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Chapter

1.1. Product Introduction

Novusun CNC has engaged in the Numerical control industry for 4 years,specialized in
the research,development and production of various CNC controller systems with high quality
and high reliability.We produce the Brushless DC motor,Stepper motor driver,and also 1 to 6 aixs
CNC motion controllers..

NVEMVL1.1 is the 3-6 axis motion controller we spend 4 years to design.

NVEMv1.1 support Mach3 software and standard MPG,through Ethernet to
communicate with computer,just use the Twine to connect directly or transfer with router.

NVEMv1.1 motion controller adopts the ARM design framework.The ARM design
includes communication,codeanalytic,underlying algorithm and pulse gerneration. Rational
design,reliablecontrol,convenient operation.

This manual introduces operation,connection and usage schedule of our professional
motion controller for engraving machine.Through a lot of the drawing the users can learn

quickly how to use this motion controller.

1.2.  Products specification

S 12 ports photoelectric isolated input interface for ordinary digital data;

S 10 ports photoelectric isolated output interface for ordinary digital data;

S 1 port 0-10V spindle speed analog output interface(can change to PWM output);
S can support 3-6 axis stepper systems,200KHz pulse output for every axis;

S ARM motion control chip;



S main device is 12V-32VDC power supply input,current should higher than 0.5A;

S Compatible with MPG input,support the digital display MPG from our company.

1.3. Products Appearance an d struction and size

B NVEMv1.1 motion controller is with the sealed shell structure,there are 4pcs setting
holes at the bottom.We can fix 4pcs 4mm diameter holes at the cabinet,and install the controller
into the cabinet. The controller appearance as the Figure 1-1 and Figure 1-2 show:

The products overall size is 163.1mm*80.8mm*27.8mm;

uononpo.au| T 491dey

The bottom install size is 101.4mm*42.5mm.

Figure 1-1. NVEMVL1.1 front appearance and size
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Figure 1-2.  The other side of NVEMV1.1and installation dimensions

1.4. substantival explanation

When operate the NVEM,where will be a lot of English abbreviation,now we list all of
them for your kindly references:

FRO:Feedingadjust:During the operating process,the F value already set,and need to
adjust the current feeding speed, then we can adjust FRO value to realize it.

SRO: Spindle speed adjust: During the operating process, the S value already set, and need
to adjust the current spindle speed, then we can adjust SRO value to realize it :

Current Speed S#=setting S*SRO.
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SRJ:speed adjust manually

During the operating process,as the manual speed already set,and we need to adjust the
current speed,and impossible to fix the value during it is working,then we can revise the SRJ
value to realize it.

Current manual speed FS#=Setting manual speed*SRJ.

F:Feedingspeed,the unit is mm/min.For example F=200,means every minute feeding
2000mm.

S: Spindle Speed. Unit is rad/min.For example S=20000,means 20000 revolution/Minute.

X axis Coordinate

Y axis Coordinate

Z axis Coordinate

A axis Coordinate

B axis Coordinate

C axis Coordinate

Ready:ReadyMode.In the mode we can do any operation,include processing or values
modification or starting 2nd mode.

Reset: Reset mode.In this mode,it should stop every operation.

“Step”:Manual Step Mode. Every axis candonduct the manual step operation at this mode.

MPG: MPG mode.Every axis can conduct the MPG operation at this mode.
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1.5.

Noting and Waring

o e
i Nta

function.Please environment as dry as possible. This is the icon.

Free from exposure to the electronics without waterproof

Wiring warning, the 10 input terminal of this equipment support the

equipment with source switch (such as Inductive proximity switch.)When using
such kind of switch, attention please: avoid the +terminal and -terminal of
power supply to connect with GND.This equipment’s analogy quantity

output terminal of spindlecontrolalos have a certain load capacity. Please avoid
this terminal connect with GND.in case that the interior components and parts be

brokendown.

A Operation warning, Please do the security measures well when

connecting with the machine tools. The ESