(Setup of gain switching condition| Fig. Pr32, 370 Pr33, 380 Pr34, 390
0™ | Fixed to 1st gain” - - - -7
17 | Fixed to 2nd gain” ) - - -
2" | Gain switching input, GAIN ON~ ” - - -7
3 Variation of torque command is ~ A- o O*3 O*3
large. . [0.05%/166s] [0.05%/166us]”

*1 Delay time (Pr32 and 37) will be valid only when returning from 2nd to 1st gain.

*2 Hysteresis is defined as the fig. below shows.

*3 When you make it a condition that there is 10% torque variation during 166us, set up the value to 200.
10%/166ps = Setup value [200] x [0.05%/166ps]

*4 Designate with either the encoder resolution or the external scale resolution depending on the control mode.

*5When you make it a condition that there is speed variation of 10r/min in 1s, set up the value to 1.

*6 When Pr31=10, the meanings of delay time, level and hysteresis are different from the normal. (refer to Fig. G)

Hysteresis™ H
(Pr34, 39) :f
A
Level - L
(Pr33, 38)
0t
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[Adjustment]

B B B B " FEig A | | motor speed or” ) Fig.c || ) B ) =T
!_ Speei/—\lzlg A gommanded Fig.C | command - Fig. E
peed
‘ speed S \
1 level \ 1
H 1 1 [ .
— | o] | e
torque T . 1st 2nd gain 1t . 1st 2nd gain Ist
| \—’ . FgD || _ . FigF |
AT_I _ ! speed N 9. ! speed N 9. !
. level ', l_ | !
\ E r E I I I
i dolay _: _' ( - X deviation pulse X
1) 2}]2] 1stgan | 2| |2 I( 1 ! level || coiN !
I 1" _ -
- - - - - i delay | delay |
j - - - - . - 1st 2nd gain 1st | 1st 2nd gain 1st
Fig. B i_ |_
command ~ Lo - - - - S
speed S . :
P I_ command pulse © no command pulse © | actual speed | < Fig. G -‘
1l exists. x Pr32,delay time Pr33 level I
I
AS at stall in action at settling proximity of stall
| [ . : . 2nd gain for velocity integrating[ !
1 |level] 1st gain 2nd gain 2nd gain only and 1st gain for others
\ ! I
| delay | actual speed | < (Pr33 level - Pr34 hysteresis)
1st 2nd 1st gain 2nd | 1st 1! I

! | actual speed | < (Pr33 level - Pr34 hysteresis)

<Caution>
Above Fig. does not reflect a timing lag of gain switching due to hysteresis (Pr34 and 39).
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Manual Gain Tuning (Basic)

Suppression of Machine Resonance

In case of a low machine stiffness, you cannot set up a higher gain because vibration and noise occur due to
oscillation caused by axis distortion or other causes. You can suppress the resonance using two types of
filter in these cases.

1. Torque command filter (Pr14 and Pr1C)
Sets up the filter time constant so as to damp the frequency at vicinity of resonance frequency
You can obtain the cut off frequency of the torque command filter in the following formula.
Cut off frequency (Hz) fc = 1/ (2t x parameter setup value x 0.00001)

2. Notch filter
» Adaptive filter (Pr23, Pr2F)
MINASA-4 series feature the adaptive filter. With this filter you can control vibration of the load which
resonance points vary by machine by machine and normal notch filter or torque filter cannot respond.
The adaptive filter is validated by setting up Pr23 (Adaptive filter mode setup) to 1.

Pr237| Setup of adaptive filter mode™ | 1 : Adaptive filter is valid.”
Pr2F | Adaptive filter frequency Displays the table No, corresponding to adaptive filter frequency (not changeable)

e 1st and 2nd notch filter (Pr1D, 2E, 28, 29 and 2A)
MINASA-4 series feature 2 normal notch filters. You can adjust frequency and width with the 1st filter,
and frequency, width and depth with the 2nd filter.

1 Set up lower a frequency by 10% from the ~ Machine characteristics at resonance
PriD | 1st notch frequency™ | measured one through frequency characteristics™ Resonance
I analysis of the PANATERM®.” gain’ '
Pr1E’ 1st notch width selection™| Set up according to the resonance characteristics.” ) |
Set up lower a frequency by 10% from the ~ Anti-resonance !
Pr287 2nd notch frequency™ | measured one through frequency characteristics”|  Notch filter ~ frequency
T analysis of the PANATERM®.~ characteristics '
Pr297] Selection of 2nd notch width’ . » i
91 Selec l|on of 2nd notch wid Set up according to the resonance characteristics. ain !
Pr2A | Selection of 2nd notch depth gal V
Notch
frequency
width width
| C—> | C— torque ~
torque” command ~
command after filtering
—> —® Depth ——
frequency automatic following frequency frequency
Adaptive filter 1st notch filter 2nd notch filter
: Copying of the setup from the : -
Sep eonmen o] (saerio i) ek of tese
Y. is enabled. (refer to P.253) P :

|Examp|e of application machine|

Gain Gain Gain

<)

A Nrequency \7\ A frequency

‘ ST T ¥
* frequency 4
I V gy velocity response

Machine which resonance point ™ Machine which has ~ Machine which has small peak ™
varies by each machine or by aging multiple resonance points nearby velocity response
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[How to Check the Resonance Frequency of the Machine)

(1) Start up the Setup Support Software, "PANATERM®" and bring the frequency characteristics measure-
ment screen.
(2) Set up the parameters and measurement conditions. (Following values are standard.)
» Set up Pr11 (1st gain of velocity loop) to 25 or so. (to lower the gain and make it easy to identify the
resonance frequency)
* Set up the amplitude to 50 (r/min) or so. (not to saturate the torque)
» Make the offset to 100 (r/min) or so. (to increase the speed detecting data and to avoid the measure-
ment error in the vicinity of speed-zero)
* Polarity is made CCW with "+" and CW with "-".
* Setup the sampling rate to 0. (setup range to be 0-7.)
(3) Execute the frequency characteristic analysis.

<Remarks>
* Make sure that the revolution does not exceed the travel limit before the measurement.
Standard revolutions are,
Offset (r/min) x 0.017 x (sampling rate +1)
Larger the offset, better measurement result you can obtain, however, revolutions may be increased.
» Set up Pr23 (Setup of adaptive filter mode) to 0 while you make measurement.

<Notes>

* When you set a larger value of offset than the amplitude setup and make the motor run to the one direction
at all time, you can obtain a better measurement result.

» Set up a smaller sampling rate when you measure a high frequency band, and a larger sampling rate when
you measure a low frequency band in order to obtain a better measurement result.

* When you set a larger amplitude, you can obtain a better measurement result, but noise will be larger.
Start a measurement from 50 [r/min] and gradually increase it.

(Relation of Gain Adjustment and Machine Stiffness

In order to enhance the machine stiffness,

(1) Install the base of the machine firmly, and assemble them without looseness.

(2) Use a coupling designed exclusively for servo application with high stiffness.

(3) Use a wider timing belt. Belt tension to be within the permissible load to the motor shaft.

(4) Use a gear reducer with small backlash.

* Inherent vibration (resonance frequency) of the machine system has a large effect to the gain adjustment
of the servo.
You cannot setup a higher response of the servo system to the machine with a low resonance frequency
(machine stiffness is low).

awisnlpy
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Manual Gain Tuning (Basic)

Automatic Gain Setup Function

Outline

This function initializes control parameters and gain switching parameters to the gain setups corresponding
to the stiffness during auto-gain tuning, before executing a manual tuning.

Caution

When you execute the automatic gain setup function, stop the action first then make a change.

(How to Use )

Refer to P.72, "Fit-Gain Screen" of Preparation.
(1) Stop the action first.
(2) Start up the automatic gain setup function from the fit-gain screen of the front panel.

(3) will be displayed when the automatic gain setup completes normally, and

will be displayed when it completes with error.

(This display can be cleared by pressing any key.)
(4) If you want to store the measurement, write it to EEPROM.

(Parameters Which Are Automatically Set |

Parameters Which Are Automatically Set

Parameter No. Title of parameter
10” 1st gain of position loop™
117 1st gain of velocity loop™
127 1st time constant of velocity loop integration™
137 1st filter of speed detection™
14~ 1st time constant of torque filter time™
18~ 2nd gain of position loop™
19” 2nd gain of velocity loop™
1A” 2nd time constant of velocity loop integration™
1B~ 2nd filter of speed detection™
1C 2nd time constant of torque filter

Parameters Which Setup Values Are Automatically Fixed

Parameter No. Title of parameter Setup value
15~ Velocity feed forward™ 300"
16~ Time constant of feed forward filter” 50~
27" Instantaneous speed observer™ 0"
30” 2nd gain setup” 17
317 1st control switching mode™ 1017
32" 1st delay time of control switching™ 30°
337 1st level of control switching™ 50~
34” 1st Hysteresis of control switching™ 337
357 Switching time of position gain™ 207
36 2nd mode of control switching 0

*1 In case of position and full-closed control, this becomes 10, and ©
0 in case of velocity and torque control.
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Manual Gain Tuning (Application)

Instantaneous Speed Observer

Torque ~
command

Current
control

This function enables both realization of high response
and reduction of vibration at stopping, by estimating

Velocity ~

command Motor i

- current;
—>

Velocity 7
control

Estimated”,

. . velocity ™ || |nstantaneous | )
the motor speed using a load model, hence improv- value ~  lspeed observer<-| N
X . oad model | (Total inertia)| .-
ing the accuracy of the speed detection. Motor ~
Position control position

Servo driver

(Applicable Range |
This function can be applicable only when the following conditions are satisfied.

Conditions under which the instantaneous speed observer is activated
= Control mode to be either or both position control or/and velocity control.”

Pr02 = 0 : Position control”
Pr02 = 1 : Velocity control”

Control. model] . )
d Pr02 = 3 : Position and Velocity control™
O Pr02 = 4 : Position control only™
0 Pr02 = 5 : Position control only™
Encoder « 7-wire absolute encoder

This function does not work properly or no effect is obtained under the following conditions.

Conditions which obstruct the instantaneous speed observer effect
» Gap between the estimated total load inertia (motor + load) and actual machine is large.”

e.g.) Large resonance point exists in frequency band of 300[Hz] or below .”

Load Non-linear factor such as large backlash exists.”
* Load inertia varies.”
« Disturbance torque with harmonic component is applied.”
Others « Settling range is very small.

(How to Use |
(1) Setup of inertia ratio (Pr20)

Set up as exact inertia ratio as possible.

* When the inertia ratio (Pr20) is already obtained through real-time auto-gain tuning and is applicable at
normal position control, use this value as Pr20 setup value.

» When the inertia ratio is already known through calculation, enter this calculated value.

* When the inertia ration is not known, execute the normal mode auto-gain tuning and measure the
inertia ratio.

awisnlpy

(2) Adjustment at normal position control
Refer to P.241, "Adjustment at Position Control Mode".

(3) Setup of instantaneous velocity observer (Pr27)

* You can switch the velocity detecting method to instantaneous velocity observer by setting up Pr27
(Setup of instantaneous speed observer) to 1.

* When you experience a large variation of the torque waveform or noise, return this to 0, and reconfirm
the above cautions and (1).

* When you obtain the effect such as a reduction of the variation of the torque waveform and noise,
search an optimum setup by making a fine adjustment of Pr20 (Inertia ratio) while observing the posi-
tion deviation waveform and actual speed waveform to obtained the least variation. If you change the
position loop gain and velocity loop gain, the optimum value of the inertia ratio (Pr20) might have been
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Manual Gain Tuning (Application)

Damping Control

- Front edge vibrates.| Vibration ~
OU tl Ine =5 measurement”

_/ with

This function reduces the vibration by removing sl ot adge raian " rver " displacement
the vibration frequency component from the g : » travel
command when the load end of the machine
vibrates.

\ Couplin: ‘Ball”
‘PLC Ping Work sC'rewLMachine'
\ base

I Torque ™ 2
Position con?mand Motor =/

command i '
Damping Position/Velocity]__,| Current]_|current ;
filter control control H

Motor position

Servo driver

(Applicable Range )
This function can only be applicable when the following conditions are satisfied.

Conditions under which the damping control is activated

» Control mode to be either or both position control or/and full-closed control.”
Pr02 = 0 : Position control™

Control mode Pr02 = 3 : 1st control mode of position and velocity control”

Pr02 = 4 : 1st control mode of position control and torque control™

Pr02 = 6 : Full-closed control

When you change the parameter setup or switch with VS-SEL, stop the action first then execute.

This function does not work properly or no effect is obtained under the following conditions.

Conditions which obstruct the damping control effect
« Vibration is triggered by other factors than command (such as disturbance).”

Load « Ratio of resonance frequency and anti-resonance frequency is large.”

« Vibration frequency is out of the range of 10.0-200.0 [Hz].

(How to Use |

(1) Setup of damping frequency (1st : Pr2B, 2nd : Prz2D)) 5
. . . Command
Measure the vibration frequency of the front edge of the machine. | geeq
When you use such instrument as laser displacement meter, and can
directly measure the load end vibration, read out the vibration fre-
quency from the measured waveform and enter it to Pr2B or Pr2D
(Damping frequency).

(2) Setup of damping filter (1st : Pr2C, 2nd : Pr2E))
First, set up 0.

<— Position deviation

Calculation of ~
vibration frequency

. . . Damping filter setup is ~ Damping filter setup is ~
You can reduce the settling time by setting up larger | appropriate. too large.
value, however, the torque ripple increases at the <+—Torque saturation
command changing point as the right fig. shows. m M
Setup within the range where no torque saturation l
occurs under the actual condition. If torque satura- Torque/v\/‘/ N
tion occurs, damping control effect will be lost. command
<Remark> Pr240 Switching model
Limit the damping filter setup with the following formula. 0" No switching ( Both of 2 are valid.)”
10.0 [Hz] - Damping frequencg Damping filter setup - Switch with VS-SEL input.”
= Damping frequency 1" Open : 1st damping filter”
. . . . . - Close : 2nd damping filter”
(3) Setup of damping filter switching selection (Pr24) - Switch with command direction.”
You can switch the 1st or the 2nd damping filter de- 2 CCW : 1st damping filter”
pending on the vibration condition of the machine. CW : 2nd damping filter
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When in Trouble

What to Check ?

[ Isn't error code No. is displayed ? ]

Doesn't the power voltage vary ?°
Is the power turned on ?°
Any loose connection ?

Aren't the parameter
setups wrong ?

4—[ Motor does not run. ]

Check the cause by referring to P.68, ~
“Display of Factor of No Motor Running” of ~
Preparation, and then take necessary measure.

Is the connecting portion™
disconnected ?”

(Broke wire, contact)”

Is the wiring correct ?

Isn't the connector pulled off ?
Isn't the short wire pulled off ?

Host[l
controller

from the motor ?

Is abnormal noise generated 1

A |S the wiring to CN X5 correct ?

Or aren't any wires pulled off ?

Isn't the electro-~
magnetic brake ~
engaged ?

Is the wiring to CN X6 correct ?
Or aren't any wires pulled off ?

— Is the wiring to CN X7 in case ~
Ground of full-closed control correct ? ~
Or aren't any wires pulled off ?

Isn't the connection
loose ?

i | External scale

Protective Function (What is Error Code ?)

* Various protective functions are equipped in the driver. When these are triggered, the motor will stall due
to error, according to P43, "Timing Chart (When error occurs)"of Preparation, and the driver will turn the
Servo-Alarm output (ALM) to off (open).

* Error status ands their measures

* During the error status, the error code No. will be displayed on the front panel LED, and you cannot turn
Servo-ON.

* You can clear the error status by turning on the alarm clear input (A-CLR) for 120ms or longer.

* When overload protection is triggered, you can clear it by turning on the alarm clear signal (A-CLR) 10
sec or longer after the error occurs. You can clear the time characteristics by turning off the connection
between L1C and L2C or r and t of the control power supply of the driver.

* You can clear the above error by operating the front panel keys.

(Refer to P.73, "Alarm Clear Mode" of Preparation.)
* You can also clear the above error by operating the "PANATERM®".

<Remarks>
* When the protective function with a prefix of "*" in the protective function table is triggered, you cannot
clear with alarm clear input (A-CLR). For resumption, shut off the power to remove the cause of the error
and re-enter the power.
* Following errors will not be stored in the error history.
Control power supply under-voltage protection (Error code No. 11)
Main power supply under-voltage protection (Error code No. 13)

EEPROM parameter error protection (Error code No. 36)
EEPROM check code error protection (Error code No. 37)
Over-travel prohibition input protection (Error code No. 38)
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[When in Trouble]

Protective Function (Detail of Error Code)

Protectivel
function

Error(]
code No.

Causes

Measures

Control
power
supply
under-
voltage
protection

11

Voltage between P and N of the converter portion of the

control power supply has fallen below the specified value.”

1)Power supply voltage is low. Instantaneous power
failure has occurred™

2)Lack of power capacity...Power supply voltage has
fallen down due to inrush current at the main power-on.”

3)Failure of servo driver (failure of the circuit)

Measure the voltage between lines of connector (L1C

and L2C) and terminal block (r and t).”

1)Increase the power capacity. Change the power
supply.”

2)Increase the power capacity.”

3)Replace the driver with a new one.

Over-
voltage
protection

Voltage between P and N of the converter portion of the

control power supply has exceeded the specified value™

1)Power supply voltage has exceeded the permissible
input voltage. Voltage surge due to the phase-
advancing capacitor or UPS (Uninterruptible Power
Supply) have occurred.”

2)Disconnection of the regeneration discharge resistor ~

3)External regeneration discharge resistor is not appro-
priate and could not absorb the regeneration energy.”
4)Failure of servo driver (failure of the circuit)

Measure the voltage between lines of connector (L1,

L2 and L3). "~

1)Enter correct voltage. Remove a phase-advancing
capacitor.”

2)Measure the resistance of the external resistor
connected between terminal P and B of the driver.
Replace the external resistor if the value is o.”

3)Change to the one with specified resistance and
wattage. ~

4)Replace the driver with a new one.

Main power
supply
under-
voltage
protection

Instantaneous power failure has occurred between L1 and
L3 for longer period than the preset time with Pr6D (Main
power off detecting time) while Pr65 (LV trip selection at
the main power-off) is set to 1. Or the voltage between P
and N of the converter portion of the main power supply
has fallen below the specified value during Servo-ON.”

1)Power supply voltage is low. Instantaneous power

failure has occurred ~

2)Instantaneous power failure has occurred.”

3)Lack of power capacity...Power supply voltage has
fallen down due to inrush current at the main power-
on.”

4)Phase lack...3-phase input driver has been operated
with single phase input.”

5)Failure of servo driver (failure of the circuit)

Measure the voltage between lines of connector (L1,
L2 and L3). "

1)Increase the power capacity. Change the power supply.
Remove the causes of the shutdown of the magnetic
contactor or the main power supply, then re-enter the power.”

2)Set up the longer time to Pr6D (Main power off detecting
time). Set up each phase of the power correctly. ~

3)Increase the power capacity. For the capacity, refer
to P.32, "Driver and List of Applicable Peripheral
Equipments" of Preparation.”

4)Connect each phase of the power supply (L1, L2 and
L3) correctly. For single phase, 100V and 200V
driver, use L1 and L3.”

5)Replace the driver with a new one.

* Over-
current
protection

Current through the converter portion has exceeded

the specified value.”

1)Failure of servo driver (failure of the circuit, IGBT or
other components)”

2)Short of the motor wire (U, V and W)~

3)Earth fault of the motor wire™

4)Burnout of the motor ~

5)Poor contact of the motor wire.”

6)Melting of the relays for dynamic brake due to
frequent Servo-ON/OFF operation ™

7)The motor is not applicable to the driver.”

8)Timing of pulse input is same as or earlier than
Servo-ON.”

9)Overheating of the dynamic brake circuit (F-frame
only)

1)Turn to Servo-ON, while disconnecting the motor. If
error occurs immediately, replace with a new driver.”

2)Check that the motor wire (U, V and W) is not
shorted, and check the branched out wire out of the
connector. Make a correct wiring connection. ~

3)Measure the insulation resistance between motor
wires, U, V and W and earth wire. In case of poor
insulation, replace the motor.”

4)Check the balance of resister between each motor
line, and if unbalance is found, replace the motor.”

5)Check the loose connectors. |If they are, or pulled
out, fix them securely. ~

6)Replace the driver. Prohibit the run/stop operation
with Servo-ON/OFF.”

7)Check the name plate and capacity of the motor and

driver, and replace with motor applicable to the driver. |

8)Enter the pulses 100ms or longer after Servo-ON.”

9)Discontinue the run/stop operation with Servo ON-OFF.”
Allow approx. 3 minutes pause when the dynamic
brake is activated during high-speed running.

* Over-heat
protection

Temperature of the heat sink or power device has been

risen over the specified temperature. ~

1)Ambient temperature has risen over the specified
temperature.”

2)Over-load

1)Improve the ambient temperature and cooling
condition.”

2)Increase the capacity of the driver and motor.”
Set up longer acceleration/deceleration time.”
Lower the load.
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When in Trouble

2)Setup value of Pr70 (Setup of position deviation

excess) is small.

ﬁ:ﬁﬁggg\éem chJEdr g?\erD Causes Measures
Over-load 16 |Torque command value has exceeded the over-load | Check that the torque (current) does not oscillates nor
protection level set with Pr72 (Setup of over-load level) and |fluctuate up an down very much on the graphic screen
resulted in overload protection according to the time | of the PANATERM®. Check the over-load alarm display
characteristics (described later)” and load factor with the PANATERM®.”
1)Load was heavy and actual torque has exceeded the | 1)Increase the capacity of the driver and motor. Set up
rated torque and kept running for a long time. ~ longer acceleration/deceleration time. Lower the load.”
2)Oscillation and hunching action due to poor|2)Make a re-adjustment.”
adjustment. - -
Motor vibration, abnormal noise. Inertia ratio (Pr20) |~
setup error. ~ -
3)Miswiring, disconnection of the motor. ~ 3)Make a wiring as per the wiring diagram. Replace the
- cables.”
- “"Connect the black (W phase), white (V phase) and
- red (U phase) cables in sequence from the bottom at
- the CN X2 connector.”
4)Machine has collided or the load has gotten heavy. | 4)Remove the cause of distortion. Lower the load.”
Machine has been distorted. ~ -
5)Electromagnetic brake has been kept engaged.” 5)Measure the voltage between brake terminals.
- Release the brake ~
6)While wiring multiple axes, miswiring has occurred by | 6)Make a correct wiring by matching the correct motor
connecting the motor cable to other axis.” and encoder wires.”
7)Pr72 setup has been low. 7)Set up Pr72 to 0. (Set up to max. value of 115% of
the driver)
* Qver- 18 |Regenerative energy has exceeded the capacity of|Check the load factor of the regenerative resistor on
regeneration regenerative resistor. ~ the monitor screen of the PANATERM® Do not use in
load - the continuous regenerative brake application.”
protection 1)Due to the regenerative energy during deceleration | 1)Check the running pattern (velocity monitor). Check
caused by a large load inertia, converter voltage has| the load factor of the regenerative resistor and over-
risen, and the voltage is risen further due to the lack | regeneration warning display. Increase the capacity
of capacity of absorbing this energy of the| of the driver and the motor, and loosen the
regeneration discharge resistor.” deceleration time. Use the external regenerative
- resistor. ~
2)Regenerative energy has not been absorbed in the | 2)Check the running pattern (speed monitor). Check
specified time due to a high motor rotational speed. ” | the load factor of the regenerative resistor. Increase
- the capacity of the driver and the motor, and loosen
- the deceleration time. Lower the motor rotational
- speed. Use an external regenerative resistor. ™
3)Active limit of the external regenerative resistor has | 3)Set up Pr6C to 2.
been limited to 10% duty.
<Remarks>"
Install an external protection such as thermal fuse without fail when you set up Pr6C to 2. Otherwise,
regenerative resistor loses the protection and it may be heated up extremely and may burn out.
* Encoder 21 | Communication between the encoder and the driver|« Make a wiring connection of the encoder as per the
communi- has been interrupted in certain times, and| wiring diagram. Correct the miswiring of the
cation error disconnection detecting function has been triggered. connector pins. Note that the encoder cable to be
; connected to CN X6.”
protection e Secure the power supply for the encoder of
* Encoder 23 | Communication error has occurred in data from the | DC5V+5% (4.75-5.25V)...pay an attention especially
communi- encoder. Mainly data error due to noise. Encoder| When the encoder cables are long.” .
cation [ cables are connected, but communication data has |* Separate the encoder cable and the motor cable if
data error [ some errors. they are bound t.Ogether. B
) * Connect the shield to FG...Refer to P.38, "Wiring to
protection the Connector, CN X6" of Preparation.
Position 24 |Deviation pulses have exceeded the setup of Pr70 |~
deviation (Setup of position deviation excess). ~ -
excess 1)The motor movement has not followed the command.| 1)Check that the motor follows to the position
protection - command pulses. Check that the output toque has

not saturated in torque monitor. Make a gain
adjustment. Set up maximum value to Pr5E (Setup of
1st torque limit) and Pr5F (2nd torque limit setup).
Make a encoder wiring as per the wiring diagram.
Set up the longer acceleration/deceleration time.
Lower the load and speed.”

2)Set up a larger value to Pr70, or set up 0 (invalid).
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[When in Trouble]

Pfruontgtcit(;\r/]eD CEdr .;c,ifom Causes Measures
* Hybrid 25 |Position of load by the external scale and position of | + Check the connection between the motor and the load.”
deviation the motor by the encoder slips larger than the setup |« Check the connection between the external scale and
excess pulses with Pr7B (Setup of hybrid deviation excess) at| the driver.”
error full-closed control. * Check that the variation of the motor position
protection (encoder feedback value) and the load position
(external scale feedback value) is the same sign
when you move the load.”
Check that the numerator and denominator of the
external scale division (Pr78, 79 and 7A) and reversal
of external scale direction (Pr7C) are correctly set.
Over-speed 26 | The motor rotational speed has exceeded the setup |+ Do not give an excessive speed command.”
protection value of Pr73 (Over-speed level setup) * Check the command pulse input frequency and divi-
sion/multiplication ratio.”
* Make a gain adjustment when an overshoot has
occurred due to a poor gain adjustment.”
* Make a wiring connection of the encoder as per the
wiring diagram. ~
 Set up Pr73 to 0 (Set up to motor max. speed x 1.2.)
Electronic 27 Division and multiplication ratio which are set up with |+ Check the setup values of Pr48 to 4B. ~
gear error the 1st and the 2nd numerator/denominator of the [¢ Set up the division/multiplication ratio so that the
protection electronic gear (Pr48 to 4B) are not appropriate. command pulse frequency after division.
multiplication may become less than 80Mpps at
deviation counter input portion, and 3Mpps at
command input portion.
* External 28 |Communication error has occurred in data from the |+ Secure the power supply for the encoder of DC5+5%
scale com- encoder. Mainly data error due to noise. Encoder| (4.75-5.25V)...pay attention especially when the
munication cables are connected, but communication date has| encoder cables are long.”
data error some error. » Separate the encoder cable and the motor cable if
protection they are bound together. ~
« Connect the shield to FG...refer to wiring diagram.
Deviation 29 | Deviation counter value has exceeded 227 (134217728). |+ Check that the motor runs as per the position com-
counter mand pulses.”
overflow » Check that the output toque has not saturated in
; torque monitor.”
protection * Make a gain adjustment.”
* Set up maximum value to Pr5E (1st torque limit
setup) and Pr5F (2nd torque limit setup).”
* Make a wiring connection of the encoder as per the
wiring diagram.
Software 34 | The motor position has exceeded the range set with | Refer to P.258,"Software Limit Function" before using
limit O software limit.” this.”
protection 1)Gain has not matched up.” 1)Check the gain (balance of position loop gain and ve-
- locity loop gain) and the inertia ratio.”
2)Setup value of Pr26 (Software limit setup) is small. 2)Setup a larger value to Pr26.
* External 35 |Communication between the external scale and the |+ Make a wiring connection of the external scale as per
scale com- driver has been interrupted in certain times, and| the wiring diagram.”
munication disconnection detecting function has been triggered. » Correct the miswiring of the connector pins.
error [
protection
* EEPROM 36 |Data in parameter storage area has been damaged |+ Set up all parameters again.”
parameter when reading the data from EEPROM at power-on. « If the error persists, replace the driver (it may be a
error [ failure.) Return the product to the dealer or
protection manufacturer.
* EEPROM 37 Data for writing confirmation to EEPROM has been | Replace the driver. (it may be a failure). Return the
check code damaged when reading the data from EEPROM at | product to a dealer or manufacturer.
error D power'on.
protection
Over-travel 38 |[Connection of both CW and CCW over-travel inhibit |+ Check that there are not any errors in switches, wires
inhibit O input (CWL, Pin-8/CCW, Pin-9) to COM- have been| or power supply which are connected to CW/CCW
input O opened, while Pr04 (Over-travel inhibit input setup) is 0.”| over-travel inhibit input. Check that the rising time of
protection Or either one of the connection of CW or CCW over-| the control power supply (DC12-24V) is not slow.

travel inhibit input to COM- has been opened, while
Pr04 is set to 2.
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When in Trouble

ahoggﬁg\rl]em cc|>Edr gc’J\erD Causes Measures
Analog 39 |Higher voltage has been applied to the analog |+ Set up Pr71 (Setup of analog input excess) correctly.
input command input (SPR : CN X5, Pin-14) than the value | Check the connecting condition of the connector, CN
excess that has been set by Pr71 (Analog input excess setup)™ | X5."
protection This protective function is validated when SPR/TRQR/ |+ Set up a larger value to Pr57 (Filter setup of Velocity
SPL is valid such cases as, ~ command).”
1)Velocity control - » Set up Pr71 to 0 and invalidate the protective
when Pr02 (Control mode setup) is setto 1, 3 or 5and| function.
Pr05 (Velocity setup internal/external switching) is
set to 0 or 2, and when analog velocity command is
selected and speed zero clamp is invalidated. (veloc-
ity command is not zero).”
2)Torque control
when Pr02 (Control mode setup) is set to 2 or 4 and
Pr5B (Torque command selection) is set to 0. 3)Tor-
que control b
when Pr02 (Control mode setup) is set to 2, 4 or 5
and”Pr5B (Torque command selection) is set to 1,
and speed zero clamp is invalidated (Velocity com-
mand is not zero.)
Absolute 40 |Voltage of the built-in capacitor has fallen below the | After connecting the power supply for the battery, clear
system specified value because the power supply or battery [the absolute encoder. (Refer to P.271, "Setup
down error for the 17-bit absolute encoder has been down. (Initialization) of Absolute Encoder" of Supplement.)”
protection You cannot clear the alarm unless you clear the
absolute encoder.
* Absolute 41 | Multi-turn counter of the 17-bit absolute encoder has|+ Set up an appropriate value to PrOB (Absolute
counter exceeded the specified value. encoder setup) .”
over error * Limit the travel from the machine origin within 32767
protection revolutions.
Absolute 42 | The motor speed has exceeded the specified value [+ Check the supply voltage at the encoder side
over-speed when only the supply from the battery has been| (5V+5%)”
error supplied to 17-bit encoder during the power failure. * Check the connecting condition of the connector, CN
; X6."
rotection
P * You cannot clear the alarm unless you clear the
absolute encoder.
* Absolute 44 | Single turn counter error of 17-bit absolute encoder | Replace the motor.
single turn has been detected.”
counter Single turn counter error of 2500[P/r], 5-wire serial
error encoder has been detected.
protection
* Absolute 45 | Multi turn counter error of 17-bit absolute encoder has | Replace the motor.
multi-turn been detected.”
counter Multi turn counter error of 2500[P/r], 5-wire serial
error encoder has been detected.
protection
Absolute 47 17-bit absolute encoder has been running at faster | Arrange so as the motor does not run at power-on.
status error speed than the specified value at power-on.
protection
* Encoder 0| 48 Missing pulse of Z-phase of 2500[P/r], 5-wire seriallhe encoder might be a failure. Replace the motor.
Z-phase encoder has been detected
error
protection
* Encoder 49 | CS signal logic error of 2500[P/r], 5-wire serial encodeThe encoder might be a failure. Replace the motor.
CS signal has been detected
error
protection
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ahorfgﬁg\rl]em Cfdr g?\lroD Causes Measures
* External 50 |Bit O of the external scale error code (ALMC) has been | Remove the causes of the error, then clear the external
scale turned to 1.7 scale error from the front panel.”
status 0 Check the specifications of the external scale. And then, shut off the power to reset.
error
protection
* External 51 |Bit 1 of the external scale error code (ALMC) has been
scale turned to 1.7
status 1 Check the specifications of the external scale.
error
protection
* External 52 |Bit 2 of the external scale error code (ALMC) has been
scale turned to 1.7
status 2 Check the specifications of the external scale.
error
protection
* External 53 |Bit 3 of the external scale error code (ALMC) has been
scale turned to 1.7
status 3 Check the specifications of the external scale.
error
protection
* External 54 |Bit 4 of the external scale error code (ALMC) has been
scale turned to 1.7
status 4 Check the specifications of the external scale.
error
protection
* External 55 |Bit 5 of the external scale error code (ALMC) has been
scale turned to 1.7
status 5 Check the specifications of the external scale.
error
protection
CCWTL 65 Higher voltage than +10V has been applied to the |+« Check the connecting condition of connector, CN X5.”
input analog command input (CCWTL : CN X5, Pin-16)” » Set the CCWTL voltage within +10V.
excess This protective function is validated when CCWTL is
protection valid such cases as,”
1) Torque control ~
when Pr02 (Control mode setup) is 5, or Pr02 is2 or 4
and when Pr5B (Torque command selection) is 1.~
2) Position control, Velocity control and Full-closed
control when Pr03 (Torque limit selection) is 0.
CWTL input 66 |Higher voltage than #10V has been applied to the |+ Check the connecting condition of connector, CN X5.”
excess analog command input (CCWTL : CN X5, Pin-18)” * Set the CWTL voltage within £10V.
protection This protective function is validated when CCWTL is
valid such case as,”
1) Position control, Velocity control and Full-closed
control when Pr03 (Torque limit selection) is 0.
* Motor 95 | The motor and the driver has not been matched. Replace the motor which matches to the driver.
automatic
recognition
error
protection
* Other error] Other | Control circuit has malfunctioned due to excess noise | * Turn off the power once, then re-enter.”
No or other causes.” « If error repeats, this might be a failure.”

Some error has occurred inside of the driver while
triggering self-diagnosis function of the driver.

Stop using the products, and replace the motor and
the driver. Return the products to the dealer or
manufacturer.
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When in Trouble

* Time characteristics of Errl6 (Overload protection)

timfolosec]‘ Overload protection time characteristics (Motor type M* MA)

MAMA™ 100W~
MQMA~100W — 400W~
; MAMA~200W — 750W"
N | TSk L MSMA~ 1kW — 5kW~

; = RN ----< MDMA™1kW — 5kW~
S MHMA™1kW — 5kW~
—— Sl B MFMA~ 400W — 4.5kW~
= ] MGMA™900W — 4.5kW~

’V
L

10

0.1
100 150 200 250 300 350 400 450 500 torque [100%]

tim1eo[osec]‘ Overload protection time characteristics (Motor type M* MD)
%

. MSMD"50W"
\ MSMD~100W (100V)
—--—  MSMD"100W (200V)
N — . { MSMD~200W"
10 = T MSMD~400W"

I S o e e e s A MSMD"750W"

7

P
B

/A'l
/4

! /4

7

1

/
o
u
T

Tl

N R Pl | =< L -

|

0.1
100 150 200 250 300 350 400 450 500 torque [100%]

* Software Limit Function

1)Outline
You can make an alarm stop of the motor with software limit protection (Error code No.34) when the
motor travels exceeding the movable range which is set up with Pr26 (Set up of software limit) against the
position command input range.
You can prevent the work from colliding to the machine end caused by motor oscillation.

2) Applicable range
This function works under the following conditions.
Conditions under which the software limit works

« Either at position control mode or full-closed control mode™
Pr02 = 0 : Position control”
Control modeld Pr02 = 3 : 1st control mode of Position control/Velocity control”

Ood

g Pr02 = 4 : 1st control mode of Position control/torque control”
g Pr02 = 6 : Full-closed control ~
O (1) at Servo-ON ~
O (2) when Pr26 (Software limit setup) is other than 0.~
0 (3) After the last clearance of the position command input range (0 clearance), the movable range
0 . of the motor is within 2147483647 for both CCW and CW direction. ~
Others

Once the motor gets out of the (3) condition, the software limit protection will be invalidated
until the later mentioned "5) Condition under which the position command input range is
cleared" is satisfied. The position command input range will be 0-cleared when the motor gets
out of the conditions of (1) and (2).
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[When in Trouble]

3) Cautions

+ This function is not a protection against the abnormal position command.

* When this software limit protection is activated, the motor decelerates and stops according to Pr68
(Sequence at alarm).
The work (load) may collide to the machine end and be damaged depending on the load during this
deceleration, hence set up the range of Pr26 including the deceleration movement.

» This software limit protection will be invalidated during the trial run and frequency characteristics func-
tioning of the PANATERM®.

4) Example of movement
(1) When no position command is entered (Servo-ON status),
The motor movable range will be the travel range which is set at both sides of the motor with Pr26
since no position command is entered. When the load enters to the Err34 occurrence range (oblique
line range), software limit protection will be activated.

/1777777777777 Load JIIITIIIIIIIIIIIIIIIIIIIIIIIIIIINIIINS

=

Motor

‘Pr26 ‘Pr26‘
Motor™

Err34 occurrence range| movable™ | Err34 occurrence range
range _

(2) When the load moves to the right (at Servo-ON),
When the position command to the right direction is entered, the motor movable range will be ex-
panded by entered position command, and the movable range will be the position command input
range + Pr26 setups in both sides.

_— =

'
1
VIIIIIIITIIIIIIIIIIIIIIIIICAIIIIIIIIIIIIIINS Load [ZZZ77777777
[
'
........ 4

=

Motor

—_— 7 Pos_itiontcommand~ —
Pr26 input range Pr26
- S
Err34 occurrence range - Err34 occurrence range
Motor movable range

-t -t
et -t

(3) When the load moves to the left (at Servo-ON),
When the position command to the left direction, the motor movable range will be expanded further.

< -

) '
h H H
Motor :[D 777774 | oad 2777777777777 777777 77777777 {777 77T 777771177771
' 1]

________ 4

S Position command” —
Pr26 input range Pr26

Err34 occurrence range - Err34 occurrence range
Motor movable range

- -
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5) Condition under which the position command input range is cleared
The position command input range will be 0-cleared under the following conditions.
» when the power is turned on.
* while the position deviation is being cleared (Deviation counter clear is valid, Pr66 (Sequence at over-
travel inhibition) is 2 and over-travel inhibition input is valid.)
* At the starting and the finishing of the normal auto-gain tuning.
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Troubleshooting

(Motor Does Not Run ) When the motor does not run, refer to P.68, "Display of Factor of No-Motor

Running" of Preparation as well.

Classification

Causes

Measures

Parameter(]

Setup of the control
mode is not correct ~

Check that the present control
mode is correct with monitor
mode of the front panel. ~

1)Set up Pr02 (Setup of control mode) again.
2)Check that the input to control mode switching (C-MODE) of
the CN X5 is correct, when Pr03 is set to 3-5. ~

Selection of torque
limit is not correct ~

Check that the external analog
input (CWTL/CCWTL) is not
used for the torque limit.”

1)Set up Pr03 (Selection of torque limit) to 0 and apply -9 [V]
CWTL and +9 [V ] to CCWTL when you use the external input.”
2)Set up Pr03 (Selection of torque limit) to 1 and set up the max. value
to Pr5E (Setup of 1st torque limit) when you use the parameter value.”

[e)

oooooooooo

Setup of electronic
gear is not correct.
(Position/Full-closed)”

Check that the motor moves by
expected revolution against the
command pulses.”

1)Check the setups of Pr48-4B again.

2)Connect the electronic gear switching input (DIV) of CN X5 to
COM-, or invalidate the division/multiplication switching by
setting up the same value to Pr48 and Pr49.”

2
=
«
O

Servo-ON input of CN
X5 (SRV-ON) is open.”

CWI/CCW over-travel
inhibit input of CN X5

Check that the input signal No.0O
or No.03 does not show "-", with
monitor mode of the front panel.”
Check that the input signal
No.02 or No.03 does not show

Check and make a wiring so as to connect the SRV-ON input to
COM-.~

1)Check and make a wiring so as to connect both CWL and

(CWTL/CCWTL) is
open.”
Command pulse input

"A", with monitor mode of the
front panel. ~
Check that the input pulse

CCWL inputs to COM-. ~
2)Set up Pr04 (Setup of over-travel inhibit input) to 1 (invalid)
and reset the power. ™

setup is incorrect.
(Position/Full-closed)”

counts and variation of com-
mand pulse sum does not slips,
with monitor mode of the front
panel.”

1)Check that the command pulses are entered correctly to the
direction selected with Pr40 (Selection of command pulse input).
2)Check that the command pulses are entered correctly in the
format selected with Pr42 (Setup of command pulse input mode).”

Command pulse input
inhibition (INH) of CN
X5 is open.”

(Position/Full-closed)”

Check that the input signal
No.08 does not show "A", with
monitor mode of the front panel.”

1)Check and make a wiring so as to connect the INH input to
COM-. -

2)Set up Pr43 (Invalidation of command pulse inhibition input) to
1 (invalid).”

Counter clear input
(CL) of CN X5 is
connected to COM-. ~
(Position/Full-closed)”

Check that the input signal
No.OA does not show "A" , with
monitor mode of the front panel.”

1)Check and make wiring so as to open the CL input 2)Set up
Pr4E (Counter clear input mode) to 2 (invalid).”

Speed command is
invalid (Velocity) ~

Check that the velocity com-
mand input method (external
analog command/internal veloci-
ty command) is correct.”

1)Check the setups of Pr50-52 again by setting up Pr05
(Internal or external switching of speed setup) to 0, when you
use the external analog command.”

2)Set up Pr53-56 and Pr74-77 by setting up Pr05 (Internal or
external switching of speed setup) to either one of 1, 2 or 3,
when you use the internal speed command.”

Speed zero clamp
input (ZEROSPD) of
CN X5 is open.”
(Velocity/Torque) ™

Check that the input signal
No.05 does not show "A" , with
monitor mode of the front panel.”

1)Check and make wiring so as to connect speed zero clamp
input to COM-. ~
2)Set up Pr06 (Selection of ZEROSPD input) to 0 (invalid). ~

Torque command is
invalid (Torque)”

Check that the torque command
input method (SPR/TRQR input,
CCWTL/TRQR input) is correct.”

1)Check that the input voltage is applied correctly by setting up
Pr5B (Selection of torque command) to 0, when you use
SPR/TRQR input.”

2)Check that the input voltage is applied correctly by setting up
Pr5B (Selection of torque command) to 1, when you use the
CCWTL/CWTL input.”

i e e e e e

Velocity control is
invalid (Torque)”

Check that the velocity limit input
method (internal velocity, SPR/
TRQR/SPL input) is correct. ~

1)Set up the desired value to Pr56 (Speed setup/4th speed) by
setting up Pr5B (Selection of torque command) to 0, when
you use the internal speed.”

2)Check that the input voltage is applied correctly by setting up
Pr6B Selection of torque command) to 1, when you use the
SPR/TRQR/SPL input.”

Installation

Main power is shut off.”

Check that the output signal
No.0 does not show "-", with
monitor mode of the front panel.”

Check the wiring/voltage of main power of the driver (L1, L2 and
L3).~

The motor shaft drags,
the motor does not
run.

1)Check that you can turn the motor
shaft, after turning off the power
and separate it from the machine.”

2)Check that you can turn the motor
shaft while applying DC24V to the
brake in case of the motor with
electromagnetic brake.

If you cannot turn the motor shaft, consult with the dealer for
repair.
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(Unstable Rotation (Not Smooth) |

[When in Trouble]

(Motor Runs Slowly Even with Speed Zero at Velocity Control Mode ]

Classification

Causes

Measures

1) Servo-ON signal”

2) CW/CCW torque limit input signal”

3) Deviation counter input signal”

4) Speed zero clamp signal”

5) Command pulse inhibition input™

ParameterJ Setup of the control mode is not correct.”| If you set up Pr02 to 1(Velocity control mode) by mistake at position
g - control mode, the motor runs slowly at servo-ON due to speed command
] - offset. Change the setup of Pr02 to 0. ~

Adjustment Gain adjustment is not proper. ~ Increase the setup of Pr11, 1st velocity loop gain. Enter torque filter of
0 - Pr14 and increase the setup of Pr11 again. ~

0 Velocity and position command are not|Check the motor movement with check pin of the front panel or the
0 stable.” waveform graphic function of the PANATERM®. Review the wiring,
0 - connector contact failure and controller. ™

Wiring Each input signal of CN X5 is chattering. | 1)Check the wiring and connection between Pin29 and 41 of the

connector, CN X5 using the display function of I/O signal status.
Correct the wiring and connection so that the Servo-ON signal can be
turned on normally. Review the controller. ~

2)Check the wiring and connection between Pin-18 and 17, 16 and 17 of
the connector, CN X5 using tester or oscilloscope. Correct the wiring
and connection so that CW/CCW torque limit input can be entered
normally.”

3)Check the wiring and connection between Pin-30 and 41, 16 and 17 of
the connector, CN X5 using display function of 1/0O signal status.
Correct the wiring and connection so that the deviation counter input
can be turned on normally. Review the controller.”

4)Check the wiring and connection between Pin-26 and 41of the
connector, CN X5 using Display function of 1/O signal status. Correct
the wiring and connection so that the speed zero clamp input can be
entered normally. Review the controller.”

5)Check the wiring and connection between Pin-33 and 41of the
connector, CN X5 using display function of 1/O signal status. Correct
the wiring and connection so that the command pulse inhibition input
can be entered normally. Review the controller.”

Noise is on the velocity command. ~

Use a shield cable for connecting cable to the connector, CN X5.”
Separate the power line and signal line (30cm or longer) in the separate
duct.”

Slip of offset

Check the voltage between Pin-14 and 15 (speed command input) using
a tester or an oscilloscope. Adjust the Pr52 value so that the motor
stops.
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Troubleshooting

(Positioning Accuracy Is Poor

Classification

Causes

Measures

System 0

Position command is not correct.”

Count the feedback pulses with a monitor function of the PANATERM® or
feedback pulse monitor mode of the console while repeating the
movement of the same distance. If the value does not return to the same
value, review the controller. Make a noise measure to command pulse.”

Captures the positioning complete signal
at the edge. ~

Monitor the deviation at positioning complete signal reception with a
check pin (IM) or the waveform graphic function of the PANATERM®.
Make the controller capture the signal not at the edge but with some time
allowance. ~

Shape or width of the command pulse is
not per the specifications. ~

If the shape of the command pulse is broken or narrowed, review the
pulse generating circuit. Make a noise measure.”

Noise is superposed on deviation coun-
ter clear input CL (CN X5, Pin-5). ~

Make a noise measure to external DC power supply and make no wiring
of the unused signal lines.”

djustment O

Position loop gain is small.”

Check the position deviation with the monitor function of the PANATERM®
or at the monitor mode of the console.”
Increase the setup of Pr10 within the range where no oscillation occurs.”

arameter [J

e e e e e J - e e e e e s o I

Setup of the positioning complete range
is large. ~

Lower the setup of Pr60 within the range where no chattering of
complete signal occurs. ~

Command pulse frequency have excee-
ded 500kpps or 2Mpps.”

Lower the command pulse frequency. Change the division/multiplication
ratio of 1st and 2nd numerator of command division/multiplication, Pr48
and Pr4B. Use a pulse line interface exclusive to line driver when pulse
line interface is used. ~

Setup of the division/multiplication is not
correct. ~

Check if the repetition accuracy is same or not. If it does not change, use
a larger capacity motor and driver. ~

Velocity loop gain is proportion action at
motor in stall.”

» Set up Pr12 and Pr1A of time constant of velocity loop integration to
999 or smaller.”

* Review the wiring and connection so that the connection between Pin-
27 and 41 of the gain switching input connector, CN X5 becomes off
while you set up Pr30 of 2nd gain setup, to 1.~

2
=
«
O

OoooooooooooooOoo

Each input signal of CN X5 is chattering. |~

1) Servo-ON signal ~

2) Deviation counter clear input signal”
3) CW/CCW torque limit input signal ™
4) Command pulse inhibition input ~

1)Check the wiring and connection between Pin29 and 41 of the
connector, CN X5 using the display function of I/O signal status.
Correct the wiring and connection so that the servo-On signal can be
turned on normally. Review the controller. ~

2)Check the wiring and connection between Pin-30 and 41, 16 and 17 of
the connector, CN X5 using display function of 1/0 signal status.
Correct the wiring and connection so that the deviation counter clear
input can be turned on normally. Review the controller.”

3 Check the wiring and connection between Pin-18 and 17, 16 and 17 of
the connector, CN X5 using tester or oscilloscope. Correct the wiring
and connection so that CW/CCW torque limit input can be entered
normally. ™

4)Check the wiring and connection between Pin-33 and 41of the
connector, CN X5 using display function of 1/0O signal status. Correct
the wiring and connection so that the command pulse inhibition input
can be entered normally. Review the controller.”

Installation

Load inertia is large.

Check the overshoot at stopping with graphic function of the PANATERM®.
If no improvement is obtained, increase the driver and motor capacity.
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(Origin Point Slips |

[When in Trouble]

Classification

Causes

Measures

dog sensor) output ~

System [ Z-phase is not detected.” Check that the Z-phase matches to the center of proximity dog. Execute
a - the homing matching to the controller correctly.”

d Homing creep speed is fast” Lower the homing speed at origin proximity. Or widen the origin sensor.”
0 - -

Wiring Chattering of proximity sensor (proximity | Check the dog sensor input signal of the controller with oscilloscope. ~

Review the wiring near to proximity dog and make a noise measure or
reduce noise. ~

Noise is on the encoder line. ~

Reduce noise (installation of noise filter or ferrite core), shield treatment
of I/F cables, use of a twisted pair or separation of power and signal
lines.”

No Z-phase signal output ~

Check the Z-phase signal with oscilloscope. Check that the Pin-13 of the
connector, CN X5 is connected to the earth of the controller. Connect the
earth of the controller because the open collector interface is not
insulated. Replace the motor and driver. Request for repair.”

Miswiring of Z-phase output

Check the wiring to see only one side of the line driver is connected or
not. Use a CZ output (open collector if the controller is not differential
input.

(Abnormal Motor Noise or Vibration )

Classification

Causes

Measures

Velocity detection filter is changed.”

Wiring O Noise is on the speed command.” Measure the speed command inputs of Pin-14 and 15 of the connector,
a - CN X5 with an oscilloscope. Reduce noise (installation of noise filter or
d - ferrite core), shield treatment of I/F cables, use of a twisted pair,
0 - separation of power and signal lines.”

AdjustmentO Gain setup is large. ~ Lower the gain by setting up lower values to Pr11 and 19, of velocity
a - loop gain and Pr10 and 18 of position loop gain.”

Installation Enlarge the setup of Pr13 and 1B, velocity detection filter within the

range where noise level is acceptable, or return to default value.”

Resonance of the machine and ~
the motor. ~

Re-adjust Pr14 and 1C (Torque filter). Check if the machine resonance
exists or not with frequency characteristics analyzing function of the
PANATERM®. Set up the notch frequency to Pr1D or Pr28 if resonance
exists. ~

Motor bearing”

Check the noise and vibration near the bearing of the motor while
running the motor with no load. Replace the motor to check. Request for
repair. ~

Electro-magnetic sound, gear noise,
rubbing noise at brake engagement, hub
noise or rubbing noise of encoder

Check the noise of the motor while running the motor with no load.
Replace the motor to check. Request for repair.
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Troubleshooting

(Overshoot/Undershoot ) (Overheating of the Motor (Motor Burn-Out) |

Classification

Causes

Measures

AdjustmentO Gain adjustment is not proper.” Check with graphic function of PANATERM® or velocity monitor (SP) or
O - torque monitor (IM). Make a correct gain adjustment. Refer to P.226 of
0 - Adjustment.”

Installation Load inertia is large.” Check with graphic function of PANATERM® or velocity monitor (SP) or

torque monitor (IM). Make an appropriate adjustment. Increase the motor
and driver capacity and lower the inertia ratio. Use a gear reducer. ~

Looseness or slip of the machine”

Review the mounting to the machine.”

Ambient temperature, environment ~

Lower the temperature with cooling fan if the ambient temperature
exceeds the predications.”

Stall of cooling fan, dirt of fan ventilation
duct”

Check the cooling fans of the driver and the machine. Replace the driver
fan or request for repair.”

Mismatching of the driver and the motor

Check thé name plates of the driver and the motor. Select a correct
combination of them referring to the instruction manual or catalogue. ~

Failure of motor bearing”

Check that the motor does not generate rumbling noise while turning it
by hand after shutting off the power. Replace the motor and request for
repair if the noise is heard. ~

Electromagnetic brake is kept engaged
(left un-released).”

Check the voltage at brake terminals. Apply the power (DC24V) to
release the brake. ™

Motor failure (oil, water or others)”

Avoid the installation place where the motor is subject to high
temperature, humidity, oil, dust or iron particles. ~

Motor has been turned by external force
while dynamic brake has been engaged.

Check the running pattern, working condition and operating status, and
inhibit the operation under the condition of the left.

(Motor Speed Does Not Reach to the Setup )

(Motor Revolutions (Travel) Is Too Large or Small]

Classification

Causes

Measures

Parameter] Velocity command input gain is not cor- | Check that the setup of Pr50, speed command input gain, is made so as
0 rect.” to make the setup of 500 makes 3000 r/min.”
Adjustment Position loop gain is low.” Set up Pr10, position loop gain to approx. 100.”

Division/Multiplication is not proper.

Set up correct values to Pr48, 1st numerator of electronic gear, 4A,
numerator multiplier of electronic gear and 4B, denominator of electronic
gear. Refer to parameter setup at each mode.

(Parameter Returns to Previous Setup )

Classification

Causes

Measures

Parameter

No writing to EEPROM has been carried
out before turning off the power.

Refer to P.70, "How to Operate-EEPROM Writing" of Preparation.

( Display of "Communication port or driver cannot be detected" Appears on the Screen While Using the PANATERM®, )

Classification

Causes

Measures

Wiring

Communication cable (for RS232C) is
connected to the connector, CN X3.

Connect the communication cable (for RS232C) to connector, CN X4.
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Absolute System

Outline of Absolute System

When you compose an absolute system using an absolute encoder, you are not required to carry out homing
operation at the power-on, and this function suits very well to such an application as a robot.

Connect the host controller with the Minas A4 with absolute specifications. (motor with absolute encoder and
driver with absolute spec) and set up the parameter, PrOB to 0, then connect the battery for absolute en-
coder to compose an absolute system with which you can capture the exact present position information
after the power-ON.

Shift the system to origin once after installing the battery and clear the multi-turn data by clearing the abso-
lute encoder, then you can detect the absolute position without carrying out homing operation.

Via RS232 or RS485 communication, the host controller can connect up to 16 MINAS-A4 and capture the
present position information as serial data to obtain the absolute position of each axis by processing. each

Q
Q
~—
Q

Applicable Mode

You can use all of MINAS A4 series driver in absolute specifications by setting up parameter. Use the motor
which 8th place (designated for rotary encoder specifications) is “S” (7-wire type).

M % M > %k %k % S % %k x %

8th pl
P ac;L Rotary encoder specifications

Absolute Specifications

There are 3 connecting methods of the host controller and MINAS-A4 driver as described below, and select
a method depending on the interface of the host controller specs or number of axis to be connected. Desig-
nate a module ID to RSW of each MINAS-A4 driver when you connect multiple MINAS-A4 in communication
to one host controller as shown below.

(Module ID (RSW)

* When you connect each MINAS-A4 to the host separately with RS232 and switch the communication
individually, designate 0 to F to each MINAS-A4. (Max. 16 axis are connectable.)

* When you connect one MINAS-A4 to the host with RS232 and connect each MINAS-A4 with RS485,
designate 0 to the MINAS-A4 connected with the host, and designate 1 to F to other MINAS-A4.

* When you connect MINAS-A4 to the host with RS485, the host is given module ID of 0, and designate 1 to
F to MINAS-A4. (Max 15 axis are connectable.)

nnnn

M * DD driver
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[Supplement]

Absolute System Configuration with RS232 Communication

Hostcontroller _S_ef‘{ci driver
RS232° SN7517017
Interface CN, X4 or equivalent
5 |
—> TXD RXD >
—< RXD 3 7XD <H-
7J7— GND GND j7
CN X5
Positioning i
controller < CN X6

-+ - Max. 16 axis

RSW(ID)=0 RSW(ID)=1 RSW(D)=2  RSW(ID)=3

* Battery for absolute encoder is required to
store the multi-turn data into the encoder.
Connect the battery between BAT+ and
BAT- of the motor.

Battery for”
absolute encoder

1\
:I:

E 1 Motor

H b

Module ID=0

Host

RSW(ID)=1 R

& - - - Max. 15 axis

SW(ID)=2  RSW(ID)=3  RSW(ID)=4

Hostcontroller s_ ervo driver
RS485" : ADMaSS” | * Battery for absolute encoder is required to
Interface 7 or equivalent store the multi-turn data into the encoder.
RS485+ RS485+ L
—|> = 3 RS485 . <]‘ ; Set up RSW (1D) Connect the battery between BAT+ and
<IJ ,J; GND GND \_j> L o Pene BAT- of the motor.
> g RS485+
% 4 RS485]
o GND
5' [
Battery for”
! absolute encoder
Positioning™ , .‘||'.
controllerg <:> L
- ! 1 Motor

O b
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Battery (for Backup) Installation

(First Installation of the Battery )

After installing and connecting the back-up battery to the motor, execute an absolute encoder setup. Refer
to P.271, "Setup (initialization) of Absolute Encoder ".

It is recommended to perform ON/OFF action once a day after installing the battery for refreshing the bat-
tery.

A battery error might occur due to voltage delay of the battery if you fail to carry out the battery refreshment.

(Replacement of the Battery |

It is necessary to replace the battery for absolute encoder when battery alarm occurs.

Replace while turning on the control power. Data stored in the encoder might be lost when you replace the
battery while the control power of the driver is off.

After replacing the battery, clear the battery alarm. Refer to P.275, "How to Clear the Battery Alarm".

<Caution>

When you execute the absolute encoder with the front panel (refer to P.77 of Preparation), or via communi-
cation (refer to P.302), all of error and multi-turn data will be cleared together with alarm, and you are
required to execute “Setup (Initialization) of absolute encoder” (refer to P.271).

(How to Replace the Battery |

1) Refresh the new battery. 2) Take off the cover of the battery box.

Connector with lead wire of the

CN601™
Pull out after 5 min.™
connection™

battery to CN601 and leave of 5
min. Pull out the connector from

Raise the latch ™
and take off the cover.™

CN601 5 min after.

Place the battery with + facing downward. Connect the connector.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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4) Close the cover of the battery box.

Close the cover not to ~
pinch the connector cable.

=>

<Caution>
Use the following battery for absolute encoder.
Part No. : DVOP2990 (Lithium battery by Toshiba Battery Co., Ltd. ER6Y, 3.6V 2000mAh)

<Cautions>

 Be absolutely sure to follow the precautions below since improper use of the battery can cause electro-
lyte to leak from the battery, giving rise to trouble where the product may become corroded, and/or the
battery itself may rupture.

1) Insert the battery with its “+” and “~” electrodes oriented correctly.

2) Leaving a battery which has been used for a long period of time or a battery which is no longer
usable sitting inside the product can cause electrolyte leakage and other trouble. For this reason,
ensure that such a battery is replaced at an early date. (As a general guideline, it is recommended
that the battery be replaced every two years.)

* The electrolyte inside the battery is highly corrosive, and if it should leak out, it will not only
corrode the surrounding parts but also give rise to the danger of short-circuiting since it is electri-
cally conductive. For this reason, ensure that the battery is replaced periodically.

3) Do not disassemble the battery or throw it into a fire.

* Do not disassemble the battery since fragments of the interior parts may fly into your eyes, which
is extremely dangerous. It is also dangerous to throw a battery into a fire or apply heat to it as
doing to may cause it to rupture.

4) Do not cause the battery to be short-circuited. Under no circumstances must the battery tube be
peeled off.

* It is dangerous for metal items to make contact with the “+” and “=” electrodes of the battery sin
such objects may cause a high current to flow all at once, which will not only reduce the battery
performance but also generate considerable heat, possibly leading to the rupture of the battery.

5) This battery is not rechargeable. Under no circumstances must any attempt be made to recharge it.

* The disposal of used batteries after they have been replaced may be subject to restrictions imposed by
local governing authorities. In such cases, ensure that their disposal is in accordance with these re-
strictions.
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<Reference>
Following example shows the life calculation of the back-up battery used in assumed robot operation.
2000[mAh] of battery capacity is used for calculation. Note that the following value is not a guaranteed value, but
only represents a calculated value. The values below were calculated with only the current consumption fac-
tored in. The calculations do not factor in electrolyte leakage and other forms of battery deterioration.
Life time may be shortened depending on ambient condition.

1) 2 cycles/day

| Mon. to Sat. 313 days/365day | | Sun. 52 days/365 days | |a: Current consumption in normal mode 3.6[pA]™
24h 24h b : Current consumption at power failure timer mode [
280[uA]™
10h ,2h, 10h ,2h . . . T
ON * Power failure timer mode...Action mode “in time
Egg‘ﬁ; period when the motor can “respond to max. ~
speed even the power is off (5sec).™
OFF ! | i i
a bc a bec c ¢ : Current consumption at power failure mode 110[uA]

Annual consumption capacity = (10h x a + 0.0014h x b + 2h x ¢) x 2 x 313 days + 24h x ¢ x 52 days = 297.8[mAh]
Battery life = 2000[mAh]/297.8[mAh] = 6.7 (6.7159) [year]

2) 1 cycle/day
(2nd cycle of the above 1) is for rest.

Annual consumption capacity = (10h x a + 0.0014h x b + 14h x ¢) x 313 days + 24h x ¢ x 52 days = 640.6[mAh] )
Battery life = 2000[mAh]/630.6[mAh] = 3.1 (3.1715) [year]

(When you make your own cable for 17-bit absolute encoder |

When you make your own cable for 17-bit absolute encoder, connect the optional battery for absolute
encoder, DVOP2060 or DVOP2990 as per the wiring diagram below. Connector of the battery for absolute
encoder shall be provided by customer as well.

<Cautions>

Install and fix the battery securely. If the installation and fixing of the battery is not appropriate, it may cause
the wire breakdown or damage of the battery.

Refer to the instruction manual of the battery for handling the battery.

* Installation Place

1) Indoors, where the products are not subjected to rain or direct sun beam.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous
acid, chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from
splash of inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Well-ventilated and humid and dust-free place.

4) Vibration-free place

(Wiring Diagram]

Junction connector for” Pin number when a connector is used Twisted™ Connector. CN X6
encoder cable” Pin number when a cannon plug is used pair h ’ .
(Optional connector kit) ;ﬁ <o (Optional connector kit)
Esv_ |- 8 L Esv
eov oG 2 Eov
L4 Battery |
BaTe |t ] BATe et > ps
BAT— i Ei; i 2" BAT| BAT— |2 : S
PS — . ' Connector, ZHR-2" !
= lsw i | (by J.S.T.) - FG (Case) ]
3 (J N N P i it P L. Part No. DVOP2060
F = S E— Dvora00 a Dvopaoey ORI Lithium battery by Toshiba Battery Co., Ltd.]
TitleD Part No.[O | Manufacturer ( ) ERGV 3.6V 2000mAh 50
Connector” | ZMR-2" J.8.T”~ Lead wire
Conne(.:tor p.in" SMM-003T-PO.5[  J.S.T.” Connector for absolute encoder connection™ 1
Clamping Jig| YRS-800 J.S.T. | (To be provided by customer)
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Setup (Initialization) of Absolute Encoder

Execute the setup of absolute encoder in the following cases.

* Initial setup of the machine
* When absolute system down error protection (alarm No. 40) occurs

* When the encoder cable is pulled out

In the above setup, it is required to make multi-turn data to O after clearing the encoder error by clearing
absolute encoder while the machine stops at the origin position with homing operation. Clear the absolute
encoder with the front panel operation or with the PANATERM operation. After the clearing, turn off the

power and turn on the power again.

( Setup Operation of Absolute Encoder |

(Auxiliary function mode)
|Mode Selection| - » | Execution

(1) Turn on the power to bring 4

he machine to origin position
by homing operation.” ' -

(2) Make the front panel to
auxiliary function mode

Automatic offset ~ _C
adjustment mode” i

-
<
-

]
N
(]
-
U]
.
™
\
-
U}
\

s
I\
-
(]
g -
N
D}
™ -
==

Motor trial run mode™ |,

-

)
N
g -
-
D}
™ -
==

and bring EXECUTION — —
display of "Absolute en- M- _ Cc ) Alarmclearmode |5 - -

coder clear mode". Refer v
to P.51, "Setup of Para-

meter and Mode" of Prep-
aration.

C Absolute encoder ™ [T _
L 11 _J clear mode Ly

-

Uy

-
™

(3) Execute the following key operation at EXECUTION DISPLAY

Bars increase while keep ~ Co_ _ _
pressing @ (approx. 3sec). L '-+
Lo - - -
U
v
v
Absolute encoder clearing starts. |5 - H ~ F
o Y v
Absolute encoder clearing C  _ CL C _ _ _ _
finishes in a second. LA e P S i =

Note) In case of incremental encoder, |£ - r or. | display appears when ~

absolute encoder clear starts.

(4)Turn off the control power once, then re-enter the power.

juawa|ddns
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Absolute System
Transmission and Reception Sequence of Absolute Data

Servo-Ready output will be turned on 2sec. after the control power is turned on. Capture the absolute data
in the following communication protocol while the Servo-Ready output is on and the fix the motor with brake
by Servo-Off (when the motor is at complete stall.).

( RS232 Communication Protocol )

Refer to the instruction manual of the host for the transmission/reception method of command.

Host requests ©
for absolute ~
data to driver

Host receives ~
absolute data ~
from driver

e

05h transmission

04h reception
Y

00h transmission

01h transmission |*1

D2h transmission

2Dh transmission|*2

Data of *1 and *2 are determined by the ~
setup of RSW (ID) of the front panel.

04h transmission

'

Reception of ~
absolute data™
(15 characters)

Check sum
OK'ed reception
Y

A

RSW(ID)0| Data of * 1[1Data of * 2[J
0~ 00h™ 2Eh”
17 01h” 2Dh”
27 02h” 2Ch”
3" 03h” 2Bh”
47 04h™ 2Ah”
5" 05h” 29h”
6~ 06h~ 28h”
7" 07h” 27h7
8~ 08h”~ 26h”
9” 09h” 25h”
A" 0Ah™ 24h™
B~ 0Bh” 23h”
c” 0Ch” 22h”
D~ 0Dh”™ 21h”
E” OEh~ 20h”
F OFh 1Fh

06h transmission

15h transmission

Check sum becomes OK'ed when the ~
lower 8-bit of the sum of the received ~
absolute data (15 characters) is 0.

Enter the RSW value of the driver to which you want to communicate from the host to axis (*1 data) of the
command block, and transmit the command according to the RS232 communication protocol. For details

of communication, refer to P.278, "Communication".

axes data.

noise.

* Allow 500ms or longer interval for axis switching when you want to capture multiple

It is recommended for you to repeat the above communication more than 2 times to
confirm the absolute data coincide, in order to avoid mis-operation due to unexpected

272
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(RS485 Communication Protocol |

Refer to the instruction manual of the host for the transmission/reception method of command.
Following shows the communication example of the driver to RSW (ID).

L

81h transmission]*1

05h transmission

Data of *1 and *2 are determined by the ~

O~ N setup of RSW (ID) of the front panel.
!
04h reception RSW(ID)[J Data of * 1l Data of * 2] Data of * 3]
Host requests ~ \;)Y 0~ not(sable with RS485 communication
or absoIL{te i 00h transmission " 4Ll o1h° 2D
data o driver 01h transmission *2 Z 82h 02h 20h”
D2h transmission 3 83h” 03h” 2Bh”
2Dh transmission|*3 4 84h” 04h™ 2ANh”
57 85h” 05h™ 29h”
6~ 86h” 06h™ 28h”
7 87h” 07h” 27h”
— 8" 88h” 08h~ 26h”
9" 89h” 09h~ 25h”
A" 8Ah™ 0AR~ 24h”
B~ 8Bh” 0Bh~ 23h™
C” 8Ch~ 0Ch” 22h”
oo vanemisson o [ eon | oon |z
o E 8Eh" OEh™ 20h"
Host receives ) F 8Fh OFh 1Fh
absolute data Reception of ~ -
from driver absolute data” Check sum becomes OK'ed when the
(15 characters) lower 8-bit of the sum of the received ~
absolute data (15 characters) is 0.

Check sum
OK'ed reception

06h transmission | | 15h transmission

L |

Command from the host will be transmitted to the desired driver based on RS485 transmission protocol.
For details of communication, refer to P.278, "Communication".

* Allow 500ms or longer interval for axis switching when you want to capture multiple
axes data.

It is recommended for you to repeat the above communication more than 2 times to
confirm the absolute data coincide, in order to avoid mis-operation due to unexpected
noise.

juswa|ddng
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(Composition of Absolute Data |

Absolute data consists of singe-turn data which shows the absolute position per one revolution and multi-
turn data which counts the number of revolution of the motor after clearing the encoder.

Single-turn data 131071:0,1,2 : 13107:1 0,12.. "131071jo,1,

Multi-turn data = _1'0 0:1 12—
A origin : f

Motor rotational direction  CW — CcCcw

Single-turn data and multi-turn data are composed by using 1
which are received via RS232 or RS485.

0Bh
RSW (ID)

D2h

03h

11h
Encoder status (L)
Encoder status (H)
Single-turn data (L)
Single-turn data (M)

]
L

Received ~
absolute data”
(15 characters)

Single-turn data”

5-character data (hexadecimal binary code)

<——— Setup value of RSW (ID) of the front panel

Refer to next page, "Encoder status".

=Single-turn data (H) x 10000h + Single-turn data (M) x 100h + Single-turn data (L)

Single-turn data (H)
Multi-turn data (L)

Multi-turn data”

Multi-turn data (H)
00h
Error code
Checksum

carried out normally.

e Details of multi-turn data

:| =Multi-turn data (H) x 100h + Multi-turn data (L)

Date : 0 to 65535, Range : -32767 to 32767
<——— Becomes to 0 when the communication is™

If not 0, capture the™

absolute data from the driver again

65535
©
©
©
£
2
5
=
CwW 0 CCw
Absolute counter over ~ Error Normal Error

error protection
<Remark>

If the multi-turn data of the above fig. is between 32768 and 65535, convert it to signed date after deduct-

ing 65536.
* Encoder status (L)

Encoder status (L)
bit5 | bit4 [ bit3 | bit2
0

bit1 | bit0

-

bit7 | bit6

Over-speed
Full absolute status

Counter error

Counter overflow

Multi-turn error

Battery error

Battery alarm

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www. ctlautomatlon
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1 represents error occurrence.

—» Err42”
(Absolute over-speed error protection)

—» Errd7”
(Absolute status error protection)

—» Err44”
(Absolute single-turn counter error protection)

— Err41”
(Absolute counter over error protection)

— Err45”
(Absolute multi-turn counter error protection)

— Err40”
(Absolute system down error protection)

Battery alarm
He
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* Encoder status (L)-----1 represents error occurrence.

Encoder status (L)
bit7 | bit6 | bits | bit4 | bit3 | bit2 | bit1 | bit0
0 0 0 0 0 0

| Battery error

One of the following has occurred.”

Battery alarm, multi-turn error, counter overflow, ~
counter error, full absolute status, Counter overflow
multi-turn error, battery error or battery alarm

* Transmit the absolute data while fixing the motor with brake by turning to Servo-Off.

<Note>
For details of the above error protection, refer to P.252, "Protective Function" of When in Trouble, and for
contents of alarms, refer to the following "Display of Battery Alarm".

Display of Battery Alarm

Following alarm will be displayed when making the front panel to alarm execution mode of monitor mode.

A

--H-- - ...Noalarm, [} ... Alarm occurrence

A

A

level of over regeneration load protection.

Overload alarm : Load has exceeded 85% of the alarm trigger level of ~
overload protection.

Battery alarm : Voltage of battery for absolute encoder has fallen below ~
the alarm level (approx. 3.2V).

Fan lock alarm : Fan has stalled for more than 1[s].

External scale alarm : Temperature of external scale has exceeded 65°C or ~
signal intensity have not been enough. ~
(Mounting adjustment is required.)

[How to Clear the Battery AIarm)

Replace the battery for absolute encoder when battery alarm occurs according to P.268, "How to Replace
the Battery". After replacement, clear the battery alarm in the following 3 methods.

(a) "CN X5" Connecting Alarm clear input (A-CLR) to COM- for more than 120ms.

(b) Executing the alarm clear function in auxiliary function mode by using the console (option).

(c) Click the "Battery warning" Clear button, after select the "Absolute encoder" tab in the monitor display
window by using the PANATERM (option).
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275

L Over regeneration alarm : Regeneration has exceeded 85% of the alarm trigger’

juawa|ddns




Outline of Setup Support Software, "PANATERM™

Outline of PANATERM®

With the PANATERM®, you can execute the followings.

(1) Setup and storage of parameters, and writing to the memory (EEPROM).

(2) Monitoring of 1/0 and pulse input and load factor.

(3) Display of the present alarm and reference of the error history.

(4) Data measurement of the wave-form graphic and bringing of the stored data.
(5) Normal auto-gain tuning

(6) Frequency characteristic measurement of the machine system.

How to Connect

Panasonic

» Connecting cable™
DVOP1960~
(DOS/V)

* Caution”
Connect to CN X4.

Setup support software

Setup disc of "PANATERM®"

DVO0OP4460 (English/Japanese version)
Supporting OS : Windows® 98, Windows® 2000, Windows®
Me, Windows® XP

<Caution>

* Don't connect to CN X3.
Display of "Communication
port or driver cannot be de-
tected." appears even though
you log on "PANATERM®".

(Install the "PANATERM®" to Hard Disc

<Cautions/Notes>

1. 15MB capacity of hard disc is required. OS to be Window® 98, Windows® 2000, Windows® Me or Win-
dows® XP.

2. Install the "PANATERM®" to a hard disc, using the setup disc according to the procedures below to log on.

3. Part No. of the "PANATERM®" may be changed based on the version up. Refer to the catalog for the
latest part No.
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(Procedure of install |

1) Turn on the power of the computer to log on the supporting OS. (Exit the existing logged on software.)
2) Insert the setup disc of the "PANATERM®" to CD-ROM drive.
3) The window opens automatically so click the name of the file required.
* If the window fails to appear automatically, start up Explorer, and run the targeted setup file.
4) Operate according to the guidance of the setup program.
5) Click on the installation verification window to start the setup.
6) Exit all applications and log on Windows® again.
"PANATERM®" will be added on program menu when you log on again.

(Log on of the "PANATERM®" . |

<Cautions/Notes>
1. Once the "PANATERM®" is installed in the hard disc, you do not need to install every time you log on.
2. Connect the driver to a power supply, the motor and encoder before you log on.

Refer to the instruction manual of supporting OS for start.

(Procedure of log on |

1) Turn on the power of the computer and log on the supporting OS.
2) Turn on the power of the driver.
3) Click the start bottom of the supporting OS.
(Refer to the instruction manual of supporting OS for start.)
4) Select the "PANATERM®" with program p» and click.
5) The screen turns to "PANATERM®" after showing opening splash for approx. 2sec.

For more detailed information for operation and functions of the "PANATERM®", refer to the instruction
manual of the Setup Support Software, "PANATERM®".

juswa|ddng

* Windows®, Windows® 98, Windows® 2000, Windows® Me and Windows® XP are trade marks of Microsoft
Corp.
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Communication

Outline of Communication

You can connect up to 16 MINAS-A4 series with your computer or NC via serial communication based on
RS232 and RS484, and can execute the following functions.

(1) Change over of the parameters

(4) Referring of the absolute data

(2) Referring and clearing of alarm data status and history
(3) Monitoring of control conditions such as status and 1/O.

(5) Saving and loading of the parameter data

* You can write parameters from the host to the driver in batch when you start up the machine.
* You can display the running condition of machine to improve serviceability.
* You can compose multi-axis absolute system with simple wiring.

Following application software and cables are prepared as options. For the operation of the "PANATERM®,
refer to the instruction manual of the PANATERM®.

(Windows 98/Me/2000/XP)”

"PANATERM®" English/Japanese version ~

DVOP4460~

DVOP1960~

Connecting cable for PC (DOS/V)~

Connecting cable between drivers

DVOP1970 (200[mm;)”
DVOP1971 (500[mmj)”
DVOP1972 (1000[mmy])

DVOP1960

Host

DVOP1970 DVOP1970 DVOP1970
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Communication Specifications

(Connection of Communication Line |

MINAS-A4 series provide 2 types of communications ports of RS232 and RS485, and support the following
3 types of connection with the host.

* RS232 communication

Connect the host and the driver in one to one with RS232, and communicate according to RS232 trans-
mission protocol.

—| Selector etc. |

—— RS232

Host

RSW(ID)=1 RSW(ID)=1 RSW(ID)=1 RSW(ID)=1

 Set up the module ID of MINAS-A4 to RSW of the front panel. In the above case, you can set any
value of 0 to F. You can set the same module ID as long as the host has no difficulty in control.

* RS232 and RS485 communication

When you connect one host to multiple MINAS-A4s, connect the host to connector of one driver with
RS232 communication, and connect each MINAS-A4 with RS485 communication. Set up the RSW of the
driver to 0 which is connected to the host, and set up 1 to F to other drivers each.

- - - Max. 16 axis

Q=]

RSW(ID)=0 RSW(ID)=1 RSW(ID)=2 RSW(ID)=3

* RS485 communication

Connect the host to multiple MINAS-A4s with RS485 communication, set up the RSW of each front panel
of MINAS-A4 to 1 to F.

= RS485

[o
1

Module ID=0"
Host

- - - Max. 15 axis

“-.

RSW(ID)=1 RSW(ID)=2 RSW(ID)=3 RSW(ID)=4

Allow 500ms or longer interval for switching the axes while capturing data of multiple axes.
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(Interface of Communication Connector]

e Connection to the host with RS232

Host

RTS

CTS

RXD

] MINAS-A4

G

TXD

SN751701 or O
equivalent

TXD

S g

FG

DTR

DSR

—_

RXD

o

RS485+

RS485-]

FG (Case)

CN X3

0o N o |~ W N

o

ADM485 ord
equivalent

RS485+

RS485-

FG (Case)

TXD

G

RXD

RS485+

RS485-]

FG (Case)

!

Connectors, CN X3 and CN X4 are ~
MD-S8000 - 10 (by JST) or equivalent.

Note) 1. Do not connect anythingto ™~
Pin-1, Pin-2 and Pin-6 of”
connector, CN X4 and Pin-1,”
Pin-2, Pin-3, Pin-5 and Pin-6~
of connector, CN X3.™

2. You cannot connect RS232™ ~
to connector, CN X3.
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e Connection to the host with RS485

Host

RS485+

RS485-1

] MINAS-A4

[Supplement]

SN751701 orI
equivalent

TXD

G

FG

S g

RXD

o<

RS485+

RS485-]

—_

FG (Case)

CN X3

0N O gl O DN

e

ADM485 orlJ
equivalent

RS485+

RS485-

!

Connectors, CN X3 and CN X4 are ~
MD-S8000 - 10 (by JST) or equivalent.

Note) Do not connect anything to ™
Pin-1, Pin-2 and Pin-6 of”
connector, CN X4 and Pin-1,”
Pin-2, Pin-3, Pin-5 and Pin-6~
of connector, CN X3.”

TXD

G

RXD

0N O |~ 0N

RS485+

RS485-]

FG (Case)

juswa|ddng
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(Communication Method]

RS2320

RS4850

Full duplex, asynchronous™

Half duplex, asynchronous™

Communication baud rate

2400,4800,9600,19200,38400,57600bps™

2400,4800,9600,19200,38400,57600bps™

Data™ 8 bit” 8 bit”
Parity” none” none”
Start bit” 1 bit” 1 bit”
Stop bit 1 bit 1 bit

* Set up the RS232 communication baud rate with PrOC, and RS485 communication baud rate with PrOD.
The change of these parameters will be validated after the control power entry. For details, refer to the
following list of parameters related to communication.

(List of User Parameters for Communication )

PrNo.{[Title of parameter

Setup rangel]

Functions/contents

Check the RSW (ID) value of the front panel at control power-on.”

RS485 communication

00~ | Axis address 0-15" This value becomes the axis number at serial communication.”
. . Setup value of this parameter has no effect to servo action.
Baud rate setup of - Set up the communication speed of RS232C communication.”
oCc” - 0-5" 0 : 2400[bpps], 1 :4800[bps], 2 : 9600[bps], 3 : 19200[bps], 4 : 38400[bps], 5 : 57600[bps]”
- RS232 communication - Change will be validated after the control power-on
Baud rate setup of ~ Set up the communication speed of RS485 communication.”
0D 0-5 0 : 2400[bpps], 1 :4800[bps], 2 : 9600[bps], 3 : 19200[bps], 4 : 38400[bps], 5 : 57600[bps]”

Change will be validated after the control power-on

* Required time for data transmission per 1 byte is calculated in the following formula in case of 9600[bps].

1000/9600 x (1 + 8 + 1) = 1.04 [ms/byte]

‘ ‘— Stop bit

Data

Start bit

Note that the time for processing the received command and time for switching the line and transmission/
reception control will added to the actual communication time.

* Handshake code
Following codes are used for line control.

Title Codel Function

ENQ” 05h (Module recognition byte of the transmitted)” Enquire for transmission”

EOT" 04h (Module recognition byte of the transmitted)” Ready for receiving”

ACK~ 06h~ Acknowledgement”

NAK 15h Negative acknowledgement
ENQ ... The module (host or driver) sends out ENQ when it has a block to send.

. The module (host or driver) sends out EOT when it is ready to receive a block. The line enters to

a transmission mode when ENQ is transmitted and EOT is received.

EOT...
ACK ...
NAK ....
and timeout.
<Caution>

. When the received block is judged normal, the module (host or driver) will send out ACK.
When the received block is judged abnormal, NAK will be sent. A judgment is based on checksum

1 byte of module recognition is added to ENQ and EOT at RS485 communication.
Module recognition byte... Make the RSW value of the front panel as a module ID, and data which makes
its bit7 as 1, becomes a module recognition byte.

bit7™

bit6™

bit5™ bitd™ bit3 |

bit2 | b1 | bit0

1 0

0 0

Module ID

Module ID : The module ID of the host side will be 0 in case of RS485 communication, therefore set up

RSW of MINAS-A4 to 1- F i ) i . .
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[Transmission Sequence]

e Transmission protocol
* In case of RS232
Host MINAS-A4

1) ENQ(05h

) ENQ(05h) .

2) EOT(04h) L

Receiving

3) Data block » data

4) ACK(06h)
(or NAK (15h))

: : 5) ENQ(05h)
o) —_

8) EOT(04h) P Transmitting
7) Data block data
8) ACK(06h)
(or NAK (15h))

>

* In case of RS485
Host MINAS-A4
Module ID : 0 1) 81h, ENQ (05h) Module ID : 1
2) 81h, EOT (04h) L ’
Receiving
3) Data block y data
4) ACK (06h)
(or NAK (15h))

n0NNn

5) 80h, ENQ (05h)
S —
£ 800, EOT (0%h) o | Transmitting
7) Data block data
8) ACK (06h)
(or NAK (15h))

* Line control
Decides the direction of transmission and solves the contention.
Reception mode... From when the module (host or driver) returns EOT after receiving ENQ.
Transmission mode... From when the module (host or driver) receives EOT after transmitting ENQ.
At contention of transmission and reception... Slave side will enter to reception mode when it receives
ENQ while waiting for EOT after transmitting ENQ, by giving priority to ENQ (of master side).

e Transmission control
On entering to transmission mode, the module transmits the command block continuously and then waits
for ACK reception. Transmission completes at reception of ACK.. ACK may not be returned at transmis-
sion failure of command byte counts. If no ACK is received within T2 period, or other code than NAK or
ACK is received, sequence will be retried. Retry will start from ENQ.

* Reception control
On entering to reception mode, the module receives the transmitted block continuously. It will receive the
command byte counts from the first byte, and continuously receive extra 3 bytes. It will return ACK when
the received data sum becomes 0, by taking this status as normal. In case of a check sum error or a

timeout between characters, it will return NAK.
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» Data Block Composition
Below shows the composition of data block which is transmitted in physical phase.

(1 byte)

A
Y

N- ——

axis”
mode f command
Parameter” A
(N byte)” Y
check sum

A

A

N : Command byte counts (0 to 240)
Shows the number of parameters which are required by command.
axis : Sets up the value of RSW of the front panel (Module ID,
command : Control command (0 to 15)
mode : Command execution mode (0 to 15)
Contents vary depending on the mode.
check sum : 2's complement of the total number of bytes, ranging from the top to the end of the block

* Protocol Parameter

Following parameters are used to control the block transmission. You can set any value with the INIT
command (described later).

Title Function Initial valuel Setup range[] UnitO
- ) . RS232” 5 (0.5 sec)” - ;
T1 Time out between characters 1-255 0.1 sec
. . RS485 1 (0.1 sec)” - _
- . . RS232" 5 (0.5 sec)” B B
T2 Protocol time out - 1-255 1 sec
RS485 1 (0.1 sec) _
RTY" Retry limit” 1 (once)” 1-8~ .
M/S Master/Slave 0 (Slave) 0, 1 (Master) Once
T1....... * Permissible time interval for this driver to receive the consecutive character cods which exists

between the module recognition bytes and ENQ/EQT, or in the transmission/reception data
block. Time out error occurs and the driver returns NAK to the transmitter when the actual
reception time has exceeded this setup time

T2....... * Permissible time interval for the driver to transmit ENQ and to receive EOT. If the actual recep-
tion time exceeds this setup, this represents that the receiver is not ready to receive, or it has
failed to receive ENQ code in some reason, and the driver will re-transmit ENQ code to the
receiver. (retry times)

* Permissible time interval for the driver to transmit EOT and to receive the reception of the 1st
character code. The driver will return NAK and finishes the reception mode if the actual recep-
tion has exceeded this setup time.

» Permissible time interval for the module to transmit the check sum bytes and to receive ACK.
The module will re-transmit ENQ code to the receiver in the same way as the NAK reception, if
the actual reception time exceeds this setup time.

RTY .... Maximum value of retry times. Transmission error occurs if the actual retry has exceeds this
setup value.

M/S ..... Switching of master and slave. When contention of ENQ has occurred, the module decides which
is to be given priority.

Priority is given to the transmitter which is set up as a master. (0: Slave mode, 1 : Master mode)
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[Example of Data Communication]

* e.g. Reference of Absolute Data
When you connect the host to one driver with RS232 communication, and connect multiple MINAS-A4s
with RS485 communication. Following flow chart describes the actual flow of the communication data
when you want to capture the absolute data of the module ID=1.

| e.g. of system composition |

RSW(ID)=0 RSW(ID)=1 RSW(ID)=2 RSW(ID)=3

| e.g. of capturing the absolute data |

Following shows the communication data in time series when you want to capture the absolute data. Data
is presented in hexadecimals.

RS232 communication

Host — [05] [00 o1 [D2] 2D ]
[ (ENQ) (EOT)
MINAS-A4 (0) < 0 [ 06 | [ 05 | [oB [ 01 [ D2 |
(EOT) (ACK) f (ENQ)

Obtain data with RS485]
(see the below)

Host —
[ (ACK)
MINAS-A4 (0)<—[ 03 T 11 J 00 J oo D8 FF ] 01 ]00]00]00T]O00T 36|
*| RS485 communication
MINAS-A4 (0)— 00 [01]D2[2D] | 80 | 04 |
[ (ENQ) (EOT)
MINAS-A4 (1) < [06 ][ 80 ] 05 ]
(EOT) (ACK)  (ENQ)
[ MINAS-A4 (0)—
MINAS-A4 (1)<«—[ 0B ] 01 [ D2 ] 03 [ 11 [ 0o J oo [ D8 J FF ] 01 ] 00 [ 00 |
MINAS-A4 (0)—
[ (ACK)
MINAS-A4 (1)<—[ 00 ] 00 | 36 ]

<Caution>
See the below for the captured data. Refer to P.299, "Read out of Absolute Encoder " of details of
communication command, for the data composition.

Multi-turn data : 0000h =0

Single turn data : 01FFD8h = 131032

juswa|ddng

Allow 500ms or longer interval for switching the axis while capturing data of multiple axes.
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* Example of Parameter Change

Following shows the communication data in time series when you change parameters. Communication in
general will be carried out in sequence of (1) Request for capturing of execution right, (2) Writing of
individual parameter, and (3) Writing to EEPROM when saving of data is required, and (4) Release of
execution right. Here the hardware connection shows the case that the driver (user ID=1) is directly
connected to the host with RS232C. Date is presented in hexadecimals.

1) Capture of execution right

Host —| 05 01101 |71]01[8C 04
(ENQ) (EQT)
MINAS-A4 (1) - 04 06 05 01 (01| 71
(EOT) (ACK) (ENQ)
2) Writing of individual parameter
Host —> 06 05 03|01 (18 (0B |00 |00 |D9
(ACK) (ENQ)
MINAS-A4 (1)=—| 00 | 8D 04 06
EOT ACK
( ) 3) Writing of parameter to EEPROM ( )
Host —> 04 06 05 00 | 01 | 48
(EOT) (ACK) (ENQ)
MINAS-A4 (1)=—| 05 01101 (18] 00 | E6 04
(ENQ) (EOT)
Host — | B7 04 06
(EOT) (ACK)
MINAS-A4 (1) - 06 05 01 | 01| 48 | 00 | B6

(ACK) (ENQ)
4) Release of execution right

Host —>. 05 01101 |71 ]|00]|8D 04
(ENQ) (EOT)
MINAS-A4 (1) - 04 06 05 01|01 ]| 71
(EOT) (ACK) (ENQ)
Host —> 06
(ACK)

MINAS-A4 (1)=—| 00 | 8D

<Caution>
For e&ﬁé'?S%%?@éﬂWf&di Eea];(e:r8t§)8Eigg%7£e—ﬁ}509\§wcvev@{%ﬂpd%%li%ﬂ.nCec%mE]rr?gllﬂ info@ctiautomation.net
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[Status Transition Chart]
* RS232 Communication

Transmitter Receptionof EOT™
Size Command bytes+3™

Transmission of ~

T2 stop one character™
> Ready for EOT Size  Command bytes—1
Reception of ENQ and ~ Block transmission
. at slave™
Enquiry for Return ENQ to reception” . -
transmission, and™ i i T2 time out : “
) buffer(reception processing) - Size becomes 0
retry times are ~ One count of retry times T2START
within setup” T2 stop Clear of ©
Transmission of” transmission buffer
ENQ'T2 start
Ready for ACK/NAK
Enquiry for transmission, but™
retry times are over.” Reception of other than ~ Reception of ACK™
Reset of retry tlfne.s . ACK or'T2 time out™ Reset of retry times™
Clear of transmission enquiry Count once of retry times™ T2 stop™
T2 stop . B Clear of transmission ~
Clearance of transmission enaqui
buffer quiry
. J

Y Yy V Yy V

ldling = It waits for the reception of ENQ, and or it is dealing with reception.

A A A A

r N
T1 time out™ . A
T2 time out™ Transmission of NAK, ~ Fé':uri of recg&’flo(?. hen T1 time out™
ENQ™ Transmission of NAK, ~ T1 stop™ ( i eck sum e~~w en Transmission ~
Transmission | T2 stop™ - sizé bepomes o) _ of NAK, ~
of EOT™ ~ Success of reception™ Transmission of ACK, T1 stop
T2 start™ (Check sum OK'ed when ~ T1 stop
- size becomes 0.)™

Ea;‘:‘)r;iSSiO” of ACK,” r Ready for finish of receiving data
1 Ready for command byte counts =91 Reception of remained block

Reception of command byte counts™ I Reception of
Size command byte counts + 3™ one character™
Sum  command byte counts™ Reception of one character™ T1 start
T1 start, T2 stop Size Size -1

Sum Sum + received character™

Receiver '1strt

juswa|ddng
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* RS485 Communication

Vs

Module identification byte ™
of transmitter is the module ™

Transmitter

Reception of EOT ™

Transmission of ~
one character™

Size Size -1

~\

identification byte 7
is"Tnot module ID ©
and ENQ ™
reception or ~

T1 timeout™

T1 stop in

Reception of”

T2 time out™
Transmission of NAK
when "module ~
identification byte ~
is'module ID, and ~
T2 stop in"other case

ID | 80h of the counterpart. Module ID of opponent™ Size Command bytes +3™
T1 start T2 stop
1 Ready for ID p=#=] Ready for EOT p=#| Block transmission
. 9 T2 time out”
ID reception of other trl.::m One count of ~ Size becomes 0~
_ . opponent and at slave retry times™ T2 START
tE”q“'rY for™ ¥ Return ENQ to reception ~ T2 stop”
;2gsrr(:tlrs>/s;?£’e3~ ?Uﬁe'_'ﬂt ing) Clearance of
o 4 (receipt processing transmission ~
are within setup : Ready for ACK/NAK
= buffering
Module
recognition byte,
Transmission Enquiry for transmission, ~ T1 time out” , . Reception of ACK™
of ENQT2 start | butretry times are over.™ One count of Reception of ACK or Reset of retry times™
Reset of retry times™ retry times™ T2 time out - T2 stop™
Clear of transmission ~ T1 stop™ Count. onciof Clearance of ~
enquiry Clearance of ~ retry times transmission enqui
- quiry
transmission ~ T2 stop .
buffering Clearance of
transmission buffer
| & v J/
Idling = It waits for the reception of Module ID, and or it is dealing with reception.
( N\
T1 time out™
Reception of i 5 Success of reception™ Transmission of NAK and”
module ~ T1 time out (Check sum OK'ed and ™ T1 stop when module ~
recognition ~ T1 stop module recognition ~ recognition byte is ~ ) -
bytes™ byte is module ID, ~ module ID.™ M
T1 start Y when size becomes o.)™ T1 stop in other case” Transmission
Transmission of ACK,” than the above. $f1 NtAK,
stop
Ready for ENQ or EOT T1 stop Transmission to other ~
Module ~ axis (module recognition”

byte is not module ID ~
when size becomes 0)™
T1 stop

Failure of reception.™
(Check sum error when ~
size becomes 0.)™

T1 start

of EOT™
T2 start r

= . -

> Ready for command byte counts |=# Reception of remained block

Module recognition byte is ™
module ID and reception of ENQ™

.

Module recognition byte,™
Transmission of ENQ, T2 start

Reception of command byte counts™

Size command byte counts + 3™

Sum command byte counts™
T1 start, T2 stop

Receiver

—

Reception of one character™

Size Size-17"

Sum Sum + received character™
T1 start

Ready for finish of receiving data ]

Reception of ~
one character”
T1 start
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[Timing of Data Communication)
* In case of RS485 (RS232 to follow)

T3 T4 T3 T5 T4

Host to driver _l

Enquiry for transmission Data block

Driver to host

0o Permission for ~ 0o 02 ?\l%ﬁr 0o
—2ms issi : - 2ms —2ms ! - 2ms
RS485 bus [ transmission i i
occupation ! i i !
b | e 4
T3 T5 T3 T4 T5
Host to driver J
Permission for ~ ACK/NAK
transmission
Driver to host ——
0-2ms | Enquiry for i 0-2ms 0-2ms Data block ! 0-2ms
H transmission H H
RS485 bus [ | a i
occupation ! [ ! |
e [ o ___ S(T___I
Symbolll Titled Minimum0@O Maximum
T3” |Continuous inter-character time| Stop bit length” Protocol parameter T1~
T4~ Response time of driver” 4ms” Protocol parameter T2~
T5 Response time of host 2ms Protocol parameter T2
<Caution>

Above time represents a period from the rising edge of the stop bit.

juswa|ddng
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(List of Communication Command]

commandO| mode[] Content
- - NOP~
6~ 17 Read out of CPU version ~
57 Read out of driver model ~
” 6~ Read out of motor model ™
- ~ INIT ~
12 17 Setup of RS232 protocol parameter ~
27 Setup of RS485 protocol parameter ~
~ 7" Capture and release of execution right ~
- - POS, STATUS, 1/0”
- 0" Read out of status ~
- 17 Read out of command pulse counter ~
- 2" Read out of feedback pulse counter ™
- 4 Read out of present speed ~
- 57 Read out of present torque output ~
> 6" Read out of present deviation counter ~
7 Read out of input signal ~
- 8" Read out of output signal ~
- 9” Read out of present speed, torque and deviation counter ~
- A" Read out of status, input signal and output signal ~
- C” Read out of external scale ~
- D~ Read out of absolute encoder ~
” E” Read out of external scale deviation and sum of pulses ™
- ~ PARAMETER®”
o~ 0" Individual read out of parameter ~
8 = — — =
1 Individual writing of parameter
- 4~ Writing of parameter to EEPROM ~
- - ALARM ~
- 0" Read out of present alarm data ™
- 1 Individual read out of user alarm history ~
9" 2 Batch read out of alarm history ~
- 37 Clear of user alarm history (in EEPROM as well) ™
- 4 Alarm clear ”
~ B~ Absolute clear ~
- - PARAMETER® ~
> 0" Individual read out of user parameter ~
B = =
1 Page read out of user parameter
2 Page writing of parameter

» Use the above commands only. If you use other commands, action of the driver cannot be guaranteed.
* When the reception data counts are not correct in the above command, transmission byte1 (Error code
only) will be returned regardless of communication command.

(Details of Communication Command)

4 \
°°m5”a”d mﬁde « Read out of CPU Version Information
Reception data Transmission data
0~ 3"
axis” axis”
1 § 0 1 § 0
checksum | | ____________ Version (upper)” __________|
Version (lower)”
Error code™
checksum
Error code
bit7 6 5 4 &) 2 1 0
0 : Normal” Command error| RS485 error
1: Error
* Version information will be returned in upper data and lower data. (Decimal point will be returned by making the lower
4 bit of the upper data™as 0.)™
* Version will be displayed in figures from 0 to 9. (e.g. Version 3.1 will be upper data 30h, lower data 13h.)™

| J
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d” N .
comen m‘;de « Read out of Driver Model
Reception data Transmission data
0" 0Dh”
axis” axis”
5 r 0 5 § 0
checksum | | ________] Model of ,driver (upper)” _______|
[ Model of driver (lower)” |
Error code ™
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal™ Command error| RS485 error
1: Error
* Driver model consist of 12-characters, and will be transmitted in ASCII code.™
(e.g.) "MADDT1503***"
J
\
T =
comen m%de « Read out of Motor Model
Reception data Transmission data
0" 0Dh”
axis” axis”
6 F 0 6 f 0
checksum | | ________| Model of motor (upper)”________|]
[ Model of motor (lower) |
Error code™
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error
» Motor model consist of 12-characters, and will be transmitted in ASCII code.™
(e.g.) "MSMDO012S1***"
J
N\
ComTa"d m‘;de « Setup of RS232 Protocol Parameter
Reception data Transmission data
3" 1"
axis” axis”
1 i 1 1 i 1
T1” Error code™
T2" checksum
M/S § RTY
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal” Command error| RS485 error RTYerror T2error T1error M/Serror
1: Error
* Until this command completes, previous set up protocol parameter will be processed.™
After this command has been executed, this parameter setup will be valid from the next command.™ 0
For M/S, 0 represents SLAVE and 1 represents MASTER.™ .g
* RTY is 4-bit, and M/S is 1-bit.™ =
*Unit...T1:0.1s, T2 : 1s g
d:
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p
S g « Setup of RS485 Protocol Parameter
Reception data Transmission data
3" 17
axis” axis”
2 § 1 2 § 1
T1” Error code”
T2 checksum
M/S § RTY
checksum
Error code
bit7 6 5) 4 3 2 1 0

0 : Normal™ Command error| RS485 error RTYerror T2error T1error M/Serror
1: Error

* Until this command completes, previously set up protocol parameter will be processed.”
After this command has been executed, this parameter setup will be valid from the next command.™
For M/S, 0 represents SLAVE and 1 represents MASTER.™
* RTY is 4-bit, and M/S is 1-bit.

command mode « Capture and Release of Execution Right
Reception data Transmission data
17 1"
axis” axis”
7 § 7 § 1
mode” Error code”
checksum checksum
Error code
bit7 6 ) 4 3 2 1 0

0 : Normal™ Command error| RS485 error mode error in use
1: Error

+ Capture the execution right to prevent the conflict of the operation via communication and that with the front panel.”™

» Enquires for the capture of the execution right at parameter writing and EEPROM writing, and release the execution
right after the action finishes.™

*» mode = 1 : Enquires for the capture of the execution right™

communication.™

mode = 0 : Enquires for the release of the execution right™
* You cannot operate with the front panel at other than monitor mode while the execution right is captured via

* When the module fails to capture the execution right, it will transmit the error code of in use.

292
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Comg’a”d m%de « Readout of Status
Reception data Transmission data
0" 37
axis” axis”
0 i 2 0 i 2
checksum control mode”
status”
error code”
checksum
status
bit7 6 5 4 3 2 1 0
CCW torque = | CW torque ~ CCW running | CW running Slower than DB Torque in-limit
generating generating permission
Error code
bit7 6 5 4 S 2 1 0
0 : Normal” Command error| RS485 error
1: Error

» Control modes are defined as follows.

0" Position control mode”

1" Velocity control mode i
2" Torque control mode -
3 Full-closed control mode

+ CCW/CW torque generating : This becomes 1 when torque command is positive (CCW) or negative (CW).™

+ CCW/CW running : This becomes 1 when motor speed (after converted to r/min) is positive (CCW or negative (CW).™
* Slower than DB permission : This becomes 1 when motor speed (after converted to r/min) is below 30r/min.™

* Torque in-limit : This becomes 1 when torque command is limited by analog input or parameter.

Comrzna”d mﬂde « Read out of Command Pulse Counter
Reception data Transmission data
0" 5"
axis” axis”
1 F 2 1 i 2
checksum | _______countervaluel® __________|

e
error code”
checksum

Error code
bit7 6 5 4 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error

» Module returns the present position in absolute coordinates from the starting point. (Total sum of accumulated

command pulses)™
» Counter value in 32 bit.™
* Counter value will be "-" for CW and "+" for CCW.”

juswa|ddng
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» Feedback pulse counter is the total pulse counts of the encoder and represents the actual motor position traveled

p
°°mr2“a”d m‘;de « Read out of Feedback Pulse Counter
Reception data Transmission data
0" 5"
axis” axis”
2 r 2 2 r 2
checksum | | ____________ countervaluel” __________|
________________________ pemmmme e
error code”
checksum
Error code
bit7 6 5 4 i 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error
* Module returns the present position of feedback pulse counter in absolute coordinates from the staring point. ™
* Counter value will be "-" for CW and "+" for CCW.™

e ™
rg =
comen mjde « Read out of Present Speed
Reception data Transmission data
0" 3"
axis” axis”
4 r 2 4 r 2
checksum [ | _________ Data (presentspeed) L™ _______|
error code”
checksum
Error code
bit7 6 5) 4 3 1 0
0 : Normal” Command error| RS485 error
1: Error
* Reads out the present speed. (Unit : [r/min])™
* Qutput value in 16 bit™

» Speed will be "-" for CW and "+" for CCW.

» Torque command will be "-" value for CW and "+" value for CCW.

J
e ™
°°mr2“a”d m°5de « Read out of Present Torque Output
Reception data Transmission data
0" 3
axis” axis”
5 i 2 5 i 2
checksum | | Data (presenttorque) L” |
error code”™
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error
* Reads out the present torque output. (Unit : Converted with "Rated motor torque = 2000)™
* Qutput value in 16 bit ™
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~
d” P —
comen m%de « Read out of Deviation Counter
Reception data Transmission data
0" 5"
axis” axis”
6 i 2 6 i 2
checksum | | __________ data (deviation) L™ __________|
_________________________ o
Error code”
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error
* Reads out the present deviation counter value. (Unit : [pulse]™
* Qutput value in 32 bit™
* Becomes "+" when the encoder is located at CW direction against position command, and "-" when it is located at
CCW direction.
J
N\
d” P .
comen m‘;de « Read out of Input Signal
Reception data Transmission data
0" 5"
axis” axis”
7 r 2 7 r 2
checksum  datal”~
"""""""" data -
Error code”
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error
Data
bit7 6 5 4 3 2 1 0
Reserved Switching of © | Speed zero ~ Control mode ™ | CCW over-travel 1 CW over-travel | Alarm clear Servo-ON
electronic gear | clamp~ switching inhibit inhibit
bit15 14 13 _ 12 _ 11 10 9 8
Reserved Reserved Lrg%r%eélns eed Lrg%fr?gns eed ”| Reserved Counter clear [ Gain switching | Command pulse
selection 2 selection 1 input inhibition
bit23 22 21 20 19 18 17 16
Reserved Reserved Torque limit ~ ggﬁ%%lns eed " | Damping control °[ Reserved Reserved Reserved
switching selection 3 switching
bit31 31 29 28 27 26 25 24
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
* CW over-travel inhibit, CCW over-travel inhibit, speed zero clam and command pulse input inhibit become 1 when
opened.™
Other input signals are 0 when opened.
J
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d” = N
o m%de « Read out of Deviation Counter
Reception data Transmission data
0" 7
axis” axis
8 i 8 r 2
checksum  datal”~
alarmdata e S
bit8 External scale |  fTTTmmmmmmmmmTeT data - 7]
bit7 Over-load™ alarm data L~
bit6 Fanlock” }  TTTrTmmmmmmmmmm e H T
bit5 Over-regeneration™ error code™
bit0 Battery checksum
error code
bit7 6 5) 4 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error
Data
bit7 6 5) 4 3 2 1 0
Reserved In-speed Torque in-limit | Zero speed ~ Release of ~ Positioning Servo-Alarm Servo-Ready
. ) complete
selection mechanical brake | (In-position)
bit15 14 13 12 11 10 9 8
Reserved Reserved Dynamic brake | Reserved Reserved Eggi_tcicl)onsiﬁg - At-speed Reserved
engagement complete
bit23 22 21 20 19 18 17 16
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
bit31 31 29 28 27 26 25 24
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
» The table below shows the relation of the signals and actions.
Signal title” 0" 17
Servo-Ready” Servo-Not Ready” At Servo-Ready”
Servo-Alarm” Normal” At Servo-Alarm”

Positioning completed™

Positioning not completed”

Positioning in-complete”

Release of mechanical brake™

Mechanical brake engaged”

Mechanical brake released™

Zero speed detection™

Zero speed not detected”

Zero speed detected”

Torque in-limit”

Torque not in-limit”

Torque in-limit”

At-speed (Speed arrival)”

Not at-speed(Speed not arrived)”

Speed arriving”

In-speed (Speed coincidence)”

Not in-speed(Speed not coincided)”

In-speed (Speed coincided)”

Full-closed positioning complete™

Full-closed positioning not completed]

Full-closed positioning completed”

Dynamic brake engagement

Dynamic brake released

Dynamic brake engaged
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N
Comg’a”d m‘;de « Read out of Present Speed, Torque and Deviation Counter
Reception data Transmission data
0" 9"
axis” axis”
9 i 2 9 § 2
checksum datal~ |
(speed) H”
| Gaal ]
(torque) H”
| Gaal” ]
""""""" (deviation) H= ]|
error code”™
checksum
Error cod
bit7 6 5 4 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error
« Output value of speed and torque are in 16 bit and deviation in 32 bit.”™
+ Unit and sign of the output data is as same as that of command No. 24 (command = 2, mode = 4), 25 (mode = 5) ~
and 26 (mode = 6).
J
™
°°mr2"a”d m‘/’\de « Read out of Status, Input Signal and Output Signal
Reception data Transmission data
0" 0Dh”™
axis” axis”
A r 2 A F 2
checksum control mode”
status™
______________ inputsignal L™ |
| inputsignal H- ]
_____________ outputsignal L” |
""""""" outputsignal H~ ]|
______________ alarmdata L” ___________|
alarm data H™
error code”
checksum
Error cod
bit7 6 5) 4 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error
» Meaning of each bit of control mode, status, input signal, output signal and alarm data is as same as that of command
No. 20 (command = 2, mode = 0), 27 (mode = 7) and 28 (mode =8).
J
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-
d” de”
o R « Read out of External Scale
Reception data Transmission data
0" 0Bh~
axis” axis”
C § 2 C § 2
checksum | | ___________ encoderID (L)” ___________|
(H)
_______________ status (L)”_____________|
(H)
_______________________ (O I
| ______ absolute position data (48bit]______|
""""""""" ( 'H'):""""""""'
error code”™
checksum
Encoder ID
Encoder ID (L) Encoder ID (H)
ST771 Address "0" data of EEPROM 32h
AT500series Address "0" data of EEPROM 31h
» Command error occurs at other control modes than full-closed control.
* ST771
Status (L)
bit7 6 5 4 3 2 1 0
Thermal alarm | Signal intensity 1 Signal intensity | Transducer ~ ABS detection ~| Hardware ~ Initialization ~ Over speed
alarm error error error error error
Status (H)
bit7 6 5 4 3 2 1 0
0 0 Encoder ™ Encoder ” 0 0 0 0
error *1 error *2
*1  bit5 : Logical sum of bit0 to bit 5 of status (L) *2 bit4 : logical sum of bit6 and bit 7 of status (L)
* AT500 series
Status (L)
bit7 6 5 4 3 _ 2_ 1 0
Thermal alarm |0 Communication | CPU, memory ~ gﬁ&%%'lté’c?ﬁg- Egr?—orgggching - | Initialization ~ | Over speed
error error error error error
Status (H)
bit7 6 5 4 3 2 1 0
0 0 Encoder ™ Encoder ” 0 0 0 0
error *3 alarm *4
*3  bit5 : Logical sum of bit0 to bit 5 of status (L) *4 bit4 : logical sum of bit6 and bit 7 of status (L)
Error code
bit7 6 5 4 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error
* Absolute position data = 48bit (0 x 800000000000 to 0 x 7FFFFFFFFFFFh) ™
.
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~
°°m?a”d m%de « Read out of Absolute Encoder
Reception data Transmission data
0" 0Bh”
axis” axis”
D r 2 D r 2
checksum | ____________encoderID (L)"___________]
(H)
_______________ status (L)” |
e T
_____________ A (5 N
_____________ single-turndata” |
R ()}
____________ multi-turndata (L
(H)
"
Error code™
checksum
Encoder ID (L) Encoder ID (H)
17bit absolute 3 11h
Status (L)
bit7 6 5 4 3 2 1 0
Battery alarm | System down | Multi-turn error | 0 Counter ” Count error Full absolute ™ | Over speed
overflow status
Status (H)
* bit4 : System down”
* bit5 : Battery alarm, multi-turn error, counter overflow, count error, full absolute status and logical sum of over speed
Error code
bit7 6 o) 4 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error
« Command error will occur when you use the above encoder or absolute encoder as an incremental encoder.™
« Single turn data = 17bit (000000h to 01FFFFh)™
* Multi-turn data = 16bit (0000h to FFFFh)
J
N\
°°mg’a”d m%de « Read out of External Scale Accumulation and Deviation
Reception data Transmission data
0" 9”
axis” axis”
E i 2 E r 2
checksum I (5 N
| ____________externalscale” |
______________ FBpulsesum™ __________|
(H)
IS C) R
__________ external scale deviation” _______|
I
error code”™
checksum
Error code
bit7 6 o) 4 3 2 1 0
0 : Normal” Command error | RS485 error
1: Error
« External scale FB pulse sum will return the present position of the external scale counter in absolute coordinates from
the starting point. ™ 0
* External scale FB pulse sum will be "-" for CW and "+" for CCW.™ S
+ External scale deviation becomes "+" when the external scale is positioned at CW direction against position '%
command, and "-" when it is positioned at CCW direction.” 3
g
Y, ~+
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y
°°m?a”d m%de « Individual Read out of Parameter
Reception data Transmission data
17 3"
axis” axis”
0 r 8 0 r 8
parameterNo.~ | | _________ parametervalueL” _________|
checksum H
error code”
checksum
Error code
bit7 6 5) 4 3 2 1 0
0 : Normal” Command error| RS485 error No.Error
1: Error
« If the parameter No. is not within the range of 0 x 00 to 0 x 7F, No. error will be returned.

-
°°m?a”d mﬂde « Individual Writing of Parameter
Reception data Transmission data
3 1"
axis” axis”
1 F 8 1 F 8
parameter No.” error code”
____________ parametervaluel” _________| checksum
e
checksum
Error code
bit7 6 5) 4 3 2 1 0

0 : Normal™ Data Error Command error| RS485 error No.Error
1: Error

* If the parameter No. is not within the range of 0 x 00 to 0 x 7F, No. error will be returned.™

* This command change parameters only temporarily. If you want to write into EEPROM, execute the parameter writing
to EEPROM™ (mode =4). ™

* Set up parameters not in use to 0 without fail, or it leads to data error. Data error also occurs when the parameter
value exceeds the™ setup range.

command mode « Writing of Parameters to EEPROM
Reception data Transmission data
0" 17
axis” axis”
4 § 8 4 § 8
checksum error code”
checksum
Error code
bit7 6 5) 4 3 2 1 0

0 : Normal™ Data Error Command error| RS485 error Control LV
1: Error

*» Writes the preset parameters to EEPROM.™

 Transmission data will be returned after EEPROM writing completes.” It may take max. 5sec for EEPROM writing
(when all parameters have been changed.)™

+ Data error will occur when writing fails.™

» When under-voltage occurs, error code of control LV will be returned instead of executing writing.
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°°mg’a”d m%de « Read out of Present Alarm Data
Reception data Transmission data
0" 2"
axis” axis”
0 r 9 r 9

checksum alarm No.”

error code”

checksum
Error code

bit7 6 5) 4 3 1 0
0 : Normal” Command error| RS485 error
1: Error

« If no alarm occurs, alarm No. becomes 0.™
(For alarm No., refer to P.252, "Protective function (What is alarm code ?)" of When in Trouble.

°°mg’a”d mﬁde « Individual Read out of Alarm History
Reception data Transmission data
17 37
axis” axis”

1 r 9 i 9
history No.” history No.”
checksum alarm No.”

error code”
checksum
Error code
bit7 6 5) 4 3 1 0
0 : Normal” Command error| Command error| No.Error
1: Error

« History No. 1 to 14 represents latest to 14th latest error event.™
* No. error will occur when you enter other value than 1 to 14.

°°mg’a”d m‘;de « Batch Read out of Alarm History
Reception data Transmission data
0" OFh~
axis” axis”
2 i 9 2 § 9
checksum 1st. latest] alarm No.”
2nd. latest] alarm No.”
14th. latest alarm No.”
Error code”
checksum
Error code
bit7 6 5) 4 3 1 0
0 : Normal” Command error| Command error
1: Error

* You can read out last 14 error events.
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°°m$a”d m%de « Alarm History Clear
Reception data Transmission data
0" 17
axis” axis”
3 r 9 3 r 9
checksum Error code”
checksum
Error code
bit7 6 5) 4 3 2 1 0
0 : Normal™ Data Error Command error| RS485 error Control LV
1: Error

* Clears the alarm data history.™
+ Data error will occur when you fail to clear.™
» When under-voltage of control power supply occurs, error code of control LV will be returned instead of executing

writing.
|
-
i =
comgen oS « Alarm Clear
Reception data Transmission data
0" 17
axis” axis”
4 i 9 4 i 9
checksum Error code”
checksum
Error code
bit7 6 5) 4 3 2 1 0
0 : Normal” Command error| RS485 error
1: Error

* Clears the present alarm. (only those you can clear)™

°°m$a”d m%de « Absolute ClearQ
g Reception data Transmission data
0" 17
axis” axis”
B i 9 B i 9
checksum Error code”
checksum
Error code
bit7 6 5) 4 3 2 1 0

0 : Normal” Command error| RS485 error
1: Error

» Clears absolute encoder error and multi-turn data”
« Command error will be returned when you use other encoder than 17bit absolute encoder.
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e ™
command m%de « Individual Read out of User Parameter
Reception data Transmission data
1” 9"
axis” axis”
0 r B 0 r B
parameterNo.” | [ __________f parametervalue L° _________|
checksum H”
______________ MIN.value L |
i
| MAX.value L'
g
_______________ Property L™ ____________]
i
Error code”
checksum
Property
bit7 6 5 4 3 2 1 0
Parameter ~ Display inhibited (for special ~ Change at~ System related
not in use customer) initialization
bit15 14 13 12 11 10 9 8
Read only
Error code
bit7 6 5 4 3 2 1 0
0 : Normal” Command error| RS485 error No.Error
1: Error
« If the parameter No. is not within the range of 0 x 00 to 0 x 7F, No. error will be returned.
. J
e ™
°°mg’a”d mﬂde « Page Read out of User Parameter
Reception data Transmission data
1” 82h~
axis” axis”
1 r B 1 1 B
page No.” page No.”
checksum | | _________ parametervalue L°
(No.0) H”
______________ MIN.value L |
(No.0) H~
_________MAX.value L" |
(No.0) H”
______________ Property L _______]
(No.0) H
____________ parameter value L° |
(No.Ofh) H~
______________ MIN.value L° |
(No.0fh) H~
| MAX.value L” |
(No.0fh) H~
_______________ Property L" |
(No.0fh) H~
error code”
checksum
Property
bit7 6 5 4 3 2 1 0
Parameter ~ Display ~ (for special ~ Change at~ System related
not in use inhibited customer) initialization
bit15 14 13 12 11 10 9 8
Read only
Error code (cn
bit7 6 5 4 3 2 1 0 o
0 : Normal” Command error| RS485 error No.Error -%
1: Error 3
@
* Designate 0 to 7 to page No. and read out 16 parameters from each specified page.™ =
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-
°°mg’a”d m‘;de « Page Writing of User Parameter
Reception data Transmission data
21h” 2"
axis” axis”
2 i B i
page No.” page No.”
______________ parameterL” ] Error code”
(value of No. 0) H” checksum
____________ parametervaluel” _________|
(value of No. 1) H”
____________ parametervaluel” _________|
(value of No. 0th ) H”
checksum
Error code
bit7 6 5) 4 3 1
0 : Normal™ Data Error Command error| RS485 error No.Error
1: Error

* Designate 0 to 7 to page No. and write 16 parameters from each specified page.™
+ Set up o to parameters not in use without fail, or data error will occur. Data error will also occurs when data exceeding

the setup range ~ is transmitted.™

* No. error will be returned when other No. than 0 to 7 is entered to page No.™
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Division Ratio for Parameters

Relation between Electronic Gear and Position Resolution or Traveling Speed

Driver

Electronic gear ratio Rotational speed : N[r/min]

Pulse train position PraA ‘
command -| D= Pr48x2 o - — Machine
Travel distance : P1 [P]” PraB P
Reduction ratio : R
Encode

Traveling speed : F [PPS]
oL Encoder pulse counts : E [P/r]”
Example of ball screw drive * 10000 (=A/B-phase 2500 [P/r] x 4)
by servo motor * 131072 (=17-bit)

Here we take a ball screw drive as an example of machine.
A travel distance of a ball screw M [mm] corresponding to travel command P1 [P], can be described by the

following formula (1) by making the lead of ball screw as L [mm]

M=P1x(D/E)Xx (1/R) XL ...ceeennnnnnne (1)
therefore, position resolution (travel distance AM per one command pulse) will be described by the formula (2)
AM = (D/E) X (1/R) XL weevrrriiiiiiiinaaen, (2)

modifying the above formula (2), electronic gear ratio can be found in the formula (3).

D=AMXEXR)XL coovrrrrrrrrrrriinnn, (3)
Actual traveling velocity of ball screw, V[mm/s] can be described by the formula (4) and the motor rotational

speed, N at that time can be described by the formula (5).

V=Fx(D/E)X(1/R) XL .coovrrrrirenn 4)
N=FX(D/E)X60 ...ccooeuriririaaiiiinnnnn. (5)

modifying the above formula (5), electronic gear ratio can be found in the formula (6).
D=(NXE) (FX60) .cccccoriirrrrarurnn. (6)

<Notes>

1) Make a position resolution, AM as approx. 1/5 to 1/10 of the machine positioning accuracy, A€, consider-

ing a mechanical error.

2) Set up Pr48 and Pr4B to any values between 1 to 10000.

3) You can set up any values to a numerator and denominator, however, action by an extreme division ratio
or multiplication ratio cannot be guaranteed. Recommended range is 1/50 to 20 times.

4) 2" Decimal
20 1
21 2
22 4
23 8
24 16
25 32
26 64
27 128
28 256
2° 512
210 1024
2" 2048
212 4096
2" 8192
214 16384
25 32768
216 65536
27 131072
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. . _ AMXExR Pr48 x 27
Electronic gear ratio D = — L D= ~prAB
Lead of ball screw, L =10mm”
Gear reduction ratio, R =1~ .. | Pr4a8 =10000"
Position resolution, ) 0.005 x 10000 x 1 10000 x 2 PraA = 0"
AM =0.005mm 10 =5 5000
Encoder, 2500P/r" Pr4B = 2000
(E= 10000P/r)
Lead of ball screw, L =20mm"
Gear reduction ratio, R =17 WA A ~
Positi lution . D =1"is the
A&nggggz?nl:npn, 0.0005 xzz)OOOO x1 _ 025 ESZ 1,7hsi?ce condition for ~
Encoder, 2500P/r" minimum resolution.
(E= 10000P/r)
0.0005 x 2'"x 1
. 20 Pr48 =1~
Encoder : 17-bit (E=2" PIr) 17 15 Pr4dA =15~
1x27 _ 1x2Zx2 Pr4B = 10000
40000 27 x 10000
Motor rotational speed (r/min), N = F x II:E) x 60
Lead of ball screw, L =10mm"
Gear reduction ratio, R = 1~ 1x2"° 1
Position resolution, ~ 500080 x —oang X g X680
AM = 0.0005mm™
Line driver pulse input,” _ 1
500kpps~ =50x60x 7 =750
Encoder, 17-bit
. . N x E Pr48 x 2P
EI t t = -
ectronic gear ratio D F % 60 D PraB
_2000x27 _ 2'x1000x 2"
D= = Pra4g=1"
500000 x 60 30000064 r
s s " Pr4dA=15"
Ditto ~ _ ] >3<2 x2° _ 1x2 Pr4B=3750
To make it to 2000r/min. 2" x 3730 3750
Travel distance per command pulse (mm)~
(Position resolution)
_ D 1
AM = E X R x L
2® 1 1 1 20 20
— x20= = =0.001
3750 27 X 1 X20= 3750 X 57 T 3750 x4 - 0:00133mm

juswa|ddng
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Conformity to EC Directives and UL Standards

(EC Directives |

The EC Directives apply to all such electronic products as those having specific functions and have been
exported to EU and directly sold to general consumers. Those products are required to conform to the EU
unified standards and to furnish the CE marking on the products.

However, our AC servos meet the relevant EC Directives for Low Voltage Equipment so that the machine or
equipment comprising our AC servos can meet EC Directives.

(EMC Directives )

MINAS Servo System conforms to relevant standard under EMC Directives setting up certain model (condi-
tion) with certain locating distance and wiring of the servo motor and the driver. And actual working condition
often differs from this model condition especially in wiring and grounding. Therefore, in order for the machine
to conform to the EMC Directives, especially for noise emission and noise terminal voltage, it is necessary to
examine the machine incorporating our servos.

(Conformed Standards )

Subject Conformed Standard

Motord | IEC60034-1 IEC60034-5 UL1004 CSA22.2 No.100~ Conforms to Low-"
0 EN50178 UL508C"~ Voltage Directives”
0 - Radio Disturbance Characteristics of Industrial, Scientific =~ | -
O ENSS011 and Medical (ISM) Radio-Frequency Equipment” -

Motor/OJ| EN61000-6-2" Immunity for Industrial Environments”™ i

Motor O| IEC61000-4-2°  Electrostatic Discharge Immunity Test” Standards ~

referenced by ~

and O | IEC61000-4-3 Radio Frequency Electromagnetic Field Immunity Test EMC Directives

driver | IEC61000-4-4~  Electric High-Speed Transition Phenomenon/Burst Immunity Test”
IEC61000-4-5"  Lightening Surge Immunity Test”

IEC61000-4-6~ High Frequency Conduction Immunity Test ™

IEC61000-4-11" Instantaneous Outage Immunity Test

IEC : International Electrotechnical Commission
EN : Europaischen Normen

EMC : Electromagnetic Compatibility

UL : Underwriters Laboratories

CSA : Canadian Standards Association

<Precautions in using options>
Use options correctly after reading operation manuals of the options to better understand the precautions.
Take care not to apply excessive stress to each optional part.

Peripheral Equipments

[Installation Environment]

Use the servo driver in the envi- Control box
ronment of Pollution Degree 1 or
2 prescribed in IEC-60664-1 (e.g. Controller
Install the driver in control panel
H ; Insulated power supply [
with IP54 protection structure.) o et
f‘j CN X5
/ Driver
~ Noise filters for Noise filters [
';Sg;; signal lines oN X1 or ™
O Circuit *|_| Ground-fault " Noise filter \ t; ON X2 signal fines Mot
otor
breaker | |breaker (RCD) © 03 U
v
/ L1Ic W
[2C @
Surge ~
absorber l ) CN X6
—L_Protective earth (PE)
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(Power Supply )

0, 0,
100V type : Single phase, 1o0v 1% o 115y *10%  50/60H;
(A, B and C-frame) —15% —15%

’ ) 0 0
200V type : Single phase, soov T19% 4o oagy *10%  50/60H;
(B, C-frame) —15% —15%

» 0 0
200V type : Single/3-phase, soov T19% 4o oagy *19%  50/60H;
(C, D-frame) —15% —15%

r T 0 0
200V type : 3-phase, soov T19% 4o o30y *10%  50/60H;
(E, F-frame) —15% —15%

(1) This product is designed to be used at over-voltage category (Installation category) Il of EN 50178:1997.
If you want to use this product un over-voltage category (Installation category) lll, install a surge ab-
sorber which complies with EN61634-11:2002 or other relevant standards at the power input portion.

(2) Use an insulated power supply of DC12 to 24V which has CE marking or complies with EN60950

(Circuit Breaker )

Install a circuit breaker which complies with IEC Standards and UL recognizes (Listed and @ marked)
between power supply and noise filter.

(Noise Filter |

When you install one noise filter at the power supply for multi-axes application, contact to a manufacture of
the noise filter.

Option part No.|[/P!t@9¢ specifications ipan yfacturer' s part NoApplicable driver (frame)l] Manufacturer(

DVOP4170 |[Single phase 100V/200V|  SUP-EK5-ER-6 A and B-frame Okaya Electric Ind.
1005%162‘0 Terminal cover ~
: (transparent)
L0 75.0 5.0 53.141.0 ot
o ® IN ircuit diagram ouT
& < (]]gé @ o ﬂ_ L o) @
77777 il B 181 0o R L&J\J\J
5 Be e @ o C)é &L X:: 0 @
Sl - m
)R L @ o T o @
2-045x6.75 2-g45 6— M4 (111;?’

Option part No. [Yo!'a9¢ specifications i yfacturer' s part NofApplicable driver (frame)] Manufacturer(

DVOP4180 3-phase 200V 3SUP-HQ10-ER-6 C-frame

Okaya Electric Ind.

DV0OP4220 3SUP-HU30-ER-6 D and E-frame
A ‘
B ‘ Circuit diagram
c H
8 Earth terminal” IN ouT
Ol rzzrzzs 0000000 ez M4 Do [ [ U [ og
e O
o|w 7@ | Label | 782& @o [[ [[ .= [[ °©®
Screw for cover ® o . . o ®
R x1 x1
M4 ;CW @)
____________ S
R R M e A[B[CID[E[F[G[H[K]L S
© 0o 000000 = o DVOP4180 |115[105] 95 [ 70 | 43 | 10| 52[5.5]M4|M4 )
= Body DVOP4220 |145[135[125[ 70 | 50 | 10| 52[5.5| M4| M4 3
] 5
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Option part No. [V°'ta9¢ spaaifications i tacturer' s part No

Applicable driver (frame)

1 Manufacturer]

DVOP3410 3-phase 200V 3SUP-HL50-ER-6B F-frame Okaya Electric Ind.
28§t3.0 Circuit diagram
2-65.5x7 25512.0 2-05.5 N out
150 N 240 /- ©— 3
T e T °
U © =) @ j '; E» 'rVTv‘ i ®
- Label =3 o =1 - 6
= ki i i 117 |
,,,,,,,,,,,,,,,,,,,,,,,, e
(Surge Absorber |
Provide a surge absorber for the primary side of noise filter.
Option part No.[J| 0'ta9¢ specifications o tacturer' s part No Manufacturer(
DVOP1450 3-phase 200V R .A .V-781BXZ-4 | Okaya Electric Ind.
3 E
04.2:0.2 LIRS Circuit diagram
® - y Y o
- (1) 2y @) &
cooo | X
&
HUHD — U UL-1015 AWG16
mn s I .
=)
b3 @
N <
_:—:j
4111 !
Option part No.[| Vo!ta9¢ spagifications fyanfacturer' s part NoJ Manufacturer(d
DVOP4190 Single phase 100/200V| R . A .V-781BWZ-4 | Okaya Electric Ind.
W
4.2+0.2 gl= L
S © Circuit diagram
5 -
coo |'H (1) ) %3
: |
HUD — D UL-1015 AWG16 @
an s T i
- &
[ce] <
« RS
411 f
<Remarks>

Take off the surge absorber when you execute a dielectric test to the machine or equipment, or it may
damage the surge absorber.
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[Supplement]

(Noise Filter for Signal Lines * |

Install noise filters for signal lines to all cables (power cable, motor cable, encoder cable and interface cable)
* In case of D-frame, install 3 noise filters at power line.

Option part No.O|Manufacturer' s part Noo Manufacturer
DVOP1460 ZCAT3035-1330 TDK Corp.

<Caution>0]
Mass: 62.89 Fix the signal line noise filter in place to

_ eliminate excessive stress to the cables.

131
30+1

go. o [

(Grounding )

(1) Connect the protective earth terminal ( @ ) of the driver and the protective earth terminal (PE) of the
control box without fail to prevent electrical shocks.

(2) Do not make a joint connection to the protective earth terminals ( @) ). 2 terminals are provided for
protective earth.

(Ground-Fault Breaker |
Install a type B ground fault breaker (RCD) at primary side of the power supply.

<Note>
For driver and applicable peripheral equipments, refer to P.32 "Driver and List of Applicable Peripheral
Equipments" of Preparation.

Driver and List of Applicable Peripheral Equipments (EC Directives)

Refer to P.28 to 41, "System Configuration and Wiring"

(Conformity to UL Standards |

Observe the following conditions of (1) and (2) to make the system conform to UL508C (File No. E164620).
(1) Use the driver in an environment of Pollution Degree 2 or 1 prescribed in IEC60664-1. (e.g. Install in the
control box with IP54 enclosure.)
(2) Install a circuit breaker or fuse which are UL recognized (LISTED @ marked) between the power supply
and the noise filter without fail.
For the rated current of the circuit breaker or fuse, refer to P.32, "Driver and List of Applicable Peripheral
Equipments" of Preparation.
Use a copper cable with temperature rating of 60°C or higher.
Tightening torque of more than the max. values (M4:1.2N-m, M5: 2.0N-m) may break the terminal block.
(3) Over-load protection level
Over-load protective function will be activated when the effective current exceeds 115% or more than the
rated current based on the time characteristics. Confirm that the effective current of the driver does not
exceed the rated current. Set up the peak permissible current with Pr5E (Setup of 1st torque limit) and
Pr5F (Setup 2nd torque limit).

juawa|ddns

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
311



Options

Specifications of for Motor Connector

* Pin disposition for encoder connector

N/MS3102A20-29P
» Specifications of 2500P/r ~
incremental encoder

MSMA MSMA
MDMA™ MDMA™
MFMA™ MFMA™
MHMA™ MHMA™
MGMA MGMA

N/MS3102A20-29P
* Specifications of 17bit”
absolute/incremental ~

encoder

Pin No.|Content| |Pin No.|Content Pin No.|Content| |Pin No.|Content
A NC K PS A NC K PS
B NC L PS B NC L PS
C NC M NC C NC M NC
D NC N NC D NC N NC
E NC P NC E NC P NC
F NC R NC F NC R NC
G EQV S NC G EOV S | BAT-*
H E5V T NC H E5V T | BAT+*
J [Feams J |[Fans

*Connection to Pin-S and T are not 7
required when used in incremental.

* Pin disposition for motor/brake connector (with brake)

MSMA™ 1kW, 1.5kW, 2kW = | MSMA™ 3kW, 4kW, 5kW ~
MDMA™ 1kW, 1.5kW, 2kW~ MDMA™ 3kW, 4kW, 5kW~
MFMA™ 400W, 1.5kW~ ' MFMA™ 2.5kW, 4.5kW"
MHMA™ 500W, 1kW, 1.5kW~ MHMA™ 2kW,3kW,4kW,5kW"~
MGMA™ 900W MGMA™ 2kW, 3kW, 4.5kW

JLO4V-2E20-18PE-B-R” JLO4V-2E24-11PE-B-R”

(by Japan Aviation © (by Japan Aviation ~
Electronics or equivalent) Electronics or equivalent)
Pin No. Content Pin No. Content

G Brake A Brake
H Brake B Brake
A NC C NC
F U-phase D U-phase
| V-phase E V-phase
B W-phase F W-phase
E Earth G Earth
D Earth H Earth
C NC I NC

 Pin disposition for motor/brake connector (without brake)

MSMA™ 1kW, 1.5kW, 2kW ~
MDMA™ 1kW, 1.5kW, 2kW~

MHMA™ 500W, 1kW, 1.5kW~
MGMA™ 900W

JLO4V-2E20-4PE-B-R™

MSMA™ 3kW, 4kW, 5kW ~

+ MDMA™ 3kW, 4kW, 5kW ~
i\ MHMA™ 2kW,3kW,4kW,5kW~

MGMA™ 2kW, 3kW, 4.5kW

JLO4V-2E22-22PE-B-R”

MFMA™ 400W, 1.5kW

MFMA™ 2.5kW, 4.5kW

JLO4V-2E20-18PE-B-R” JLO4V-2E24-11PE-B-R”

(by Japan Aviation ~ (by Japan Aviation ~ (by Japan Aviation ~ (by Japan Aviation ~
Electronics or equivalent) Electronics or equivalent) Electronics or equivalent)” Electronics or equivalent)”
PIN No. Content PIN No. Content PIN No. Content PIN No. Content
A U-phase A U-phase G NC A NC
B V-phase B V-phase H NC B NC
C W-phase C W-phase A NC C NC
D Earth D Earth F U-phase D U-phase
| V -phase E V -phase
B W-phase F W-phase
E Earth G Earth
D Earth H Earth
C NC I NC

Do not connect anything to NC pins.
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Table for junction cable by model of MINAS A4 series

[Supplement]

Motor typel] [ Type of junction cablel Part No of junction cable[l Fig.No.l[}
MAMA™ 100W to 750W~ | Encoder” 17bit, 7-wire™ | With battery holder for absolute encoder” | MFECAO**OEAE™ | Fig.2-1~
MSMD~ 50W to 750W~ | ™ Without battery holder for absolute encoder”| MFECAO0**OEAD"™ | Fig.2-2~
MQMA™ 100W to 400W~ | ~ 2500P/r, 5-wire™ MFECAOQO**0EAM" | Fig.2-3"
- Motor™ MFMCAO**0EED™ | Fig.3-1"
- Brake™ MFMCBO**0GET" | Fig.5-1"
MSMA™ 1.0kW, 1.5kW~ | Encoder” 17bit, 7-wire™ | With battery holder for absolute encoder” MFECAO**OESE" | Fig.2-4~
MDMA™ 1.0kW, 1.5kW~ | ™ Without battery holder for absolute encoder”| MFECAO**0ESD™ | Fig.2-5~
MHMA™ 0.5kW to 1.5kW"| ~ 2500P/r, 5-wire™ MFECAOQO**0ESD" | Fig.2-5~
MGMA™900W~ Motor™ without Brake™ MFMCDO0**2ECD"| Fig.3-2"
- - Brake™ MFMCAO0**2FCD™ | Fig.4-1~
MSMA™ 2.0kW~ Encoder” 17bit, 7-wire™ | With battery holder for absolute encoder™ | MFECAQO**OESE™ | Fig.2-4~
MDMA™ 2.0kW~ - Without battery holder for absolute encoder™ | MFECAO**0ESD" | Fig.2-5~
- - 2500P/r, 5-wire™ MFECAO**0ESD" | Fig.2-5~
- Motor™ without Brake™ MFMCDO**2ECT" | Fig.3-3
- - Brake™ MFMCAO0**2FCT" | Fig.4-2~
MSMA™ 3.0kW to 5.0kW"| Encoder” 17bit, 7-wire™ | With battery holder for absolute encoder” | MFECAO**OESE™ | Fig.2-4~
MDMA" 3.0kW to 5.0kW~| ™ Without battery holder for absolute encoder”| MFECA0**0ESD"™ | Fig.2-5~
MHMA™ 2.0kW to 5.0kW"| ~ 2500P/r, 5-wire™ MFECAOQO**0ESD" | Fig.2-5~
MGMA™ 2.0kW to 4.5kW"| Motor™ without Brake™ MFMCAO0**3ECT" | Fig.3-4"
- ) Brake™ MFMCAO0**3FCT" | Fig.4-3~
MFMA™0.4kW, 1.5kW~ Encoder” 17bit, 7-wire™ | With battery holder for absolute encoder” MFECAO**OESE" | Fig.2-4~
- - Without battery holder for absolute encoder”| MFECAO0**0ESD"™ | Fig.2-5"
- - 2500P/r, 5-wire™ MFECAOQ**0ESD" | Fig.2-5~
- Motor™ without Brake™ MFMCAO0**2ECD" | Fig.3-5~
- ) Brake™ MFMCAO0**2FCD™ | Fig.4-1~
MFMA™2.5kW, 4.5kW Encoder” 17bit, 7-wire™ | With battery holder for absolute encoder” MFECAOQO**0ESE" | Fig.2-4~

- Without battery holder for absolute encoder” | MFECAO**0ESD" | Fig.2-5~
- 2500P/r, 5-wire™ MFECAOQO**0ESD" | Fig.2-5~
Motor™ without Brake™ MFMCDO**3ECT" | Fig.3-6"
- Brake™ MFMCAO0**3FCT | Fig.4-3
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Options

Junction Cable for Encoder

MSMD 50W to 750W, MQMA 100W to 400W, MAMA 100W to 750W
17-bit absolute encoder with battery holder

( MFECA0*0EAE

Fig. 2-1
Title Part No. Manufacturer ||L(m)| Part No.
L Connector 551055100-0600 or Molex Inc 3 | MFECAQ030EAE
110 300 55100-0670 (lead-free) ' 5 | MFECAOO50EAE
Connector 172161-1 Tyco 10 | MFECAO100EAE
g Connector pin 170365-1 Electronics AMP || 20 | MFECA0200EAE
g . @EEEI - = 2 Oki
EM@L) LB cavie 0-20mm"x 4P I£16ctric Cable Co.

Note) Battery for absolute encoder is an option.

MSMD 50W to 750W, MQMA100W to 400W, MAMA 100W to 750W

*k,
( MFECAO**OEAD ) 17-bit incremental encoder without battery holder

Fig. 2-2

g L Title Part No. Manufacturer |[L(m)| Part No.
o Connector 55100-0600 or Molex Inc 3 | MFECAQ030EAD
A 2 W‘ﬁ‘%ﬁ 55100-0670 (lead-free) ) 5 | MFECAQ050EAD
g| {% t [T [ Connector 172161-1 Tyco 10 | MFECAO100EAD
@] | a4 I<4) Connector pin 170365-1 Electronics AMP || 20 | MFECA0200EAD

2 Oki
Cable 0.20mm? x 3P Electric Cable Co.

( MEECAO**0EAM ) MSMD 50W to 750W, MQMA 100W to 400W, MAMA 100W to 750W

2500P/r encoder
Fig. 2-3

L Title Part No. Manufacturer ||L(m)| Part No.

@ Connector 55100-0600 or Molex Inc 3 | MFECAOO30EAM
= = 8 Vﬁ—%n 55100-0670 (lead-free) ) 5 | MFECAOO50EAM
JH W @D 1= [ Connector 172160-1 Tyco 10_| MFECAQ100EAM
@l | 2y | | Connector pin 170365-1 Electronics AMP || 20 | MFECA0200EAM
2 Oki
Cable 0.20mm?" x 3P Electric Cable Co.

MSMA, MDMA, MHMA, MGMA, MFMA

*%
( MFECAQO™0ESE ) 17-bit absolute encoder with battery holder

Fig. 2-4 :
Title Part No. Manufacturer ||L(m)| Part No.
L 55100-0600 or 3 | MFECAQ030ESE
55100-0670 (lead-free) 5 | MFECA0050ESE

Straight plug | N/MS3106B20-29S | Japan Aviation 10 | MFECAQ100ESE

‘ 110 300 Connector Molex Inc.

(28)

[DB%EEEEE Cable clamp| N/MS3057-12A | Electronics Ind. || 20 | MFECA0200ESE
= = ~ ) Oki
Cable 0.20mm? x 4P Electric Cable Co.

Note) Battery for absolute encoder is an option.

MSMA, MDMA, MHMA, MGMA, MFMA
17-bit incremental encoder without battery holder, 2500P/r encoder

( MFECA0*0ESD )

Fig. 2-5
‘ L Title Part No. Manufacturer ||L(m)| Part No.
g 55100-0600 or 3 | MFECA0030ESD
e o1 DRy Connector | 551000670 (lead-free) | 10X " | "5 | MFECAUBOESD
I ||=I=$ ! T ] g ] Straight plug | N/MS3106B20-29S | Japan Aviation 10 | MFECA0100ESD
Cable clamp N/MS3057-12A Electronics Ind. || 20 | MFECA0200ESD
2 Oki
Cable 0.20mm’™ x 3P Electric Cable Co.
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( MFMCAO*0EED )

Fig. 3-1

o

10.

~1(120)
=

(50) L (50)

= |

R —

i =— ), -
\-o

( MFMCDO*2ECD )

Fig. 3-2

(50)

237.3
—

(212.5)

I

=

( MFMCDO™2ECT ) MSMA 2.0k, MDMA 2.0kW

Fig. 3-3

(50)

237.3

(912.5)

It

=

( MFECA0*3ECT

Fig. 3-4

f

MSMD 50W to 750W, MQMA 100W to 400W, MAMA 100W to 750W

[Supplement]

Junction Cable for Motor (ROBO-TOP® 105°C 600V-DP)

ROBO-TOP® is a trade mark of Daiden Co.,Ltd.

MSMA 1.0kW to 1.5kW, MDMA 1.0kW to 1.5kW
MHMA 500W to 1.5kW, MGMA 900W

MSMA 3.0kW to 5.0kW, MDMA 3.0kW to 5.0kW
MHMA 2.0kW to 5.0kW, MGMA 2.0kW to 4.5kW

L

(50)

240.5

(214)

)

Bi=

|
I

( MFMCAO*2ECD ) MFMA 400W to 1.5kW

Fig. 3-5

L

(50)

237.3

(212.5)

:D]:E_|n

( MFMCDO*3ECT ) MFMA 2.5kW to 4.5kW

Fig. 3-6

L

943.7

(214)

Title Part No. Manufacturer
Connector 172159-1 Tyco L(m)| Part No.
Connector pin 170366-1 Electronics AMP 3 | MFMCAO030EED
Rod terminal | Al0.75-8GY Phoenix 5 | MFMCAOQ050EED
Nylon insulated N1.25-M4 J.S.T Mfg. Co., || 10 | MFMCA0100EED
round terminal ’ Ltd. 20 | MFMCA0200EED

Cable ROBO-TOP 600V 0.75mm?| Daiden Co.,Ltd.

Title Part No. Manufacturer
Straight plug |JL04V-6A20-4SE-EB-R Japan Aviation ||L(m)| Part No.
Cable clamp |JL04-2022CK(14)-R| Electronics Ind. 3 |MFMCD0032ECD
Rod terminal | Al2.5-8BU Phoenix 5 |MFMCD0052ECD
Nylon insulated N2-M4 J.S.T Mfg. Co., || 10 |MFMCDO0102ECD
round terminal Ltd. 20 |MFMCD0202ECD

Cable  |ROBO-TOP 600V 2.0mm?| Daiden Co.,Ltd.

Title Part No. Manufacturer |[L(m)| Part No.
Straight plug [JL04V-6A20-4SE-EB-R| Japan Aviation 3 | MFMCDO032ECT
Cable clamp |JL04-2022CK(14)-R| Electronics Ind. 5 |MFMCDO0052ECT
Nylon insulated 10 | MFMCDO0102ECT
round terminal N2-5 IS8T Mig. Co. L |10 T irmcooansecT

Cable ROBO-TOP 600V 2.0mm? | Daiden Co.,Ltd.

Title Part No. Manufacturer ||L(m)| Part No.
Straight plug |JL04V-6A22-22SE-EB-R| Japan Aviation 3 | MFMCAQO033ECT
Cable clamp |JL04-2022CK(14)-R| Electronics Ind. 5 | MFMCAO053ECT
Nylon insulated 10 | MFMCAQ103ECT
r(y)un ! tormial N5.5-5 JS.TMig. Co., Ltd. || e e T

Cable  |ROBO-TOP 600V 3.5mm?| Daiden Co.,Ltd.

Title Part No. Manufacturer
Straight plug |JL04V-6A20-18SE-EB-R| Japan Aviation ||L(m)| Part No.
Cable clamp |JL04-2022CK(14)-R| Electronics Ind. || 3 | MFMCA0032ECD
Rod terminal | Al2.5-8BU Phoenix 5 | MFMCA0052ECD
Nylon insulated N2-M4 J.S.T Mfg. Co., || 10 |MFMCA0102ECD
round terminal Ltd. 20 | MFMCA0202ECD

Cable  [ROBO-TOP 600V 20mm?| Daiden Co.,Ltd.

Title Part No. Manufacturer |[L(m)| Part No.
Straight plug |JL04V-6A24-11SE-EB-R| Japan Aviation 3 | MFMCDOO033ECT
Cable clamp |JL04-2428CK(17)-R| Electronics Ind. 5 | MFMCDOO0S3ECT
Nylon insulated 10 | MFMCDO0103ECT
rgun W tormiel N5.5-5 JS.TMig. Co. Ltd. || o e

Cable  |ROBO-TOP 600V 3.5mm?| Daiden Co.,Ltd.
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Options

Junction Cable for Motor with Brake (ROBO-TOP® 105°C 600V:DP)

ROBO-TOP® is a trade mark of Daiden Co.,Ltd.

( MFMCA0**2FCD )

Fig. 4-1 MGMA 900W
L (50) ‘
S g
IESei=
(T
5 (10

( MFMCAOQO**2FCT ) MSMA 2.0kW, MDMA 2.0kW
Fig. 4-2

237.3
—

( MFMCA0**3FCT )
Fig. 4-3

MGMA 2.0kW to 4.5kW

(50)

043.7
—

M=

MSMA 1.0kW to 1.5kW, MDMA 1.0kW to 1.5kW
MHMA 500W to 1.5kW, MFMA 400W to 1.5kW

MSMA 3.0kW to 5.0kW, MDMA 3.0kW to 5.0kW
MHMA 2.0kW to 5.0kW, MFMA 2.5kW to 4.5kW

Title Part No. Manufacturer
Straight plug |JL04V-6A20-18SE-EB-R| Japan Aviation
Cable clamp |JL04-2022CK(14)-R| Electronics Ind.
Rod terminal Al2.5-8BU Phoenix
Nylon insulated Earth N2-M4 J.S.T Mfg. Co., Ltd. L(m)[ Part No.
round terminal [Brakel  N'1.25-M4 3 | MFMCAQ032FCD
ROBO-TOP 600V 0.75mm? 5 | MFMCA0052FCD
Cable and Daiden Co.,Ltd. || 10 | MFMCA0102FCD
ROBO-TOP 600V 2.0mm? 20 | MFMCA0202FCD
Title Part No. Manufacturer
Straight plug |JL04V-6A20-18SE-EB-R| Japan Aviation
Cable clamp [JL04-2022CK(14)-R| Electronics Ind.
Nylon insulated |E@rth N2-5
nd emina N1.25-mg |0 M- Co. Lt L(g] : MFI\?g;\tO(;\:gI.:CT
ROBO-TOP 600V 0.75mm? 5 | MFMCAQ052FCT
Cable and Daiden Co.,Ltd. || 10 | MFMCAO102FCT
ROBO-TOP 600V 2.0mm? 20 | MFMCA0202FCT
Title Part No. Manufacturer
Straight plug |JL04V-6A24-11SE-EB-R| Japan Aviation
Cable clamp |JL04-2428CK(17)-R| Electronics Ind.
Nylon insulated |E@rth N5.5-5
roytmdterminal Brakek®  N1.25-M4 5T Mg Co, Lid L(;n : MFI\?S?O%%#CT
ROBO-TOP 600V 0.75mm? 5 |MFMCA0053FCT
Cable and Daiden Co.,Ltd. || 10 |MFMCA0103FCT
ROBO-TOP 600V 3.5mm? 20 |MFMCA0203FCT

MSMD 50W to 750W

*%
( MFMCBO*0GET MQMA 100W to 400W

Fig. 5-1 MAMA 100W to 750W
(40) L (50)

_ = ‘ g ‘ —— 110

T pd (o0 —t ~~—o

ROBO-TOP® is a trade mark of Daiden Co.,Ltd.

Title Part No. Manufacturer |[L(m)| Part No.
Connector 1721571 Tyco 3 | MFMCB0030GET
Connector pin | 170366-1,170362-1 | Electronics AMP || 5 | MFMCBO050GET
Nylon insulated 10 | MFMCB0100GET
round terminal N1.25-M4 J.S.T Mfg. Co., Ltd. 20 | MFMCBO200GET
Cable  |R0BO-TOP 600V 0.75mm?| Daiden Co.,Ltd.
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[Supplement]

Connector Kit for External Peripheral EqQuipments

1) Par No. (DVOP4350

2) Components Title Part No. Quantity Manufacturer Note
54306-5011 or
Connector 54306-5019 (lead-free) ! Molex Inc. For CN X5 (50-pins)
Connector cover 54331-0501 1
3) Pin disposition (50 pins) (viewed from the soldering side)
ST T T T T T T T T T TS T oo m oo oo oo oo \ <Cautions>
I} 26 o8 30 32 34 36 ggw_, 10 42 44 16 48 50 \‘ 1) Check the Stamped pin-No. on the
| [lsse - Inrseosl “irwnlvione [Roy- [ [ MO M PRSTFORTIOB e \ connector body while making a wiring.
! Gy [ory o [ (S [aiwe [ [Com- [Sb [Pousvalsios [oB- \ 2) For the function of each signal title or
[TL-SEL| -ON CLR |INTSPD1] RDY+ -SPEED+| . ..
, ; > 3 7 S T o v T TR w72 \\ its symbol, refer to the wiring example
| OPC1 [PULST[SIGN1 [COM+ |[CCWL BSE[& GND |GND [GND |cz  |oA+ [0z+ |GND | of the connector CN I/F.
” 2 & P B 10 [z 4 e 18 o 2 |4 \ 3) Check the stamped pin-No. on the
OPC2 |PULS2[SIGN2 [cwL [BRK- [zSP [sPrRi  [ccwTLicwTL NG |oA- 0z \ . . L.
I OFF- [RaRSPL{TROR \ connector body while making a wiring.

\

Interface Cable

1) Par No. (DVOP4360 3) Table for wiring Cable of 2m is connected.
PnNo| color [PinNo| color |PnNo| color [PinNo| color [PinNo| color

2) Dimensions 1 |Orange (Redt) | 11 [Orange (Black2){ 21 [Orange (Red3) | 31 [Orange (Red4) | 41 |Orange (Red5)
200052 . (39) 127 2 |Orange (Black1)| 12 [Yellow (Black?) | 22 |Orange (Black3)| 32 [Orange (Black4)| 42 |Orange (Blacks)

50310 ! N ':u'_[“ 3 |(Gray(Red?) | 13 |Gray(Red2) |23 |Gray(Red3) |33 [Gray(Red4) |43 |Gray (Red5)

R e 4 {Gray Blackt) | 14 [Gray (Black2) | 24 [Gray (Bleck3) | 34 |White (Redd) | 44 |White (Reds)

X 8 [ ﬂ ] 5 |White Red) | 15 |White (Red2) | 25 |white (Red3) | 35 [White (Blackd) | 45 [White (Blacks)

g 6 |White (Black1) | 16 |Yellow (Red2) | 26 |White (Black3) | 36 |Yellow (Redd) | 46 |Yellow (Red5)

- ;:[ N 7 |Yelow (Redt) |17 | Y& B2V | 27 |Yelow (Red3) | 37 |Yelow (Blackd) | 47 |Yellow (Blacks)

<Remarks> 8 [Pik(Redt) | 18 |Pink(Red?) | 28 |Yelow (Black3) | 38 [Pink (Redd) | 48 |Pink (Red)

9 [Pink (Blackt) | 19 |White (Black2) | 29 [Pink (Red3) 39 [Pink (Black4) | 49 |Pink (Black5)

Color designation of the cable
e.g.) Pin-1 Cable color : Orange
(Red1) : One red dot on the cable

Communication Cable (for connection to PC)

Par No. |[DVOP1960] (DOS/V machine)

N
o

Orange (Red?) | 20 — 30 |Pink (Black3) | 40 |Gray (Black4) | 50 |Gray (Black5)

2000
33
—18
| EHE
; / Mini-DIN 8P
D-sub connector 9P MD connector
Communication Cable (for RS485)
| L | Part No. L[mm]
DVOP1970 200
DVOP1971 500
Mini-DIN 8P
MD connector DVOP1972 1000
g
Setup Support Software “PANATERM®” S
5}
1) Part No. |DVOP4460) (English/Japanese version) <caution> g
2) Supply media : CD-ROM For setup circumstance, refer to the Instruction Manual of =]
[PANATERM®].
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Options

Connector Kit for Motor/Encoder Connection

These are required when you make your own encoder and motor cables.

*Applicable motor models : MSMD 50W to 750W
MQMA 100W to 400W

[ 17-bit absolute
MAMA 100W to 750W

]

optio

1) Part No. [DVOP4290

For brake, purchase our

nal brake cable.

2) Components Title Part No. Number Manufacturer Note
Connector 55100-0600 or 1 Molex Inc For CN X6 (6-pi
55100-0670 (lead-free) : or (6-pins)
Connector - 1 For junction cable to
- 1721611 Tyco Electronics AMP Junet .
Connector pin 170365-1 9 encoder (9-pins)
Connector - 1 i i
: 172159-1 Tyco Electronics AMP For junction cgble to
Connector pin 170366-1 4 motor (4-pins)

3) Pin disposition of connector, CN X6 4) Pin disposition of junction cable

for encoder

5) Pin dispos

ition of junction cable

for motor power

——a

___________________

FG

*When you connect the battery for absolute encoder, refer to P.270,
"When you make your own cable for 17-bit absolute encoder"

2 EQV
4 EOV Rl ettt ommmnnmne e
— 1 2 3 AR el Jo-
6 PS BAT+|BAT-| FG T 2
o u \
PS | PS | NC 3 4
7 8 9 W E
Case E5V |EOV [ NC | ) &N e

*Applicable motor models : MSMD 50W to 750W
MQMA 100W to 400W
MAMA 100W to 750W

2500P/r incremental
encoder

[ ]

opt

1) Part No. (DVOP4380

For brake, purchase our

ional brake cable.

2) Components Title Part No. Number| Manufacturer Note
55100-0600 or .

Connector 55100-0670 (lead-free) 1 Molex Inc. For CN X6 (6-pins)
Connector 172160-1 1 i i

- Tyco Electronics AMP For junction ca_b le to
Connector pin 170365-1 6 encoder (6-pins)
Connector 172159-1 1 i i

- Tyco Electronics AMP For junction caple to
Connector pin 170366-1 4 encoder (4-pins)

3) Pin disposition of connector, CN X6  4) Pin disposition of junction

cable for encoder
2 EQV
4 EOV

5) Pin disposition of junction
cable for motor power

6 PS

(%)

For DVOP2490, DVOP3480,

Title Part No. Manufacturer
e recommended manual
; For junction cable to encoder 755330 - 1
crimp tool ) Tyco Electronics AMP
(to be prepared by customer) For junction cable to motor 755331 - 1

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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[Supplement]

*Applicable motor models : MSMA 1.0kW to 2.0kW

MDMA 1.0kW to 2.0kW 17-bit absolute incremental encoder} Without brake

MHMA 500W to 1.5kW 2500P/r incremental encoder

MGMA 900W
1) Part No. (DVOP4310
2) Components Title Part No. Number| Manufacturer Note
Connector 55100-0600 or 55100-0670 ! Molex Inc. For CN X6 (6-pins)
(lead-free)

Straight plug N/MS3106B20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B20-4S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. motor power

*Applicable motor models : MSMA 3.0kW to 5.0kW
MDMA 3.0kW to 5.0kW [
MHMA 2.0kW to 5.0kW
MGMA 2.0kW to 4.5kW

1) Part No. (DVOP4320

17-bit absolute incremental encoder
2500P/r incremental encoder

} Without brake

2) Components Title Part No. Number| Manufacturer Note
Connector 55100-0600 or 55100-0670 ! Molex Inc. For CN X6 (6-pins)
(lead-free)
Straight plug N/MS3106B-20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B22-22S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. motor power

*Applicable motor models : MSMA 1.0kW to 2.0kW

MHMA 0.5kW to 1.5kW
MGMA 900W

MDMA 1.0kW to 2.0kW [1

MFMA 0.4kW to 1.5kW [

1) Part No. (DVOP4330

1

7-bit absolute incremental encoder
2500P/r incremental encoder

2500P/r incremental encoder

} With brake

7-bit absolute incremental encoder] Without brake

With brake

2) Components Title Part No. Number| Manufacturer Note
Connector | >°100-0000 0r 55100-0670 11 Molex Inc. For CN X6 (6-pins)
(lead-free)
Straight plug N/MS3106B20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B20-18S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. motor power

*Applicable motor models : MSMA 3.0kW to 5.0kW

MDMA 3.0kW to 5.0kW [1

MHMA 2.0kW to 5.0kW
MGMA 2.0kW to 4.5kW

MFMA 2.5kW to 4.5kW [

1) Part No. (DVOP4340

1

7-bit absolute incremental encoder
2500P/r incremental encoder

2500P/r incremental encoder

] With brake

With brake

7-bit absolute incremental encoder] Without brake

2) Components Title Part No. Number| Manufacturer Note
Connector 55100-0600 or 55100-0670 ! Molex Inc. For CN X6 (6-pins)
(lead-free)
Straight plug N/MS3106B20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B24-11S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-16A 1 Industry Ltd. motor power

Phone: 800.894.0417 - FaX: 888./23.4/ (5 - WeD: www.Cllautomation.net - Emall: Info@ctiautomation.net
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Options

Mounting Bracket

Frame symbol i Dimensions
of applicable |part No. Mounting - -
driver screw Upper side Bottom side
W _ 2-M4, Pan head
~ @\ ‘ \@
- ~
& | e @ ‘
M4 x L6 : | 3 —
X 11102
DVOP 2.6
R . . 2.6
A-frame 4271 Pan head === 52 <20
4pcs
E N el o Rap N
w2 sbieA
| T \7
21
[, 2-M4, Pan head 2-M4, Pan head
e ™ | L ele
s 14
Ma x L6 b 1 26 il P
X 18 +0.2 : 0.2
DVOP
= 2 5.2 2.6
B-frame 4272 Pa:pl’;(:ad @ =t 26
e : } ‘ L@ i ik %e <
SIS SR : »‘(L"
7 I
tij Lﬂ
| 2:M4, Pan head ‘ 2-M4, Pan head
@ @ e e
o, | AT |
DVOP M4 X L6 5 30+0.2
_ ] 2.6 5.2 26
C-frame 4273 | Pan head | & == ==
4pcs
¥ s | 7% T
,\1‘22,07 ok ey s *g‘:(zfo ””” ‘:;: 7] ==
40 tﬂo J
| 2-M4, Pan head 2-M4, Pan head
g 9 o | &
e ~
o, ‘ 0
L 19 36 +0.2 i ; ‘
vop M4 x L6 = & 5 36 0.2
- by 2.6 5. 5. 2.6
D-frame | 4574 Pa:p';‘zad | Vo ~f3 el ma
are. ) L.y Y V1la
Nlotesga oo ] e s A S SEva M. s
10 40 ‘ ‘ | 1o 4002 ‘
60 L 60 J
<Caution>

For E and F-frame, you con make a front end and back end mounting by changing the mounting direction of L-shape bracket (attachment).

Console

Part No. ( DVOP4420 (24)

M3 L5

Tightening torque for the insert screw
shall be 0.5N'm or less.

(114)

(15)

Phone: 800.894.0412 - Fax: 888:
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[Supplement]

PartNo. | A |B|C|D|E|F |G H ) meleEe T
(mH) (A)
DVOP220 | 65 [125] 83 [118[145] 70 | 85 |7(w)x 12(L)| M4 | 6.81 3
DVOP221 | 60 [150|113[137[120] 60 | 75 |7(w)x 12(L) | M4 | 4.02 5
| DVOP222 | 60 [150(113[ 137130 70 | 95 |7(w)x 12(L) | M4 | 2 8
ic| DVOP223 | 60 | 150113137140 79 | 95 [7(w)x 12(L) [ M4 | 1.39 11
E— DVOP224 | 60 150113137 [145] 84 [100]|7(w)x 12(L)| M4 | 0.848 | 16
DVOP225 | 60 | 150|113 137160100115 7(w) x 12(L)[ M5 | 0.557 | 25
T DVOP226 | 55 | 80 | 68 | 90 | 90 | 41 | 55 27.0 M4 | 6.81 3
N[ DVOP227 | 55 | 80 | 68 | 90 | 90 | 41 | 55 %7.0 M4 | 4.02 5
iC| DVOP228 | 55 | 80 | 68 | 90 | 95 | 46 | 60 %7.0 M4 | 2 8
DVOP229 | 55 | 80 | 68 | 90 |105] 56 | 70 %7.0 M4 | 1.39 11
Motor | Power Rat Motor | Power Rat
(Mounting pitch) 4H | froamtna ichy se?igs sSpp?y ou%p?l?t Part No. se?igs SL?pp?y oue%pegt Part No.
B G MSMD | ... 50W to 100W MGMA 900W
MQMA srlmr;if 100W DVOP227| \iSmA 1 OkW
: MSMD : MDMA : DVOP222
Fig.2 . MQMA ] 100V | 200W to 400W | DVOP228| mues 1.5kW
% MSMD 50W to 200W MFMA 1.5kW
5 5 MQMA MSMA
! MANA | ;o 100Wt0 200W | 15\ /6590 | [MDMA 3.phase 2 0KV DVOP223
o MFMA |~ 400W MHMA |“7°0> :
‘ MHMA pzoov' 500W MGMA
o, Lo MSMD 400W to 750W MFMA 2.5kW
(LW.AA MQMA 400W DVOP221| [ MSMA
nting pitch)
B 1 MAMA 400W to 750W MDMA 3.0k DVOP224
MAMA 400W MHMA :
MEMA [, e DVOP220| [ MGMA
MHMA | *2 0% 500W MSMA
MSMD MDMA 4.0kW DVOP225
MAMA 750W DVOP221| ey

Harmonic restraint

On September, 1994, “Guidelines for harmonic restraint on heavy consumers who receive power through
high voltage system or extra high voltage system” and “Guidelines for harmonic restraint on household
electrical appliances and general-purpose articles” established by the Agency for Natural Resources and
Energy of the Ministry of Economy, Trade and Industry (the ex-Ministry of International Trade and Industry).
According to those guidelines, the Japan Electrical Manufacturers’ Association (JEMA) have prepared tech-
nical documents (procedure to execute harmonic restraint: JEM-TR 198, JEM-TR 199 and JEM-TR 201)
and have been requesting the users to understand the restraint and to cooperate with us. On January, 2004,
it has been decided to exclude the general-purpose inverter and servo driver from the “Guidelines for har-
monic restraint on household electrical appliances and general-purpose articles”. After that, the “Guidelines
for harmonic restraint on household electrical appliances and general-purpose articles” was abolished on
September 6, 2004.

We are pleased to inform you that the procedure to execute the harmonic restraint on general-purpose
inverter and servo driver was modified as follows.

1.All types of the general-purpose inverters and servo drivers used by specific users are under the control of
the “Guidelines for harmonic restraint on heavy consumers who receive power through high voltage sys-
tem or extra high voltage system”. The users who are required to apply the guidelines must calculate the
equivalent capacity and harmonic current according to the guidelines and must take appropriate counter-
measures if the harmonic current exceeds a limit value specified in a contract demand. (Refer to JEM-TR
210 and JEM-TR 225.)

2.The “Guidelines for harmonic restraint on household electrical appliances and general-purpose articles”
was abolished on September 6, 2004. However, based on conventional guidelines, JEMA applies the
technical documents JEM-TR 226 and JEM-TR 227 to any users who do not fit into the “Guidelines for
harmonic restraint on heavy consumers who receive power through high voltage system or extra high
voltage system” from a perspective on enlightenment on general harmonic restraint. The purpose of these

guidelines is the execution of harmonic restraint at every device by a user as usual to the utmost extent.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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Options

External Regenerative Resistor

Specifications L
Manufacturer's . Rated power (reference) * ST
Part No. T, Resistance Free air with fan [W] temperature of
built-in thermostat
Q [W1] 1m/s 2m/s 3m/s
DV0P4280 RF70M 50 10 25 35 45 14045°C
DVO0P4281 RF70M 100 10 25 35 45 B-contact
DVO0P4282 RF18B 25 17 50 60 75 Open/Close capacity
DVOP4283 RF18B 50 17 50 60 75 | (resistance load)
DVOP4284 RF240 30 40 100 120 150 ‘2"*5;2255\6’\*/% (13010000003nt1iﬁ15es
DVO0P4285 RH450F 20 52 130 160 200 ’

Manufacturer : lwaki Musen Kenkyusho

* Power with which the driver can be used without activating

the built-in thermostat.

300 65 17041 i
‘ thermostat Frame|.. Single phase, 200V
o345 T'#T Cons 5 160+0.5 5‘ (light yellow x2) Single phase, 100V 3-phase, 200V
2@ 9 © © 1 DVOP4281
2 1 N A | DVOP4280
™ 21 N o g w0l j _ _ & )
g E:;[ ] e 85l [T S0 o B B | DVOP4283 | DVOP4283
T EES= o S| #l300:30| C | DVOP4282
° e o ¥ S — = D DVOP4284
\ thermostat - 30 % © Drawing process E DVOP4285
(light yellow x2) 2 2 % g (2mm MAX) - Arrange 2
— T gl L,*ﬁ F DVOP4285
o in a parallel
DV0P4284 o0 DV0P4285 20
ggg = 218 4045 thermostat
thermostat 1% ® @ ) 450 light yellow x2)
e e & 129 /(light yellow x2) " i
o sy 450
S8 Q= - - - — — ° 28 — — — — / W 3
T 53 o 1450 Ji0 I e =
4= = [ 2
L @& @ C 4ol | o I |30 Jw
L1 7 L0 I £ @) @‘ 8
g % [ 288 |
%‘" 3 Ep— ‘
( i ) S L
<Remarks> <Caution>

Thermal fuse is installed for safety. Compose the circuit so that the power Regenerative resistor gets very hot.

will be turned off when the thermostat is activated. The thermal fuse may
blow due to heat dissipating condition, working temperature, supply voltage

or load fluctuation.

Make it sure that the surface temperature of the resistor may not exceed
100°C at the worst running conditions with the machine, which brings large
regeneration (such case as high supply voltage, load inertia is large or decel-

eration time is short) Install a fan for a forced cooling if necessary.

Battery For Absolute Encoder

(

Battery

)

(1) Part No. (DVOP2990

(2) Lithium battery by Toshiba Battery Co.

ER6V, 3.6V

<Caution>
This battery is categorized as hazardous substance, and you may be required to present an application

of hazardous substance when you transport by air (both passenger and cargo airlines).
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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2000mAh

burns.

hand.

Take preventive measures for fire and

Avoid the installation near inflammable
objects, and easily accessible place by

84

@)

DVOP2990
00090001

10

14.5

18

[ ]

)

==

aper insulator

Lead wire length 50mm

ZHR-2
(J.S.T Mfg. Co., Ltd.)

BAT+| BAT-




Recommended components [Supplement]

Surge Absorber for Motor Brake

Motor Surge absorber for motor brake

MSMD 50W to 1.0kw
MAMA 100W to 750W « C-5A2 or Z15D151
MHMA 2.0kW to 5.0kW Ishizuka Electronics Co.
MGMA 900W to 2.0kW
MSMA 1.5kW to 5.0kW

MDMA 4.0kW to 5.0kwW * C-5A3 or Z15D151
MFMA 1.5kW Ishizuka Electronics Co.

MGMA 3.0kW to 4.5kW

MDMA 1.0kW to 3.0kW
MFMA 400W - TNR9V820K

MFMA 2.5kW to 4.5kW Nippon Chemi_Con Co.

MHMA 500W to 1.5kW

List of Peripheral Equipments (reference only)
Manufacturer Tel No./URL Peripheral components
Automation Controls Company I\/T;nr;fel:;ec?);etzlc(:i;r
Matsushita Electric Works, Ltd. 9
Surge absorber
Iwaki Musen Kenkyusho Co., Ltd. Regenerative resistor

Nippon Chemi_Con Corp.

Ishizuka Electronics Corp. Surge absorber for holding brake

Renesas Technology Corp.

TDK Corp. Noise filter for signal lines

Okaya Electric Industries Co. Ltd. Surge_ ab;orber
Noise filter

Japan Aviation Electronics Industry, Ltd.

Sumitomo 3M

Tyco Electronics AMP k.k,

Connector
Japan Molex Inc.
Hirose Electric Co., Ltd.
J.S.T Mfg. Co., Ltd.
Daiden Co., Ltd. Cable
Mitutoyo Corp. Linear scale

* The above list is for reference only. We may change the manufacturer without notice.

juawa|ddns
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Don
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Don
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Don
Typewritten Text
MSMA 1.5kW to 5.0kW
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Typewritten Text
MDMA 4.0kW to 5.0kW

Don
Typewritten Text
MFMA 1.5kW

Don
Typewritten Text
MGMA 3.0kW to 4.5kW

Don
Typewritten Text
MDMA 1.0kW to 3.0kW

Don
Typewritten Text
MFMA 400W

Don
Typewritten Text
MFMA 2.5kW to 4.5kW

Don
Typewritten Text
MHMA 500W to 1.5kW


Dimensions (Driver)

A-frame
40
Mounting bracket 21 130
(Option) 7] 22 Mounting bracket 4
955 T (Option)
O (Dc;l'
‘“ i) =
Main power ifes % —
input terminals RS485
CN X1 communication N lat
L 8- terminal, CN X3 i sheli
Control power
input terminals ——— - RS232/RS485
CN X1 communication ol o - a =
terminal, CN X4 IS NI | 3
Regenerative resistor _ TS - Control signal p— :
EOQ&%ctmg terminals i terminals, CN X5 Cm O g . i P 1‘ : }
/ [
(Do not use RB3.)J—E -5 Encoder o R
Motor connecting = —terminals, CN X6 Ll Co___ " f
terminals —I - External scale '?36, ’, At
terminals, CN X7 ' < .
t Ly Qj, 0|
1 jL-Z ‘ (75) J 52
Mounting bracket - Mounting bracket % i) 6
(Option) Rack mount type (Option) B ”
ion x i ase mount type
(Option : Front-end mounting) (Standard : Back-end mounting)
Connector at driver side
Connector sign Connector type Manufacturer E
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc.
CN X5 529865079 (or equivalent) Molex Inc.

CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.

CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.

CN X2 S06B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd.
)

* Refer to P.322, "Mounting bracket for driver"of Options,

CN X1 S04B-F325K-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd. | \/hen you use the optional mounting bracket. Mass 0.8kg
B-frame
55
Mounting bracket 28 130
(Option) ° 7 22 Mounting bracket
52 / (Opion)
5
L =
= [
Main power ' ‘
input terminals RS485
: communication o0 Name plate
Control power — [ teminal CN X3 e 59
input terminals — 82— RS232/RS485 =
CN X1 il communication - - q =
terminal, CN X4 N | -
Regenerative resistor i L Control signal = :
connecting terminals | E5 5 terminals, CN X5 8 ST | B
CN X2 20 ' 20 ST T 1|58
(Do not use RB3.) [ =fe] Encoder S=! S N ‘
P . o (]
Motor connecting J e — terminals, CN X6 = 3 1 T L igz
terminals T External scale / | 1
N - oerasele | (o LY | L L s
& |||
% }_J—
o .52 | 75) J 52]]]
Mounting bracket Mounting bracket 03 6
(Option) Rack mount type (Option)
(Option : Front-end mounting) Base mount type
. . (Standard : Back-end mounting)
Connector at driver side
Connector sign Connector type Manufacturer E
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc.
CN X5 529865079 (or equivalent) Molex Inc. o
CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X2 S068-F325K-GGXR (or Equfvalent) J.S.T. Mig Co,, Ltd. |, Refer to P.322, "Mounting bracket for driver"of Options,
CN X1 S04B-F325K-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd. | \yhen you use the optional mounting bracket. Mass 1.1kg

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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[Supplement]

C-frame
Mounting bracket 0 65 170
(Option) 20 1 .22 Mounting bracket
/ G5, / (Option)
O (Dcﬂ«
Main power =227 S = ?ﬁ-;._\\
input terminals F|6@@®| S L
CN X1 =P | [l Rs4ss §
J communication & 000 Name plate
Control power | 50 ees (@)1 terminal, CN X3 oco
input terminals WES - °o°
CN X1 — 1~ [2|se3 [€ 1 RS232/RS485
° communication [t g
Regenerative resistor terminal, CN X4 . 7:\’ :
connecting terminals {|E2 2 ase - Control signal R | ose
CDN th RB3 SE oa terminals, CN X5 S L e
[=]w} /
(Do not use .)J—[7 S8|eas||5 Encoder ‘/ [ [
Motor connecting o= -~ terminals, CN X6 I el ——— B
terminals S @ [~ External scale P e —— T !
CN X2 terminals, CN X7 ! S/ ||[lat
x (75) | Al
@2° ‘ } 5.2 ‘ K Mounting bracket 52|
Mounting bracket .20, (Option) 50 7.5
(Option) 40 .

Base mount type
Rack mount type (Standard : Back-end mounting)

) i (Option : Front-end mounting)
Connector at driver side

Connector sign Connector type Manufacturer
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc.
CN X5 529865079 (or equivalent) Molex Inc.

CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X2 S06B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd.

* Refer to P.322, "Mounting bracket for driver"of Options,

CN X1 S05B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd. |  \hen you use the optional mounting bracket. Mass 1.5kg
D-fram e Air movement
T (inside out)
85
Mounting bracket 60 170
(Option) @10 40 ok 22 Mounting bracket
52 P (Option)
& qur}
E = | Tr——
Main power == H H I —=
input terminals RS485
CN X1 communication
Contoponer e | e, CNXS oo NEEEES
Wi oo [— [| ~annn/mas0- || ©°0000 g noo
input terminals —{-sepssal2 Q| eas (€] - RS232/RS485 SHHESIHA
CN X1 communication S <
terminal, CN X4 3
Regenerative resistor | oo .
. PORRRE B + Control signal | o
(c)or\jn)](ezctmgtermmals ; terminals, CN X5 H
(Do not use RB3.) J’ peee Encoder @ |
H - terminals, CN X6
1 ) R = I
Motor connecting J & @T External scale = LI At
terminals terminals, CN X7 R2.6 ‘Lb o
CN X2 Q:L?v 52 ||[5.2 i \ < 5.2
10 | 40 | (75) Mounting bracket Cot
Mounting bracket Air movement (Option) 70 7.5
(Option) l (inside out) Base mount type

Rack mount type (Standard : Back-end mounting)

(Option : Front-end mounting)

Connector at driver side

Connector sign Connector type Manufacturer
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc.
CN X5 529865079 (or equivalent) Molex Inc.

CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X2 S06B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd. . . .

- * Refer to P.322, "Mounting bracket for driver"of Options,
CN X1 S05B-F328K-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd. |  \hen you use the optional mounting bracket. Mass 1.7kg

juswa|ddng
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Dimensions (Driver)

E-frame

Air movement
t (inside out)
88

200 :

2.6 Mounting bracket
(Standard)

Mounting bracket
(install the standard to back end) —_ i

Main power
input terminals —— cRoSn:?nsunication o) %
Control power - terminal, CN X3 oo Name plate
input terminals | | - Rs2321Rs485 e |
) communication eSS T
Regenerative terminal, CN X4 SeE ~ w
resistor connecting ’ o |
terminals — [~ Control signal T I
(Short between B1 terminals, CN X5 A 7 |
and B2 in normal Encoder r L ‘
operation) _4H[— terminals, CN X6 et o
Motqrconnectingj “ B External scale / !
terminals terminals, CN X7
Earth terminals N 5 f — [[:E
52| /| 52 (75)
Q7 | 425
50 17.5
l Air movement
(inside out) 5000006660 0006 60 00000664
Connector at driver side o| BEEIEEEII RN
Connector sign Connector type Manufacturer EE gggggggggggggg EEgEgEEE
CN X7 53460-0629 (or equivalent) Molex Inc. ® ®
: ® ®
CN X6 53460-0629 (or equivalent) Molex Inc. 5 5
CN X5 529865079 (or equivalent) Molex Inc.
CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd. Mass 3.2kg
F-frame
200 3.5
5.0 823 Mounting bracket
=t (Standard)
Mounting bracket
Y - — — (install the standard to back end) —
— = — czpazd/
Main power =S3 ® RS485 ==
input terminals =SS ® % Jcommunication ==
S8 D terminal, CN X3 == Name plate
Control power Se= ==
input terminals S : — RS232/RS485 S3 — -
. =k=1 3 communication == ~
Regenerative =E= ® terminal, CNX4 | S S o :
resistor connecting | &S S o - Control signal SS AT 4‘ |
terminal T=E3 i SS 2 T
(grrqrcl)lgab;ween Bl | & : 5| [| terminals, CNX5 /= = & N | I
and B2in normal | S L Encod == It :
e (2 2 iG] (BB, mnsk.ove | 22 e o o
Motor connectingJ ==~ == —LExternal scale ==
terminals ES terminals, CNX7 | S S \_
Earth terminals % % % % B
|
N o N LA 2] (.
s2] 52|l (75)
® 65
100 15
1000000000000000000000000000000000
o P000000000000000000000000000000001
-
Connector sign Connector type Manufacturer 100000000000000000000000000000000
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc. e @® ® e
CN X5 529865079 (or equivalent) Molex Inc. i ® ®
CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd. Mass 6.0kg

Phone: 800.894.0412 - Fax: 888.723.4773 - Web

326

: www.ctiautomation.net - Email; info@ctiautomation.net




Dimensions (Motor) [Supplement]

* MAMA 100W to 750W

Encoder Motor connector
connector
Brake connector
LF,, | LE
_ oLc
§ - >
5 (Key way dimensions)
) S 4917
- . [ &\ 5 e
[ e I g 5 z ® \W 4;“( z $H<M
LY 7z
_ i _ _ S — @ A f% E,
I Sy | o IT
[ Ee | =) *
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MAMA series (Ultra low inertia)
Motor output 100W 200W 400W 750W
Motor model MAMA 012P1* | 012S1* | 022P1* | 022S1* | 042P1* | 042S1* | 082P1* | 08251 *
17-bit 17-bit 17-bit 17-bit
Rotary encoder specifications Inirseorgeprﬁal | Absolute/ Inc2:r5e0n(1JePr/1rtaI Absolute/ In<2:r5eon(1)epr/1rtal Absolute/ In(2:r5eon(':epr/1 rtal Absolute/
ncremental Incremental Incremental Incremental
LL Without brake| 110.5 127 111 126 139 154 160 175
With brake 138 154.5 139 154 167 182 192.5 207.5
LR 24 30 30 35
S 8 11 14 19
LA 48 70 70 90
LB 22 50 50 70
LC 42 60 60 80
LD — — — —
LE 2 3 3 3
LF 7 7 7 8
LG — — — —
LH 34 43 43 53
LZ 3.4 45 4.5 6
LW 14 20 25 25
=2 LK 125 18 225 22
s 2 KW 3h9 4h9 5h9 6h9
N E KH 3 4 5 6
RH 6.2 8.5 11 15.5 "
Without brake 0.65 0.71 1.1 1.2 1.5 1.6 3.3 3.4 =
Mass (kg) - =
With brake 0.85 0.91 1.5 1.6 1.9 2.0 4.0 4.1 >
Connector/Plug specifications Refer to P.318, "Options". g
<Cautions> =

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)
e MSMD 50W to 100W

Encoder
connector

o
-t

Brake connector
Motor connector

(Key way dimensions)

< LW
N - -
LK
- | o, KW
rr
—— — — } R
0 I
LN @ TP
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMD series (low inertia)
Motor output 50W 100W
Motor model MSMD 5A*P1* 5A*S1* 01*P1* 01*81*
Rotary encoder specifications| 2500P/r Incremental 17-bit Absolute/ 2500P/r Incremental 17-bit Absolute/
Incremental Incremental
LL Without brake 72 92
With brake 102 122
LR 25 25
S 8 8
LA 45 45
LB 30 30
LC 38 38
LD —
LE 3 3
LF 6 6
LG —
LH 32 32
LN 26.5 46.5
LZ 3.4 3.4
LW 14 14
» LK 12.5 12.5
>C
g2 Kw 3h9 3h9
50 KH 3 3
x E
° RH 6.2 6.2
TP M3 x 6 (depth) M3 x 6 (depth)
Without brake 0.32 0.47
Mass (kg) -
With brake 0.53 0.68
Connector/Plug specifications Refer to P.318, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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[Supplement]

« MSMD 200W to 750W

(Key way dimensions)
LW
Brake connector -
Encoder Motor connector ALK; KW
connector E -
-y -y LR - T
<E _
T
e TP
40z . o
'y
o 4 I g R b
Dy X»‘/
r :’ o Y L
8
Y
U Y g@ %
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMD series (low inertia)
Motor output 200W 400W 750W
Motor model MSMD 02*P1* 02*81* 04 *P1* 04*81* 08*P1* 08*S1~
17-bit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental
Incremental Incremental Incremental
LL Without brake 79 98.5 112
With brake 115.5 135 149
LR 30 30 35
S 11 14 19
LA 70 70 90
LB 50 50 70
LC 60 60 80
LD — — —
LE 3 3 3
LF 6.5 6.5 8
LG — — —
LH 43 43 53
LN — — —
LZ 45 45 6
LW 20 25 25
) LK 18 22.5 22
>C
g2 KW 4h9 5h9 6h9
56 KH 4 5 6
x E
i) RH 8.5 11 15.5
TP M4 x8 (depth) M5 x 10 (depth) M5 x 10 (depth) @
Without brake 0.82 1.2 2.3 =
Mass (kg) : 3
With brake 1.3 1.7 3.1 >
Connector/Plug specifications Refer to P.318, "Options". g
<Cautions> =1

Reduce the moment of inertia ratio if high speed response operation is required.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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Dimensions (Motor)
« MQMA 100W to 400W

Encoder
connector

Motor connector

WLL ﬁjk LR Brake connector
{k? LF
] LE o _—
o o (Key way dimensions)
S 4-9L.7
LK KW
g T 3 | =hin
S &
_ L _ — B —_— —
S
T
@ P
i
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MQMA series (low inertia)
Motor output 100W 200W 400W
Motor model MQMA 01*P1~ 01*S1* 02*P1* 02*S1* 04*P1* 04*S1*
17-bit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental
Incremental Incremental Incremental
LL Without brake 60 87 67 94 82 109
With brake 84 111 99.5 126.5 114.5 141.5
LR 25 30 30
S 8 11 14
LA 70 90 90
LB 50 70 70
LC 60 80 80
LD — — —
LE 3 5 5
LF 7 8 8
LG — — —
LH 43 53 53
Lz 4.5 55 5.5
Lw 14 20 25
» LK 12.5 18 22.5
>C
gL KW 3h9 4h9 5h9
36 KH 3 4 5
x E
o RH 6.2 8.5 11
TP M3 x 6(depth) M4 x 8(depth) M5 x 10(depth)
Without brake 0.65 0.75 1.3 1.4 1.8 1.9
Mass (kg) -
With brake 0.90 1.00 2.0 21 25 2.6
Connector/Plug specifications Refer to P.318, "Options".
<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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[Supplement]

« MSMA 1.0kW to 2.0kW

Motor/Brake
connector _ LR OLC
Encoder (Key way dimensions)
connector LFl LE ©
- [t <
I N %) LW
1 S LK
g = 4 ! { g kW
] =
Y
J e T
I — 1] Y [h'd
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMA series (low inertia)
Motor output 1.0kW 1.5kW 2.0kW
Motor model MSMA 10*P1* 10*81* 15*P1* 15*81* 20*P1* 20*81*
17-bit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental
Incremental Incremental Incremental
LL Without brake 175 175 180 180 205 205
With brake 200 200 205 205 230 230
LR 55 55 55
S 19 19 19
LA 100 115 115
LB 80 95 95
LC 90 100 100
LD 120 135 135
LE 3 3 3
LF 7 10 10
LG 84 84 84
LH 98 103 103
LZ 6.6 9 9
LwW 45 45 45
2]
%_5 LK 42 42 42
=2 KW 6h9 6h9 6h9
) [}
x__% KH 6 6 6
RH 15.5 15.5 15.5 @
Without brake 4.5 4.5 5.1 51 6.5 6.5 =
Mass (kg) : =
With brake 5.1 5.1 6.5 6.5 7.9 7.9 >
Connector/Plug specifications Refer to P.312, "Options". g
<Cautions> =

Reduce the moment of inertia ratio if high speed response operation is required.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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Dimensions (Motor)
« MSMA 3.0kW to 5.0kW

Motor/Brake
connector LR OLe
Encoder (Key way dimensions)
connector LF| LE ©
<
] T @ LC/:/<
O] I —————— ml A T KW
| e c—oc—oc—o—o0c— $H<7
——ft—t——t— ~ " <
Y 5 T 4%@
§l
e { T
— =" =——"=—"" ||| Y o
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMA series (low inertia)
Motor output 3.0kW 4.0kW 5.0kW
Motor model MSMA 30*P1* 30*S1* 40*P1* 40*81* 50 *P1* 50*S1*
17-bit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental
Incremental Incremental Incremental
LL Without brake 217 217 240 240 280 280
With brake 242 242 265 265 305 305
LR 55 65 65
S 22 24 24
LA 130/145 (slot) 145 145
LB 110 110 110
LC 120 130 130
LD 162 165 165
LE 3 6 6
LF 12 12 12
LG 84 84 84
LH 111 118 118
LZ 9 9 9
” LW 45 55 55
@.g LK 41 51 51
2 KW 8ho 8h9 8h9
Q
¥ E KH 7 7 7
©
RH 18 20 20
Without brake 09.3 9.3 12.9 12.9 17.3 17.3
Mass (kg) -
With brake 11.0 11.0 14.8 14.8 19.2 19.2
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MDMA 1.0kW to 1.5kW

Motor/Brake

connector LL LR OLe

Encoder . .

connector ‘ L (Key way dimensions)
1 LF| LE 4-@L.Z

LW

& ’— LK EM

KH

D W

,_
RH

LG
I (I =
|| L
Wil
|
i
I e —
LJQS%
_ QLBh7

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

MDMA series (Middle inertia)
Motor output 1.0kW 1.5kW
Motor model MDMA 10*P1* 10*S1* 15*P1* 15*81*
Rotary encoder specifications | 2500P/r Incremental 17-bit 2500P/r Incremental 17-bit
Absolute/Incremental Absolute/Incremental
LL Without brake 150 150 175 175
With brake 175 175 200 200
LR 55 55
S 22 22
LA 145 145
LB 110 110
LC 130 130
LD 165 165
LE 6 6
LF 12 12
LG 84 84
LH 118 118
LZ 9 9
LW 45 45
%_é LK 41 41
z2 KW 8h9 8h9
CE KH 7 7
©
RH 18 18 "
Mass (kg) W!thout brake 6.8 6.8 8.5 8.5 é
With brake 8.7 8.7 10.1 10.1 >
Connector/Plug specifications Refer to P.312, "Options". g
<Cautions> =

Reduce the moment of inertia ratio if high speed response operation is required.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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Dimensions (Motor)
* MDMA 2.0kW to 3.0kW

Motor/Brake
connector LL LR OoLe
Encoder (Key way dimensions)
connector ;
Fen N T B
‘ ‘ ¥ 5 LK
O Y ——— | Qo -« - T KW
— <
— e —— ] \ ) >4
e ————— 8 I~ N\ % >\ "
B m— Y e gl n ; *'7@,
e Y L { ,
. — / \ I
N ————— \< r
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MDMA series (Middle inertia)
Motor output 2.0kw 3.0kwW
Motor model MDMA 20*P1* 20* 81~ 30*P1* 30*81*
Rotary encoder specifications | 2500P/r Incremental 17-bit 2500P/r Incremental 17-bit
Absolute/Incremental Absolute/Incremental
LL Without brake 200 200 250 250
With brake 225 225 275 275
LR 55 65
S 22 24
LA 145 145
LB 110 110
LC 130 130
LD 165 165
LE 6 6
LF 12 12
LG 84 84
LH 118 118
Lz 9 9
LW 45 55
(2]
?_5 LK 41 51
z2 KW 8h9 8h9
) [0
¥ E KH 7 7
©
RH 18 20
Without brake 10.6 10.6 14.6 14.6
Mass (kg) -
With brake 12.5 125 16.5 16.5
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email
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 MDMA 4.0kW to 5.0kW

[Supplement]

Motor/Brake
connector LL LR OLG
Encoder . .
connector ; LFl L (Key way dimensions)
N :
LY | Lw
‘ ‘ - LK
o Y — — © T KW
—— — —.—.o 8 ~ ’V <
B ] ] iS5 T i —
_Ifs {
e f——— T
— — ——.—:O ¥
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MDMA series (Middle inertia)
Motor output 4.0kW 5.0kw
Motor model MDMA 40*P1* 40*81* 50*P1* 50*S1*
Rotary encoder specifications | 2500P/r Incremental 17-bit 2500P/r Incremental 17-bit
Absolute/Incremental Absolute/Incremental
LL Without brake 242 242 225 225
With brake 267 267 250 250
LR 65 70
S 28 35
LA 165 200
LB 130 114.3
LC 150 176
LD 190 233
LE 3.2 3.2
LF 18 18
LG 84 84
LH 128 143
Lz 11 13.5
LwW 55 55
[72)
@5 LK 51 50
-2 KW 8h9 10n9
Q
¥ E KH 7 8
©
RH 24 30
Without brake 18.8 18.8 25.0 25.0
Mass (kg) -
With brake 21.3 21.3 28.5 28.5
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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Dimensions (Motor)

 MGMA 900W to 2.0kW

Encoder connector

MGMA 900W to 2.0kW

Motor/Brake connector

LL LR
oLc
(Key way dimensions)
LF LE LW
M T LK
— ©
9 ] g E
{ E==1] B
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MGMA series (Middle inertia)
Motor output 900w 2.0kW
Motor model MGMA 09*P1* 09*8S1* 20*P1* 20*81*
Rotary encoder specifications | 2500P/r Incremental 17-bit 2500P/r Incremental 17-bit
Absolute/Incremental Absolute/Incremental
LL Without brake 175 175 182 182
With brake 200 200 207 207
LR 70 80
S 22 35
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 84 84
LH 118 143
Lz 9 13.5
LwW 45 55
%é LK 41 50
=g KW 8h9 10n9
CE KH 7 8
RH 18 30
Without brake 8.5 8.5 17.5 17.5
Mass (kg) -
With brake 10.0 10.0 21.0 21.0
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MGMA 3.0kW to 4.5kW

MGMA 3.0kW
Motor/Brake connector LL LR
LC
Encoder connector LFl LE
L o 35
o 2
- [
S &
I — HE=H &
(Key way dimensions)
MGMA 4.5kW LW
LK
Motor/Brake connector LL LR _, oLe
Eye bole (Thread 10)
™ é LELE
Encoder connector FQ\
(O] ‘@
| = N~
3 o 1= KW
| =R :
- &2,
[id
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MGMA series (Middle inertia)
Motor output 3.0kW 4.5kW
Motor model MGMA 30*P1* 30*S1* 45*P1* 45*S1*
s 17-bit 17-bit
Rotary encoder specifications
y pectiicati 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 222 222 300.5 300.5
With brake 271 271 337.5 337.5
LR 80 113
S 35 42
LA 200 200
LB 114.3 114.3
LC 176 176
LD 233 233
LE 3.2 3.2
LF 18 24
LG 84 84
LH 143 143
LZ 13.5 13.5
m LW 55 96
%_5 LK 50 90
=g KW 10n9 12h9
O
¥ E KH 8 8
©
RH 30 37 -
Without brake 25.0 25.0 34.0 34.0 =
Mass (kg) . S
With brake 28.5 28.5 39.5 39.5 =
Connector/Plug specifications Refer to P.312, "Options". g
<Cautions> =

Reduce the moment of inertia ratio if high speed response operation is required.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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Dimensions (Motor)
* MFMA 400W to 1.5kW

Encoder connector

Motor/Brake connector

LR

_LE

I}

(Key way dimensions)

—5 |—— i W
A== o [ 3 LK
0] | I==:1 (] T KW
3 S 4
[ - . *H‘f
\i | N | 5 T
|
—
T
—— [
I Y
—:—: i
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MFMA series (Middle inertia)
Motor output 400W 1.5kW
Motor model MFMA 04*P1* 04*S1* 15*P1* 15*81*
I 17-bit 17-bit
Rot d ficat
otary encoder specilications | 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 120 120 145 145
With brake 145 145 170 170
LR 55 65
S 19 35
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 84 84
LH 118 143
Lz 9 13.5
LW 45 55
(]
g-_g LK 42 50
z2 KW 6h9 10h9
) [}
¥ E KH 6 8
©
RH 15.5 30
Without brake 4.7 4.7 11.0 11.0
Mass (kg) -
With brake 6.7 6.7 14.0 14.0
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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« MFMA 2.5kW to 4.5kW

[Supplement]

Encoder connector

Motor/Brake connector
LR -

_LE

-
iy

(Key way dimensions)

Rotary encoder specifications

2500P/r Incremental

Absolute/Incremental

2500P/r Incremental

—-—-- L LW
M‘ —— A T
I © - LK
o i |Ei=:1 ) T KW
— I Q X +H<—
~ T
<
JL N S | | IS P I E— m -
=
— Q
T
I o
—:.—:o Y U
- i
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MFMA series (Middle inertia)
Motor output 2.5kW 4.5kW
Motor model MFMA 25*P1* 25*81* 45*P1* 45*81*
17-bit 17-bit

Absolute/Incremental

L Without brake 139 139 163 163
With brake 166 166 194 194
LR 65 70
S 35 35
LA 235 235
LB 200 200
LC 220 220
LD 268 268
LE 4 4
LF 16 16
LG 84 84
LH 164 164
LZ 13.5 13.5
LW 55 55
>8 LK 50 50
;g KW 10h9 10h9
X g KH 8 8
RH 30 30
Without brake 14.8 14.8 19.9 19.9
Mass (kg) -
With brake 17.5 17.5 24.3 24.3

Connector/Plug specifications

Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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Dimensions (Motor)
 MHMA 500W to 1.5kW

Encoder connector

Motor/Brake connector

LL LR _ 5 oLe N
LF| LE 4-0LZ (Key way dimensions)
| - LW _,
........ ul o f 3 L LK T KW
=== a 8 — Y
— 1 LB = T
........ -8 07 &
::::::::__ ! \<}8< : %
D S . 4
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MHMA series (High inertia)
Motor output 500W 1.0kW 1.5kW
Motor model MHMA 05*P1* 05*81* 10*P1* 10*S1* 15*P1* 15*81*
17-bit 17-bit 17-bit
Rotary encoder specifications InifeongeP;:al Absolute/ Incz;feorgepértal Absolute/ Iniiongz:\;al Absolute/
Incremental Incremental Incremental
LL Without brake 150 150 175 175 200 200
With brake 175 175 200 200 225 225
LR 70 70 70
S 22 22 22
LA 145 145 145
LB 110 110 110
LC 130 130 130
LD 165 165 165
LE 6 6 6
LF 12 12 12
LG 84 84 84
LH 118 118 118
LZ 9 9 9
w Lw 45 45 45
@_g LK 41 41 41
;g KW 8h9 8h9 8h9
x £ KH 7 7 7
RH 18 18 18
Mass (kg) Without brake 5.3 5.3 8.9 8.9 10.0 10.0
With brake 6.9 6.9 9.5 9.5 11.6 11.6
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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[Supplement]
e MHMA 2.0kW to 5.0kW
Encoder connector
Motor/Brake connector
B LL LR _ _ gLc _
Key way dimensions
/ LF| LE 4-0L.Z (Key way )
j | LW
9 ml o / L LK T KW
| — — - — < >l e
—— . — - —  — - c— !
[ 8 ~ N
L - @ B ==
s |
=] T
—_— et ¥
L | v
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MHMA series (High inertia)
Motor output 2.0kw 3.0kw 4.0kW 5.0kW
Motor model MHMA 20*P1*|120*S1*| 30*P1*|30*S1*| 40*P1*|[40*S1* | 50*P1*|50*S1*
17-bit 17-bit 17-bit 17-bit
Rotary encoder specifications | 2500P/; | Absolute/ | 2500P/rt | Absolute/ | 2500P/rt | Absolute/ | 2500P/rt | Absolute/
nerementall incremental| "M@ jhcremental| MO MM @ ncremental | T MM A Incremental
LL Without brake 190 190 205 205 230 230 255 255
With brake 215 215 230 230 255 255 280 280
LR 80 80 80 80
S 35 35 35 35
LA 200 200 200 200
LB 114.3 114.3 114.3 114.3
LC 176 176 176 176
LD 233 233 233 233
LE 3.2 3.2 3.2 3.2
LF 18 18 18 18
LG 84 84 84 84
LH 143 143 143 143
LZ 13.5 13.5 13.5 13.5
LW 55 55 55 55
(2]
5;5 LK 50 50 50 50
i% KW 10h9 10h9 10h9 10h9
CE KH 8 8 8 8
RH 30 30 30 30
Without brake 16.0 16.0 18.2 18.2 22.0 22.0 26.7 26.7
Mass (kg) -
With brake 19.5 19.5 21.7 21.7 25.5 25.5 30.2 30.2
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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Permissible Load at Output Shaft

Radial load (P) direction

Thrust load (A and B) direction

. L
] A
— 1 +—+- M —4—
L — B
L/2
P
Unit : N (1kgf=9.8N)
At assembly During running
MoForD Motor output . Thrust load . Thrust load Al
series Radial thrust - - - - Radial thrust S
A-direction | B-direction and B-direction
" 50W, 100W~ 147" 88~ 117.6” 68.6” 58.8”
MSMD"™ 200W, 400W~ 392° 147" 196~ 245 98
- 750W~ 686~ 294~ 392~ 392~ 1477
- TkW~ 686~ 392 490 3927 147"
MSMA"~ 1.5kW to 3.0kW~ 980" 58~8" 62;6" 490 196~
- 4.0kW to 5.0kwW~ 784~ 343"
- 100W~ 147" 88~ 117.6° 68.6” 58.8"
MQMA - - - - -
200W, 400W 392 147 196 245 98
- 1.0kW to 2.0kW~ 980" 588 686° 490” 196~
- 3.0kW~ . - -
MDMA — = = . .
. 4.0kwW 1666 284 980° 784 343
. 5.0kW~ - -
MHMA- 500W to 1.5kW~ 980~ 588~ 686~ 490” 196~
2.0kW to 5.0kW~ 1666~ 784~ 980 784~ 343"
- 400W~ . N 3927 147"
. - 980 588~ - - -
MFMA 1.5kW . 490 196
- 2.5kW, 4.5kW~ 1862~ 686~ 686 784~ 294~
- 900W~ 980~ 588~ - 686 196~
MGMA 2.0kW~ 1666~ 784~ 980~ 1176~ 490
3.0kW, 4.5kW 2058 980 1176 1470
<Note>[
When the load point \{arles, calculate the pgrm|33|ble radial Motord | MotorD | Formula of Load andd
load, P (N) from the distance of the load point, L (mm) from e output load point relation
the mounting flange based on the formula of the right table, . 3533
and make it smaller than the calculated result. . 50w~ P= “L+39
- . 4905
. - 100w S
- 14945
— -1 MSMD 20(3W P = W
] . 19723
] 400W P = 655
P 750W P= —3L7+0:74
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Motor Characteristics (S-T Characteristics) (supplement]

* Note that the motor characteristics may vary due to the existence of oil seal or brake.
* Continuous torque vs. ambient temperature characteristics have been measured with an aluminum
flange attached to the motor (approx. twice as large as the motor flange).

MQMA series (100w to 400W)

With and without oil seal

* MOMAO11 * 1*
Input voltage to driver: AC100V (Dotted line represents torque at 10% less voltage.)

torque™ * Continuous torque vs.”

[N-m] % ambient temp.

1.04 §-100
(0.95) N L

0'slPeakrunningrange \\\ % 504
032) vnntinuousrunningrang/ > g

0 1000 2000 3000 4000 5000 § 0  fo 20 30 40

speed [r/min] ambient temp. [°C]

* MOMAO12* 1*

Input voltage to driver: AC200V (Dotted line represents torque at 10% less voltage.)

torque™ — * Continuous torque vs.”
[N-m] X ambient temp.
3
(01553)‘ E"U"
054 Peak runn~ing range’| é 50
0% mtinuousrunningrang/ 4
0 1000 2000 3000 4000 5000 B o0 10 20 30 4o

speed [r/min] ambient temp. [°C]

* MOMAO21 * 1*

Input voltage to driver: AC100V (Dotted line represents torque at 10% less voltage.)

torque™ —_ * Continuous torque vs.”
[N-m] = ambient temp.
o
2.0 3 100
(1.91) N 1]
1 0{Peak running range \\\ % 501
0.64 RN =
064) ontinuous running rang/ 2
T T T y i) T T T T
0 1000 2000 3000 4000 5000 ® 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MOMAO22 * 1*

Input voltage to driver: AC200V (Dotted line represents torque at 10% less voltage.)

torque” . * Continuous torque vs.”
[N-m] 5 ambient temp.
2.0 % 100
(1.91) s
i g AN °
101 Peak runn~|ng range N % 504
0.64 >
(084 ontinuous running rang/ 4
T T T + o T T T T
0 1000 2000 3000 4000 5000 ® 0O 10 20 30 40

speed [r/min] ambient temp. [°C]

* MOMAO41 * 1*

Input voltage to driver: AC100V (Dotted line represents torque at 10% less voltage.)

* MQMAO42 * 1*
Input voltage to driver: AC200V (Dotted line represents torque at 10% less voltage.)

speed [r/min] ambient temp. [°C]

torque™ _ * Continuous torque vs.” torque™ _ * Continuous torque vs.”
N-m] IS ambient temp. [N-m] IS ambient temp.
[ [
4.0 3 100 4.0 3 100
(3.82) - g (382) ; g
; -\ o : | . =]
204 Peak running range \\ % 504 204 Peak running range \ % 50
13 . = 13 N =
(3 ontinuous running rang/ X 4 (3) /Cf/mtinuous running rar»g/ 4
0 1000 2000 3000 4000 4500 ® 0 10 20 30 40 0 1000 2000 3000 4000 5000 ® 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
MAMA series (100W to 750W)
without oil seal
* MAMAO12 * 1 * * MAMAQ22 * 1*
Input voltage to driver: AC200V - * Continuous torque vs.” Input voltage to driver: AC200V = * Continuous torque vs.”
torque™ 1.0 %‘ ambient temp. torque™ 2.0 | %‘ ambient temp.
[N-m] (095) S 100 [N-m] (1.91) S 100
L i)
0.5 {Peak runnjng range” E 50 1.0 { Peak runn~ing range’| E’ 50
o [
] ]
(0.19) ontinuous running rang;/ Z (0:38) ontinuous running rang/e/ S
T “ 5000) 2 : : . . “ 5000) 2 . . .
0 2000 400(3 6000 S 10 20 30 40 0 2000 4006 6000 g 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
* MAMAO42* 1* * MAMAO82 * 1*
Input voltage to driver: AC200V . . - Input voltage to driver: AC200V N . -
= Continuous torque vs. = Continuous torque vs.
torque™ 4.0 ] = ambient temp. torque™ 8.0 J = ambient temp.
IN-m] (3.82) g 100 IN-m] (7.16) $ 100
g =3
L )
2.0 {Peak running range E 501 4.0 { Peak running range E 50
[ [
3 ]
(076) ontinuous running rang/e/ Z (143) ontinuous running rang;/ Z
T ~5000) 2 T T v T ~5000) 2 v v v
0 2000 4000 6000 2 0 10 20 30 40 0 2000 4000 6000 © o 10 20 30 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact
us when you use these values for your
machine design.”

* Ratio to the rated torque at ambient
temperature of 40°C is 100% in case

) . ; lowered as well.
of without oil seal, without brake.

* When you lower the torque™
torque limit setup (Pr5E
and 5F), running range
at high speed might be

Running range (Torque limit setup : 300%)
Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

LContinuous running range

speed
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Motor Characteristics (S-T Characteristics)

MSMD series (50w to 100wW)0

]

without oil seal

with oil seal

* MSMD5AZ * 1* [0

Input voltage to driver: AC100V/200V~
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.”

ambient temp.

torque”™ .
[N-m] % with brake
05 | 3100 X
(0.48) s %

Peak running range’ E
0.25 - T 501
(0.16) ;

Qontinuous running rang( g

0 1000 2000 3000 4000 5000 & O 10 20 30 40
speed [r/min] ambient temp. [°C]

* MSMD5AZ * 1* [0

Input voltage to driver: AC100V/200V™
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.”

~ ambient temp.
torque’ =
[N-m] * without brake
05 | 3 100 with brake
(048) 2 1 S
Peak running range’| B 60F——————J————-= =
0.254 - T 509
0.16 5
(016) Céntinuous running reﬂge/ g
0 10b0 2600 3000 4dOO 5000 § 0 1b 20 3‘0 40
speed [r/min] ambient temp. [°C]

e MSMDO11 * 1* [J
Input voltage to driver: AC100V~

torque”

[N'm]

1.0
(0.95) S~

0 Peak running range N
(0.32)

ntinuous running @g«./
0 10b0 2d00 3000 4600 50b0

speed [r/min]

(Dotted line represents torque at 10% less voltage.)

ratio vs. rated torque [%]”

N
©o

o

* Continuous torque vs.”
ambient temp.

with brake
0 14
5
04
0 1b 2b 30 40

ambient temp. [°C]

e MSMDO11 * 1*[J
Input voltage to driver: AC100V~
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.”
ambient temp.

torque” s
[N('?Im] = without brake
[}
1.0 5 100 with brake
(0.95) S~ 2 75
Peak running range| T~s B Ottt TT T
0.5 - T 509
(0.32) )
ntinuous running @g( ;
0 10b0 2600 3000 4dOO 50‘00 s 0 1‘0 20 3‘0 40
speed [r/min] ambient temp. [°C]

* MSMDO12* 1* 0
Input voltage to driver: AC200V

* Continuous torque vs.”
ambient temp.

speed [r/min]

torque” L
N- IS )
el o with brake
1.0 4 5 100 14
(0.95) 5 %
Peak running range| 3
0.5 - 2 50
(0.32) =
ntinuous running range/ 4
v f v 2 v v
0 1000 2000 3000 4000 5000 [ 0 10 20 30 40

ambient temp. [°C]

* MSMDO12* 1* [0
Input voltage to driver: AC200V

* Continuous torque vs.”
ambient temp.

torque™ .
[N-m] X without brake
[
1.0 gz 100 with brake
(0.95) 5 75 <
Peak running range’| o MOF======97==="7 =
0.54 - < 509
0.32 =
03 Odntmuousrunningrange/ 4
f f £ i) T T
0 1000 2000 3000 4000 5000 K] 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.”
* Ratio to the rated torque at ambient temperature of 40°C is 100% in case of without oil seal, without brake.

* When you lower the torque limit setup (Pr5E and 5F), ~
running range at high speed might be lowered as well.

torque Running range (Torque limit setup : 300%)

Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

Continuous running raye

speed
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[Supplement]

MSMD series (200w to 750W)

without oil seal

With oil seal

e MSMDO0O21* 1* [

Input voltage to driver: AC100V~
(Dotted line represents torque at 10% less voltage.)

torque”
[N-m] .
2
2.0 ES
(1.91) 8
1 OAPeak running range’| E
(0.64) g
Géntinuous running rany 2
f f f t o
0 1000 2000 3000 4000 5000 "5

speed [r/min]

*

Continuous torque vs.”
ambient temp.

100

501

0 10 20 30 40
ambient temp. [°C]

e MSMDO021 * 1* [J
Input voltage to driver: AC100V~
(Dotted line represents torque at 10% less voltage.)

torque” * Continuous torque vs.”

[N-m] - ambient temp. without brake

20 % 100 with brake

g 80 ==

(181 . ) e —

1‘OAPeak running range’ L 50
(0.64) g

C6ntinuous running ran [4
f f f T o T T
0 1000 2000 3000 4000 5000 "5 0 10 20 30 40

speed [r/min] ambient temp. [°C]

e MSMD022 * 1* [J
Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

torque”™
[N-m]

2.0
(191)

Peak running range N

1.0
0.64
(064) Cantinuous rinning’ raye/

0 1600 20b0 3000 40b0 50b0
speed [r/min]

ratio vs. rated torque [%]”

* Continuous torque vs.”
ambient temp.

100

501

0 10 20 30 40

ambient temp. [°C]

* MSMDO022* 1* [

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

torque” . * Continuous torque vs.”

[N-m] g ambient temp.  without brake
2.04 S 100 with brake
(1.91) S 80 =

1 0| Peak running range’ * 3 [C3 s
(0.64) : e
Continuous running range/ g
0 1000 2000 3000 4000 5000 2 O 10 20 30 40

speed [r/min] ambient temp. [°C]

* MSMDO041* 1* [
Input voltage to driver: AC100V~
(Dotted line represents torque at 10% less voltage.)

torque”

.
[N-m] &
o

4.04 g
(38) - 5
. g S o

201 Peak running range N %
1.3 RS 5

(13) ntinuous running rar/ > ¢
¢ / ¢ ‘ 4 2

0 1000 2000 3000 4000 5000 o

speed [r/min]

* Continuous torque vs.”
ambient temp.

100
90

501

0 10 20 30 40

ambient temp. [°C]

*MSMDO041 * 1* [

Input voltage to driver: AC100V~
(Dotted line represents torque at 10% less voltage.)

. * Continuous torque vs.”
torque

503 ambient temp.
[N-m] §
é_[B))A g 100
) N o 75
2.0 Peak running range’ ‘\\\ g 504
(3 ntinuous running rar/ N _g
0 1000 2000 3000 4000 5000 & 0 10 20 30 40

speed [r/min] ambient temp. [*C]

e MSMDO042* 1* [

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

torque” .
[N-m] g
4.04 é.).
(38) N 8

. - N °

20 Peak running range’ N %

(1.3) 7 - 3
ntinuous running raﬁa/ S [4

f £ v + o

0 1000 2000 3000 4000 5000 ©

speed [r/min]

* Continuous torque vs.”
ambient temp.

100
90

50

T T

0 10 20 30 40

ambient temp. [°C]

e MSMDO042 * 1* [J
Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

torque”

* Continuous torque vs.”
[N-m]

ambient temp.

4.04

(3.8) N

20 Peak runnjng range” AN

1.3 S

(3 ntinuousrunningraﬁa/ S,

0 1000 2000 3000 4000 5000
speed [r/min]

o
S

o~
S a

T T

0 10 20 30 40
ambient temp. [°C]

ratio vs. rated torque [%]”

* MSMDO082 * 1* [J
Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

torque™ .
[N-m] 5
]
o0 :
Q) Peak running range "\ g
by N 9
ég 1 N s
4 ntinuous running raﬁa/ 4
f f ¢ T o
0 1000 2000 3000 4000 5000 ®

speed [r/min]

* Continuous torque vs.”
ambient temp.

100

501

0 10 20 30 40

ambient temp. [°C]

* MSMDO082 * 1* [1

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

tc;\;que = * Continuous torque vs.”
[N-m] & ambient temp.
3

8.0 § 100
71 . AN 2

Peak running range N >
4.04 N £ 50
@4) ntinuous running ra@/ @

f f ¢ T o T T T
0 1000 2000 3000 4000 5000 ® 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
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Motor Characteristics (S-T Characteristics)

MSMA series (1.0kw to 5.0kw)

With oil seal

* MSMA102* 1* [0

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

speed [r/min]

torque™
[N-m] S
)
10 2 100
(95) 5
Peak runni 1 3
|Peak running range % 501
(3.18) .
SntinloLs running rands g
0 1000 2000 3000 4000 5000 &

* Continuous torque vs.”
ambient temp.

0 10 20 30 40

ambient temp. [°C]

* MSMA152* 1* [0

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

0 10 20 30 40

torque . *Continuous torque vs.” mg:(c;m
[N-m] IS ambient temp. with™
g brake
154 g 100 <~
(14.3) 2 85
Peak running range”| N E
7.5 - N T 50
@17 : @
ontinuous running ran}{e/ 2 E
! ! (3500) " ' ® y y
0 1000 2000 3000 4000 5000

speed [r/min] ambient temp. [°C]

* MSMA202* 1* [
Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

torque”
[N'm]

204
(19.1)
10 Peak runn~ing range’|
(6.36)

ontinuous running rang/

ratio vs. rated torque [%)]

0 1000 2000 3000 4000 5000

speed [r/min]

* Continuous torque vs.” mg:(%m
ambient temp.
with™
brake

0 10 20 30 40

ambient temp. [°C]

* MSMA302* 1* [
Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

. * Continuous torque vs.” without™
torque S ambient temp. brake
[N-m] o with”
=l
30 g 100 _ brake
6 3 8
Peak running range™| ™\, 2
151 - 2 509
9.54 AN 4
(6:54) £ontinuous running ran@' N Z
. . . 1 ® - v
0 1000 2000 3000 4000 5000 = 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MSMA402* 1* [0

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

speed [r/min]

X . without™
* Continuous torque vs. brake
ambient temp. .
with
brake

torque” —
[N-m] B
E
40 2100
(37.9) < g gg
. SAN o}
20 Peak running range \\\ g 50
(12.6) : : . [
ontinuous running rang/ N E
0 1000 2000 3000 4000 5000 2 0

10 20 30 40

ambient temp. [°C]

* MSMAS502* 1* [0

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

torque” — * Continuous torque vs.”
[N-m] 2 ambient temp.
]
501 £ 100
(476) N 2 %
Peak running range”| “: 2
25+ ! S 501
(15.8) 7 - o N 4
Cnfinuous running range . °
0 1000 2000 3000 4000 5000 ! y

0 10 20 30 40

speed [r/min] ambient temp. [°C]

MDMA series (1.0kwW to 2.0kW)

With oil seal

* MDMA102 * 1* 0

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.”
ambient temp.

torque” =
[N'm] =
]

151 3 100
(14.4) N S
10 1 Peak running range| [, 3

) T 50
5 S %
(4.8) | @ontinuous running ran z
" 2200) _ ®

0 1000 2005 3000 £ o0

speed [r/min]

T T T T

10 20 30 40

ambient temp. [°C]

* MDMA152 * 1* [

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

torque” * Continuous torque vs.”
[N-m] 9 ambient temp.
215 ]
5oy N g 100
N L
Peak running range AN 3
104" N T 501
(7.15) \ @
ntinuous running ran >
o ! 2 . : . :
0 1000 2000 3000 e 0 10 20 30 40
speed [r/min] ambient temp. [°C]

* MDMA202* 1*0
Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.”
ambient temp.

torque”

[N-m] D\Z
E]

30 Z 100
(28.5) N L
Peak running range’ N 3

154~ AN © 504
(9.54) X g
Lontinuous running ran g
T (2200) =

0 1000 2000 3000 e 0

speed [r/min]

T T T T

10 20 30 40
ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
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[Supplement]

MDMA series (3.0kwW to 5.0kW)

With oil seal
* MDMA302* 1*0 * MDMA402* 1* 0
Input voltage to driver: AC200V~ Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.) (Dotted line represents torque at 10% less voltage.)
. torque” * Continuous torque vs.” without™
torque * Continuous torque vs.” [N-m] —_ ambient temp. brake
[N-m] 9 ambient temp. S with
) (66.4) 3 brake
501 2 100 509 ~ S 100 ~<
g J 5 K
(429) N 2 Peak running rangef™. b ?8 777777 - =>4
251 f’eak running range \\ % 504 25" \\ g 504
14.3 AN = . ;
(143) Lontinuous running ran 4 (188) ntinuous running ran; ¢ !
: ! o : " " : " ! 2 : —
0 1000 2000 3000 ® 0 10 20 30 40 0 1000 2000 3000 ot 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
* MDMAS502* 1* [
Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)
- without™
t[ol\lﬁr:]e = * Continuous torque vs.”  brake
= ambient temp.
()
(71.4) 2
70 < A §
Peak running range{ 3
351" ©
238 S ;
@8 Continuous running ran; N g
0 1000 2000 3000 g
speed [r/min] ambient temp. [°C]
MFMA series (400w to 4.5kw)
With oil seal

* MFMAO42 * 1* [
Input voltage to driver: AC200V~

torque™
[N'm]
(53)
51 N
\
Peak running range] \\
2.5
(1.9) ! . \
Lontinuous running rangg”| \
0 1000 2000 3000

speed [r/min]

ratio vs. rated torque [%]

(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.”
ambient temp.

100

50 1

0 10 20 30 40
ambient temp. [°C]

* MFMA152* 1* [
Input voltage to driver: AC200V~

(Dotted line represents torque at 10% less voltage.)

torque™
[N-m]
(215)
20 AN
Peak running range N
104"
(7.15) N
[ Gontinuous running ramy ~
0 1000 2000 3000

speed [r/min]

* Continuous torque vs.”
ambient temp.

o
o

o
o

0 10 20 30 40
ambient temp. [°C]

ratio vs. rated torque [%]

* MEMA252 * 1* [
Input voltage to driver: AC200V~

torque™
[N-m]
(304)
30+ N
Peak running range \\\
151
(118)
/Continuous running range>”
0 1000 2000 3000

speed [r/min]

ratio vs. rated torque [%]

(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.”
ambient temp.

100

501

0 10 20 30 40
ambient temp. [°C]

* MFMA452 * 1* [0
Input voltage to driver: AC200V~

(Dotted line represents torque at 10% less voltage.)

torque”
[N-m]
Bagl—
50

\
N

Peak running range| s,

@15

Continuous running ran{

0 1000 2000 3000

speed [r/min]

* Continuous torque vs.”
ambient temp.

o
o

a
o

0 10 20 30 40
ambient temp. [°C]

ratio vs. rated torque [%]

* These are subject to change. Contact us when you use these values for your machine design.

torque

Continuous running rave

* When you lower the torque limit setup (Pr5E and 5F), ~
running range at high speed might be lowered as well.

Running range (Torque limit setup : 300%)

Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

speed
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Motor Characteristics (S-T Characteristics)

MHMA series (500W to 5.0kW)

With oil seal

* MHMAO52 * 1*
Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

torque™ (6.0) N &
[N-m] 5.04 3
Peak running range™ g

\ ;

2.51 N o]

©

(238) /Qinuous running range/ ;

B3

0 1000 2000 3000 '%

speed [r/min]

* Continuous torque vs.”
ambient temp.

100

50 1

T T T T

0 10 20 30 40
ambient temp. [°C]

* MHMA102 * 1* [

Input voltage to driver: AC200V~

Dotted line represents torque at 10% less voltage. . .
( P a ? ge:) * Continuous torque vs.

S ambient temp.
torque™  _ | Py
[N-m] (15) S g 100
101 Peak running range > _‘g
) AN 2 501
51 A [
(4.8) [ Gontinuous running ran( ¢
y 2200 o y - .
0 1000 2060 ) 3000 ® 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHMA152* 1* [

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

speed [r/min]

* Continuous torque vs.”

torque”™ = ambient temp.
[N-m] (21.5) =
201 AN o 100
N\ 3
N g
Peak running range” N S
101~ 3 501
(7.15) ©
Continuous running ranf ;
T T > T T T T
0 1000 2000 3000 2 0 10 20 30 40
o

ambient temp. [°C]

* MHMA202* 1*0

Input voltage to driver: AC200V~

H 0,
(Dotted line represents torque at 10% less voltage.) * Continuous torque vs.”

ambient temp.

torque™ g
[N'm] 304 g 100
(28.5) N g
Peak running range”| | "\, 8
157~ g 501
(9.54) 8
Lontinuous running rang I
T (2200 > v y v v
0 1000 2000 3000 2 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHMA302* 1* 0

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

speed [r/min]

* Continuous torque vs.”

torque™ 9 ambient temp.
[N-m] 50 g 100
(429) S g
N 5
251 f’eakrunningrange' \\\ % 504
(14.3) 7 - N ®
ntinuous running range, . 5
T T > T T T T
0 1000 2000 3000 2 0 10 20 30 40
©

ambient temp. [°C]

* MHMA402* 1* 0

Input voltage to driver: AC200V~

(Dotted line represents torque at 10% less voltage.) * Continuous torque vs.”

t[or\:‘?;ﬁ%l“) % ambient temp.
50 1 B\ ES 100
Peak running range™ \\ § 85
251 2 504
(188) | Gontinuous runring range”] \ g
>
0 1000 2000 3000 £ 0 10 20 30 40

speed [r/min] ambient temp. [°’C]

* MHMA502 * 1* [

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

torque™ <
IN'm] (714) =
701 D g1
S g
Peak running range”| "\, S
351 g
(23.8)[ 7~ 7 D o
ntinuous running ran @
£ >
0 1000 2000 3000 %

speed [r/min]

* Continuous torque vs.”

ambient temp.
00
85
50 1
0 10 20 30 40

ambient temp. [°C]

* When you lower the torque limit setup (Pr5E and 5F), ~
running range at high speed might be lowered as well.

torque ™ Running range (Torque limit setup : 300%)

Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

Continuous running range

speed

MGMA series (900W to 4.5kW)

With oil seal

* MGMA092* 1* [

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

speed [r/min]

* Continuous torque vs.”

torque™ g ambient temp.
(N'm] 20 S 100
(19.3) \ 5
Peak running range™\ o
101~ Y L2 501
(8.62) o
Lontinuous running rang g
o . . .
0 1000 2000 ® 0 10 20 30 40

ambient temp. [°C]

* MGMA202* 1* [

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

. I * Continuous torque vs.”
torque < ambient temp.
[N'm] 504 El 100
(44) - 5
25 Peak running range \ % 504
(19'1)ntm running ran ¢
ontinuous u g ral 8
° . - .
0 1000 2000 5 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MGMA302* 1* [

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)

speed [r/min]

* Continuous torque vs.”

torque” g ambient temp.
[N Am] 701 % 100
(63.7) N s
354 Peak running range™ | E’ 501
(28.4) T [
Continuous running range, g
o g v v
0 1000 2000 "5 0 10 20 30 40

ambient temp. [°C]

* MGMA452* 1* [

Input voltage to driver: AC200V~
(Dotted line represents torque at 10% less voltage.)
* Continuous torque vs.”

torque” (107) & ambient temp.

[}

[N-m] 1001 \ @ 100
Peak running range®\ =]
- \ h

501 \ 2 509
(42.9) o
Continuous rfinning range, Q

1 ° v v v
0 1000 2000 ® 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design. ) ]
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Motor with Gear Reducer

[Supplement]

Model No. of Motor with Gear Reduce

(Model Designation |

Rotary encoder specifications

M S

M DO 11

7

Symbol Type
MSMD Low inertia
Motor rated output
Symbol| Output | Voltage =
01~ | 100w~ | specifications
027 | 200W™ | [Symbol| Specifications
04~ | 400W~ 17 100V~
08 | 750W 2 200V

Reduction ratio

Symbol Re?gt(i:(tjlon ]
1N~ 1/57
2N~ 1/9”
3N~ 1157
4N 1/25

Motor structure

Symbol Specifications syl Holding brake | Shaft
Format Pulse count| Resolution | Wire count Without| With |Key way

P~ Incremental” 2500P/r" 10,000” 5-wire” 3" [ J o

S |Absolute/Incremental common 17bit 131,072 7-wire 4 [ ] o

Combination of Driver and Motor with Gear Reducer

This driver is designed to be used in the combination with the specified motor model.
Check the series name, rated output and voltage specifications and the encoder specifications of the applicable motor.

(Incremental Specifications, 2500P/r |

<Remark>

Do not use the driver and the motor with gear reducer in other combinations than the one in the following table.

* Incremental specifications, 2500P/r

Applicable motor with gear reducer

Applicable driver

Power cf*uatt;gt Reduction ratio | Reduction ratio | Reduction ratio | Reduction ratio Mode! No. Frame
supply | of motor of 1/5 of 1/9 of 1/15 of 1/25 of driver of driver

) 100w |[MSMDO11P * 1N [MSMDO11P *2N |MSMDO011P *3N |[MSMDO11P *4N | MADDT1107 A-frame
Smglzgsase, 200W [MSMDO021P * 1N [MSMDO021P * 2N |MSMDO021P * 3N |MSMDO021P *3N | MBDDT2110 B-frame
400W |MSMDO041P * 1N [MSMDO041P *2N [MSMDO041P * 3N |[MSMDO041P *4N | MCDDT3120 | C-frame

100W |MSMDO12P * 1N |MSMDO012P * 2N |MSMDO012P * 3N |MSMDO012P *4N | MADDT1205 Aframe

Single phase,| 200W |MSMDO022P * 1N |MSMDO022P * 2N |MSMDO022P * 3N |MSMDO022P * 3N | MADDT1207

200V 400W |MSMDO042P * 1N |MSMDO042P * 2N |MSMDO042P * 3N | MSMDO042P *4N | MBDDT2210 B-frame
750W |MSMDO082P * 1N |MSMDO082P * 2N | MSMDO082P * 3N |MSMDO082P *4N | MCDDT3520 | C-frame

3-phase, 200V| 750W |MSMDO082P * 1N |MSMDO082P * 2N | MSMDO082P * 3N |MSMDO082P * 4N | MCDDT3520 | C-frame

* Absolute/Incremental specifications, 17bit

- Applicable motor with gear reducer Applicable driver
Power (f*ué}tggt Reduction ratio | Reduction ratio | Reduction ratio | Reduction ratio Mode! No. Frame
supply | of motor of 1/5 of 1/9 of 1/15 of 1/25 of driver of driver

) 100W |MSMDO11S * 1N |MSMDO011S *2N |MSMDO011S * 3N |MSMDO011S *4N | MADDT1107 A-frame

Single phase, 200w |MSMDO021S * 1N |MSMDO021S *2N |MSMDO021S * 3N [MSMDO021S *3N | MBDDT2110 B-frame

100V 400W |MSMDO041S * 1N |MSMD041S *2N |MSMD041S * 3N |MSMD041S *4N | MCDDT3120 | C-frame
100w |MSMDO012S * 1N [MSMDO012S * 2N [MSMDO012S * 3N |[MSMDO012S *4N | MADDT1205

Single phase,| 200W |MSMDO022S * 1N |MSMDO022S * 2N |MSMDO022S * 3N |MSMDO022S * 3N | MADDT1207 Acframe

200V 400W |MSMDO042S * 1IN |MSMDO042S * 2N |MSMDO042S * 3N |MSMDO042S *4N | MBDDT2210 B-frame
750W |MSMDO082S * 1N |MSMDO082S * 2N |MSMDO082S * 3N |MSMDO082S *4N | MCDDT3520 | C-frame
3-phase, 200V| 750W |MSMDO082S * 1N |MSMDO082S * 2N |MSMDO082S * 3N |MSMDO082S * 4N | MCDDT3520 | C-frame

<Note>

« "*" of the model No. re
Phone: 800.894.0412
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Dimensions/Motor with Gear Reducer

(Motor with Gear Reducer |

e — LL (LG) LR
LT LM LQ
|0 |81
=N Motor LJ LF|
o N lead wire LH
Rotary encoder lead wire ‘ Mo
=
— 7
2| It — T T ) T
O o 1
il £3aE
T %S&_sl
-l 7
(unit : mm)
Model o |Feducton | LL | LM | LT |KBL|LF|LR|LQ[LB| S |LP|LH| J |(LG)|LE|(G)
MSMDO1 * P31N 1/5
191.5 20(50|12 | 45|10 | 14 |67.5
MSMDO1 * P32N 1/9 6 | 32
100W 92 | 68 | 24 |408 25
MSMDO1 * P33N 1115 | 202 78
MSMDO1 * P34N 1125 | 234 5030|7019 |62 |17 |22 92
MSMDO02 * P31N 1/5 | 183.5 3220|5012 45|10 |14 | 725
MSMDO02 * P32N 19 | 2185 6.5 89.5| 3
o 200W 79 | 56.5 22.5
< | MSMDO2 * P33N 1/15
© 229 100
S | MSMDO2 * P34N 1/25
= 225 50 (30|70 19|62 |17 |22
2| MSMDO04 * P31N 1/5
= [ MSMDO04 * P32N 79 | 28 89.5
2 400W 985 | 76 42 34
MSMDO04 * P33N 1/15 | 248.5 100
MSMDO04 * P34N 1125 | 263.5 61|40 |90 |24 |75 (18|28 |104 | 5
MSMDO082P31N 1/5 | 255.5 5030|7019 |62 |17 |22 |935] 3
MSMD082P32N 119 | 2705 8 97.5
750W 112 | 86.5 | 25.5 | 52.2
MSMD082P33N 1115 61|40 |90 |24 |75 |18 |28 5
283 110
Q| |MSMD082P34N 125
@ |MSMDO1 * P41N 1/5
= 221.5 67.5
MSMDO1 * P42N 1/9 6 3220|5012 |45| 10|14
100W 122 | 98 | 24 |40.8 25
MSMDO1 * P43N 115 | 232 78
MSMDO1 * P44N 1125 | 264 5030|7019 |62 |17 |22 92
MSMDO02 * P41N 115 | 220 3220|5012 |45 |10 |14 [725
MSMDO2 * P42N 19 | 255 6.5 89.5| 3
200W 115.5| 93 22.5
o | MSMDO2 * P43N 1115
< 265.5 100
S | MSMDO02 * P44N 125
o 22.5 50 (30|70 19|62 |17 |22
< | MSMDO04 * P41N 1/5
S [MSMDO04 * P42N TR 895
400W 135 |112.5 42 34
MSMDO04 * P43N 1115 | 285 100
MSMDO04 * P44N 1/25 | 300 6140|9024 |75 (18|28 | 104 | 5
MSMDO082P41N 115 | 292.5 5030|7019 |62 |17 |22 |935] 3
MSMDO082P42N 1/9 | 307.5 8 97.5
750W 149 |123.5|255 |52.2
MSMDO082P43N LAEH 61|40 |90 |24 751828 | |5
MSMD082P44N 125

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net
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[Supplement]

AN
D
ol *Iiu
gLC
4-LZ Depth L
9{4 }1\
\)Zi >
(unit : mm)
LC LA | Lz | LD | Kewpaygimepsions T LN [Mass (kg)| Moment of inertia (x 10-4kg-m2)
0.0910
1.02
52 60 | M5 | 12 4x4x16 25 - 0.0853
1.17 0.0860
78 90 | M6 | 20 6x6x22 35 2.17 0.0885
52 60 | M5 | 12 4x4x16 25 1.54 0.258
0.408
% 2.52 0.440
s 78 90 | M6 6x6x22 35 | 43 0-428
E xox ' 0.623
= 29 0.528
= 20 33 0.560
98 115 | M8 8x7x30 4 s 0.560
78 90 | M6 6 x6x22 35 ' 1.583
53 57 1.520
98 115 | M8 8x7x30 4 61 1.570
A )
= 1.520
&) 0.0940
= 1.23
52 60 | M5 | 12 4x4x16 2.5 2 0.0883
1.38 0.0890
78 90 | M6 | 20 6x6x22 35 2.38 0.0915
52 60 | M5 | 12 4x4x16 2.5 2.02 0.278
0.428
° 3.00 0.460
X
g 78 90 | M6 6 X6 x22 35 | 43 0.448
o] .
= xoX 0.643
= 34
= 20 0.548
3.8 0.580
98 115 | M8 8x7x30 4 4.9 0.580 "
78 90 | M6 6X6Xx22 35 5.2 1.683 S
53 |65 1.620 E
98 115 | M8 8x7x30 4 1.670 3
6.9 @
1.620 =l

Mo L g £ AT 3 R BB A 7 3 e A R e S8R R SRS Bt SO eSSk tion. net
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Permissible Load at Output Shaft

Radial load (P) direction Thrust load (A and B) direction
LR
] A
B B T GH T —{GHM—{—T
] B
LR/2
P
Unit : N (1kgf=9.8N)
Permissible load at shaft
Mot tput | Mot tput
otor outpu otor outpu Radial thrust Thrust'load.AE]
and B-direction
. 1/5~ 490 245~
- 1/9” 588~ 294~
100W — — —
- 1/15 784 392
~ 1/25” 1670~ 833
. 1/5~ 490 245~
- 1/9” 1180~ 588~
200W — - -
- 1/15 1470 735
~ 1/25” 1670~ 833"
. 1/5~ 980~ 4907
- 1/9” 1180~ 588~
400W — — —
- 1/15 1470 735
~ 1/25” 2060 1030~
. 1/5~ 980~ 4907
1/9” 14707 7357
750W - - "
1/15 1760 882
1/25” 2650 1320

[Remarks on installation)

(1) Do not hit the output shaft of the gear reducer when attaching a pulley or sprocket to it. Or it may cause

an abnormal noise.

(2) Apply the load of the pulley or the sprocket to as close to the base of the output shaft as possible.

(3) Check the mounting accuracy and strength of the stiff joint, when you use it.

(4) The encoder is built in to the motor. If an excessive impact is applied to the motor while assembling it to
the machine, the encoder might be damaged. Pay an extra attention at assembly.
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Characteristics of Motor with Gear Reducer

[Supplement]

100V

speed [r/min]

speed [r/min]

Reduction
Supply ratio
voltage Motor 1/5 1/9 1/15 1/25
to driver output
MSMDO11 ** 1N MSMDO011 * * 2N MSMDO011 ** 3N MSMDO011 * * 4N
torque 4 o torque g o torque g o torque 59 o
IN'm] 3.72) [N-m] 68 [N-m] [N-m] (1:0) <.
Peak running \\ oeak run ir\1\\‘ 4 Peak runnin, \*\
100W 20 range Y 4.0 range| 9 8.0 4 10.0 range
(1.18) (2.25 372 (6.72)
‘Continuous, “Continuous: “Continuous. ‘Continuous
running ranggl running range runnlng ran'ge
0 500 600 1000 0 333400 555 0 200 333 0 100 120 200

speed [r/min]

speed [r/min]

200w

MSMDO021 * * 1IN

8.04
1orque( 80
[N-m] N
\
Peak running| ‘.
\
range
40 9 N\
\
\
(2.65)
ipmg 1one
unning r.
D75
0 500 600 1000

speed [r/min]

MSMDO021 * * 2N

torque 469
[N-m]

(11.3)

8.0 N
Peak runnjngs
range \

3.72)

,Continuous’
running range
o

0 333 400 555
speed [r/min]

MSMDO021 * * 3N

torque 20,0
[N-m] (18.8)

Peak running

1009 range

(6.27)
" Continuous
running range

0 200 333
speed [r/min]

MSMDO021 * * 4N
‘[T\Tl;]%o.o
(33.3)

Peak runnin, \

200 range N

(11.1) N
“Continuous:
running range

0 100 120 200
speed [r/min]

400W

MSMDO041 * * 1IN

torque

N-m] 20.0

(16.2

Peak running|
range N

‘Continuous,
running range

0 500 600 1000
speed [r/min]

MSMDO041 * * 2N

torque 40.0
N-m]

(285)

\
20.0 {Peak runniq
rangg

(951)

Continuous,
running range

0 333 400 555
speed [r/min]

MSMDO041 * * 3N
torque g o
[N-m]

(47.5)

N
Peak running
range \

‘Continuous;
running range;

0 200 333
speed [r/min]

MSMDO041 * * 4N

torqueao_0
[N-m](79.2)
‘\
1
Peak running
40.0 range \
\
\
(26.4) N
“Continyous’
running range
Y.
0 100 120 200

speed [r/min]

100W

MSMDO012 * * 1N

torque 4 o
[N-m]3.7
Peak running
204 range
(1.18
”Continuous|
running range
A
0 500 600 1000

speed [r/min|

MSMDO012 * * 2N

torque g |

(6.86)

Peak runmi
40 range|

=1
@

(2

“Continuous.
running r?nge

0 333400 555
speed [r/min]

MSMDO012 * * 3N

torque 159
IN'm]

(11.4)

Peak running
80 range
(3.72
“Continuous.
junning range,
0 200 333

speed [r/min]

MSMDO012 * * 4N

torque 59 o
[N-m] (18.0)
Peak running
100 range
(6.27)
“Continuous'
running range
¥
0 100 120 200

speed [r/min]

200V

200w

MSMDO022 * * 1N

torqueg o4
[N-m] 50 N
Peak running A
range
40
(2.65)
Continuous|
running range

0 500 600 1000

speed [r/min]

MSMDO022 * * 2N

torque 16.0
[N-m]

(11.3)

R
N
8.0 1 Peak running

range|

(372

Continuous,
running range’

0 333 400 555
speed [r/min]

MSMDO022 * * 3N

torque 20.0
[N-m](18.8)

Peak running

10.0 range

(6.27)

”Continuous
running ra}r}ge

0 200 333
speed [r/min]

MSMDO022 * * 4N

torque,g o
(33.3)
\
N
N
Peak running N
200 range
(11.1)
“Continuous.
running range
0 100 120 200

speed [r/min]

MSMDO042 * * 1N

MSMDO042 * * 2N

MSMDO042 * * 3N

MSMDO042 * * 4N

speed [r/min]

speed [r/min]

torqueyg o torqueyg torque go o torque gg
[N'm] [N-m] [N-m] IN-m] (79.2)
(16.2) (15.8)
. (28 N N Peak running
400W Peak running N Peak runnifg * range
10.0 range 20.04{Peak runni 30.0 range \ 40.0
ran
(5.39) 9 @7.5) \ (26.4)
7 Continuous| ©81 Pt /Continuouis Continuous
running rangre fing tange runmn/g r%r}ge running ra/nlge
0 500 600 1000 0 333 400 555 0 200 333 0 100 120 200
speed [r/min] speed [r/min] speed [r/min] speed [r/min]
MSMDO082 * * 1N MSMDO082 * * 2N MSMDO082 * * 3N MSMDO082 * * 4N
torque 49 o torque gg o torque 1599 torque 440 o
[N-m] [N-m] [N-m] [N-m](152.0)
(32.1 \
\ (91.2) \
N (54.7 . \ ) N
. \ N Peak running
Peak runnin \ \ [N \
750W 2004 range o N\ 40.0Peak run in‘é\ 60,0 P83k running 1\ 80.0 range Y
rangel range
(10.7) (18.2 (30.4) (80.7)
Continyous  &ontihions “Continuous’ “Continyous
running rang fUnning range funning range running range
Vi rrrp 22
0 500600 900 0 333 400 500 0 200 300 0 100 120 180

speed [r/min]

speed [r/min]

Dotted line represents the torque at 10% less supply voltage.

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net

353

juswa|ddng




Block Diagram of Driver
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Supplement

[Supplement]
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Block Diagram by Control Mode

Position Control Mode

* when Pr02 (Setup of control mode) is @
when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is

and 1st control mode
and 1st control mode

Puise” | Input setup FIR smoothing | Velocity feed”
Input ~ -] — forward
PULS" seﬁecﬁon Damping control
Average ~ Ist” Gain
SIGN  |Reversal travel t\mes frequency
Filter p
Mode ‘ 1st filter Torque command monitor
2nd "~
frequency
2nd filter Position control + Velocity control Notch filter Torque filter
Division/ Primary delay 7| 1st” Ist” st time ™
Multiplication smoothing + * + proportion frequency constant
st Bl 1t [prio] gonstant _
numerator = Tst width constlant
2nd - Selection 2nd ond” ond - it
proportion frequency stiimi
Multiplier] 20 etion 2nd width 2nd limit
Denommawr Y Positional giteviation - Inertia ratio 2nd depth
monitor
Command speed Speed detection [ Adaptation
monitor filter
ot
2nd
A

— = Actual speed monitor

Speed detection

Division . A
Serial communicatiol
Numerator | P

Feedback pulses
OA/OB/OZ Denominator | P

Selection

Encoder reception|_
processing

Velocity Control Mode

» when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is

and 2nd control mode
and 1st control mode

Command speed monitor Torque command

Analog ~ Velocity control Notch filter Torque filter
velocit Input setup Command ~ Acceleration/™ + 1st” _
command . selection Deceleration limit proportion 1st frequency |P 1st time const.
SPR Gain 3 1st” . '
Reversal Selection -Pr05 Acceleration -8 - iznr:zqraﬁon 1st width -p E 2nd time const.[ P
Offset Deceleration proportion 2nd frequency 1st limit
. . 2nd ” : i
i i 2nd width 2nd limit
Filter Sigmoid integration
Inertia ratio 2nd depth
Internal velocity setup Velocity Adaptation
detection filter
1st speed 5th speed
o
2nd speed 6th speed
2nd -F' B
3rd speed Tth speed ]
A
4th speed 8th speed ——_w Actual speed monitor
Velocity detection
Division Serial
Numerator communication”,
Feedback pulses L Encoder reception data
OA/OB/OZ Denominator |P ‘ process
Selection
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Torque Control Mode

* when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is

and 2nd control mode
and 2nd control mode

\

Absolute value(magnitude) [

Command speed monitor Torque command monitor

?nalog_' Input setup Multiplication Velocity control Notch filter Torque filter
orque -
command Gain ::?oponion Torque™_, | 1st frequency |P! | 15t time const.
SPR/” 1st™ limit )
TRQR Reversal integratiol 1st width 2nd time const
2nd” \ -
Offset i 2nd frequenc, 1st limit
Internal velocity limit g::jp?mon quency
Filter i i 2nd width 2nd limit
4th speed integratiol
Inertia ratio 2nd depth
Velocity ~
detectionfilter
1st
g
A
————w Monitor of actual speed
Speed detection
Division -
Serial
Numerator communication ~,
Feedback pulses Encoder reception™| _ data
OA/OB/OZ Denominatol processing
Selection

Full-closed Control Mode

» when Pr02 (Setup of control mode) is @

Ptlrjl§: Input setup FIR smoothing o | Velocity”
a Input - 7| feed forward
PULS™ |gelection Damping control
SIGN Average” Gain
Reversal travel times 1st frequency
Mode ._»_ 1st filter Filter Torque command monitor
2nd frequency
Position™ y N
' Velocity control Notch filter Torque filter
Pr2e
Division/Multiplication 1st delay 2nd filter control 1st” 1st” 1st time ~
15t numerato »| smoothing ;1Jrotp~omon . frequency constant i Motor
) in?egration 1st width ggﬁstt'g:ﬁ
2nd numerato Selection 2nd 2nd - e _
proportion frequency st limit
Multiplier r %?éjgrauon 2nd width 2nd limit
Denominator External scale correction Full closed ~ Inertia ratio 2nd depth
position deviation monitor
Numerator Speedrtlitetection ~ Adaptation
liter
Numerator multiplie 1st —
s
Denominator and coder
n
Command speed™ L . ]
monitor = Actual speed monitor
Position deviation™ -
monitor Speed detection
Serial
Division go;nmunication y
L ata
Encoder reception wn
Numerator processing o
Feedback pulses Denominator Serial © o
communication
OA/OB/OZ ) .| data h E
Selection <—‘ External scale reception External )
processing scale 3
Z-phase =
S5
~—+
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Specifications

L %"
Main circuit Single phase, 100 — 115V jgo//:" 50/60Hz
100V —
N i +10%"
Control circuit Single phase, 100 — 115V —15%" 50/60Hz
Aand” . +10%"
_ . | B-frame Single phase, 200 — 240V _1 50/} 50/60Hz
g § Cand” +10%"
[o] o . (]
a ; D-frame Single/3-phase, 200 — 240V _15%" 50/60Hz
g g
= E and ~ +10%"~
200V
SR 3-phase, 200 - 230V _, 5%- 50/60Hz
3 | Ato” _ +10%"
g D-frame Single phase, 200 — 240V —15%" 50/60Hz
©
£ | Eand” +10%"
= .
8 E— Single phase, 200 — 230V _15%" 50/60Hz
Temperature™ Operating : 0 to 55°C, Storage : —20 to +80°C”~
, Humidity™ Both operating and storage : 90%RH or less (free from condensation)”
Environment
Altitude™ 1000m or lower”
Vibration 5.88m/s2 or less, 10 to 60Hz (No continuous use at resonance frequency) ™

Control method

IGBT PWM Sinusoidal wave drive™

Encoder feedback

17-bit (131072 resolution) absolute/incremental encoder, ~
2500P/r (10000 resolution) incremental encoder ~

AT500 series by Mitutoyo (Resolution 0.05[um], max. speed 2[m/s])”

2 | External scale feedback
2 ST771 by Mitutoyo (Resolution 0.5[um], max. speed 2[m/s]) ~
é 10 inputs ~
g’_ Input (1) Servo-ON, (2) Control mode switching, (3) Gain switching/Torque limit switching, (4) Alarm clear ]
© | Control ~ Other inputs vary depending on the control mode. ~
§ signal 6 outputs
Output (1) Servo alarm, (2) Servo ready, (3) Release signal of external brake (4) Zero speed detection, ™
(5) Torque in-limit. Other outputs vary depending on the control mode. ~
Input 3 inputs (16Bit A/D : 1 input, 10Bit A/D : 2 inputs) ~
2 outputs (for monitoring) ~
Analog ~ (1) Velocity monitor (Monitoring of actual motor speed or command speed is enabled. Select the ™
signal Output content and scale with parameter.), (2) Torque monitor (Monitoring of torque command, ™
(approx.. 3V/rated torque)), deviation counter or full-closed deviation is enabled. ~
Select the content or scale with parameter.) ™
4 inputs ~
nput Select the exclusive input for line driver or photo-coupler input with parameter. ~
Pulse signal 4 outputs ~
Output Feed out the encoder pulse (A, B and Z-phase) or external scale pulse (EXA, EXB and ~
EXZ-phase) in line driver. Z-phase and EXZ-phase pulse is also fed out in open collector. ~
Communication RS232 1: 1 communication to a host with RS23 interface is enabled. ~
function RS485 1 : n communication up to 15 axes to a host with RS485 interface is enabled. ~
Front panel (1) 5 keys (MODE, SET, UP, DOWN, SHIFT), (2) LED (6-digit)”

Regeneration

A and B-frame : no built-in regenerative resistor (external resistor only) C to F-frame : ~
Built-in regenerative resistor (external resistor is also enabled.) ~

Dynamic brake

Setup of action sequence at Power-OFF, Servo-OFF, at protective function activation and ~
over-travel inhibit input is enabled.”

Control mode

Switching among the following 7 mode is enabled, (1) Position control, (2) Velocity control, ~
(3) Toque control, (4) Position/Velocity control, (5) Position/Torque control,”
(6) Velocity/Torque control and (7) Full-closed control.
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Function

Inputs of 1) Servo-ON, 2) Alarm clear, 3) Gain switching, 4) Control mode switching, ~
Control input 5) CW over-travel inhibition and 7) CCW over-travel inhibition are common, ~
and other inputs vary depending on the control mode.”
) (1) Deviation counter clear, (2) Command pulse inhibition, (3) Damping control switching, ~
Control input . o - T
(4) Gain switching or Torque limit switching
Control output Positioning complete (In-position)”

o Max. command pulse frequency | Exclusive interface for line driver : 2Mpps, Line driver : 500kpps, Open collector : 200kpps”

o

o, Input pulse signal format Support (1) RS422 line drive signal and (2) Open collector signal from controller. ~

g' Type of input pulse (1) CW/CCW pulse, (2) Pulse signal/rotational direction signal, (3) 90°C phase difference signal”

8 | pulse ~ | Electronic gear (Division/~ Process the command ~ (1 to 10000) x 2 @ 17) - Al

2» input | Multiplication of command pulse)| pulse frequency X 1 to 10000 as a position command Inpu

o

- Primary delay filter is adaptable to the command input”

Smoothing filter Selectable of (1) Position control for high stiffness machine and ~
(2) FIR type filter for position control for low stiffness machine.”
[Analeg” | Torque limit command input Individual torque limit for both CW and CCW direction is enabled. (3V/rated torque)”
) (1) Speed zero clamp, (2) Selection of internal velocity setup, ™
Control input . _ L e -
(3) Gain switching or Torque limit switching input
Control output (1) Speed arrival (at-speed)”

35 ) . Setup of scale and rotational direction of the motor against the command voltage is enabled with

£ | Analog 1 Velocity command input ) o . i

5 input parameter, with the permissible max. voltage input = A} 10V and 6V/rated speed (default setup).

; Torque limit command input Individual torque limit for both CW and CCW direction is enabled. (3V/rated torque)”

S Speed control range 1:5000”

L [ Internal velocity command 8-speed with parameter setup”

. Individual setup of acceleration and deceleration is enabled, with 0 to 10s/1000r/min. Sigmoid
Soft-start/down function . o -
acceleration/deceleration is also enabled.
Zero-speed clam 0-clamp of internal velocity command with speed zero clamp input is enabled.”
Control input (1) CW over-travel inhibition, (2) CCW over-travel inhibition, (3) Speed zero clamp™

5 | Control output (1) Speed arrival (at-speed)”

%‘ Setup of scale and CW/CCW torque generating direction of the motor against the command

3 Analog 1 Velocity command input voltage is enabled with parameter, with the permissible max. voltage input = A} 10V and

3 .

g input 3V/rated speed (default setup).”

= Speed limit input Speed limit input by analog voltage is enabled. Scale setup with parameter.”

Speed limit function Speed limit value with parameter or analog input is enabled. ~

Gl TR (1) CW over-travel inhibition, (2) CCW over-travel inhibition (3) Deviation counter clear, (4)
Command pulse input inhibition, (5) Electronic gear switching, (6) Damping control switching ~

Control output (1) Full-closed positioning complete (in-position)”

5 Max. command pulse frequency | 500kpps (photo-coupler input), 2Mpps (Exclusive input for line driver)”

€ ) Differential input. Selectable with parameter ((1) CCW/CW, (2) A and B-phase, (3) Command

8 Input pulse signal format o

o | Pulse ™ and direction

Q| .

g | input | Electronic gear (Division/” Process the command~ (1 to 10000) x 2 (0t 17) . di

=‘.’ Multiplication of command pulse)| pulse frequency X 1 to 10000 as a position command input

£ Smoothing filter Primary delay filter is adaptable to the command input.”

ﬁ‘{“)ﬁ'{’g Torque limit command input Individual torque limit for both CW and CCW direction is enabled. (3V/rated torque)”
Setup range of division/multiplication of *| Setting of ratio between encoder pulse (denominator) and external scale pulse (numerator) is
external scale enabled within a range of (1 to 10000) x 2 ©= 1)/ (1 to 10000).
Reali Corresponds to load inertia fluctuation, possible to automatically set up parameters related to
eal-time
s notch filter.”
Auto-gain - —— - —
tuning Normal mode Estimates load inertia and sets up an appropriate servo gain.
L . Automatically searches and sets up the value which makes the fastest settling time with
Fit-gain function
external command input.”
) ) Masking of the following input signal is enabled.”

< | Masking of unnecessary input o - i -

o (1) Over-travel inhibition, (2) Torque limit, (3) Command pulse inhibition, (4) Speed-zero clamp

E == - - =

£ | Division of encoder feedback pulse Set up of any value is enabled (encoder pulses count is the max.).

o]

O | protective[-Soft error Over-voltage, under-voltage, over-speed over-load, over-heat, over-current and encoder error etc.”
function | Hard error Excess position deviation, command pulse division error, EEPROM error etc.” n
Traceability of alarm data Traceable up to past 14 alarms including the present one.” .g
Damping control function Manual setup with parameter ~ _%

Manual 5push switches on frontpanelf MODE ] [ SET | (&) (v ] (4] =

Setup PANATERM® (Supporting OS : Windows95, Windows98, Windows ME, Windows2000, %

Setup support software -
Windows.NET and Windows XP)
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“ Hit & Stop” Homing and “ Press & Hold” Control

(Homing with Hit & Stop
You can set up the homing position with "Hit & Stop" where it is not easy to install a sensor due to environment.

(1) when you make a point where the work (load) ™ (2) when you stop the work (load) using Z-phase -
hits as an origin after making a hitting point as a starting point,
then make that stopping point as an origin.

1st 2nd torque limit 1st 2nd torque limit
Pin-27~ ON Pin-27~ ON
(GAIN/TL-SEL) (GAIN/TL-SEL)
Pin-40 TLC™ ON Pin-40 TLC™ ON
(Torque in-limit) . (Torque in-limit) .
L 90% . L.
Torque _/ Torque J
Counter” hIFS ON Counter” hi;ts
clear E | clear E HoN
command : \ i command !
Motor ~ '- : Motor~ —m——— I .
speed  _________ - speed  _________| I o
1) 1@ 1 @ \«®
m i, @ ():()\Hl
E Z-phase : ".
(1) | (1)
—_—1 2) —_—
o @
origin o——
origin (3)
Parameter No.[| TitleO Setup examplel
5F~ Setup of 2nd torque limit™ 50 (Set up to less than 100%)”
707 Excess setup of position deviation™ | 25000
73 Setup of over-speed level” 0 (6000r/min)~
03~ Selection of torque limit” 3
09 Selection of alarm output 0 (Torque in-limit)
<Remarks>[]

Make the Pin-27 H (Off=Open) after the Hit & Stop Homing is completed.
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(Press & Hold Control )

Setup
example

3

o

2007
507

Excess setup of position deviation”| 25000

Application example
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Supplement

1
T
C
K=l
=
o
a
R
99
et
> 5
[Cie}
2 O--RC™ "
c c
o o
[ e e
o.©
<>
» S
(2]
O ©
o x
ITr=
T
IIIIIIIIII [ P - -
IIIIIIIII N - == = -
\
R
\
\ —~
\
||||||||||||| .hllrlllm.\u
|||||||||||| ST T
Le
IIIIIIIIIIIII L .
............... L
—~~
N
N
_ Y
L 2L =
o
6]
1)
o
[72]
—
o
i)
)
=

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.ctiautomation.net - Email: info@ctiautomation.net

361



Phone: 800.8694.0412 - Fax: 866.723.4/ (3 - Web: www.ctiautomation.net - Emall: Info@-ctiautomation.net
362



Motor Company, Matsushita Electric Industrial Co.,Ltd.Marketeing Group

Tokyo: Kyobashi MID Bldg, 2-13-10 Kyobashi, Chuo-ku, Tokyo 104-0031

Osaka: 1-1, Morofuku 7-chome, Daito, Osaka 574-0044
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After-Sale Service (Repair)

Consult to a dealer from whom you have purchased the product for details of repair.
When the product is incorporated to the machine or equipment you have purchased, consult to the manufacture
or the dealer of the machine or equipment.

(Cautions for Proper Use |

* This product is intended to be used with a general industrial product, but not designed or manufactured to be
used in a machine or system that may cause personal death when it is failed.

*Install a safety equipments or apparatus in your application, when a serious accident or loss of property is
expected due to the failure of this product.

* Consult us if the application of this product is under such special conditions and environments as nuclear
energy control, aerospace, transportation, medical equipment, various safety equipments or equipments which
require a lesser air contamination.

*We have been making the best effort to ensure the highest quality of the products, however, application of
exceptionally larger external noise disturbance and static electricity, or failure in input power, wiring and com-
ponents may result in unexpected action. It is highly recommended that you make a fail-safe design and
secure the safety in the operative range.

« If the motor shaft is not electrically grounded, it may cause an electrolytic corrosion to the bearing, depending
on the condition of the machine and its mounting environment, and may result in the bearing noise. Checking
and verification by customer is required.

* Failure of this product depending on its content, may generate smoke of about one cigarette. Take this into
consideration when the application of the machine is clean room related.

*Please be careful when using in an environment with high concentrations of sulphur or sulphuric gases, as
sulphuration can lead to disconnection from the chip resistor or a poor contact connection.

* Take care to avoid inputting a supply voltage which significantly exceeds the rated range to the power supply
of this product. Failure to heed this caution may result in damage to the internal parts, causing smoking and/or
a fire and other trouble.

( Technical information J

Electric data of this product (Instruction Manual, CAD data) can be downloaded from Panasonic Industrial web site.

MEMO (Fill in the blanks for reference in case of inquiry or repair.)

M[ ]DD
Date ofd
purchase Model No. | M[_|MD
M[_IMA
Dealer
Tel : ( ) -
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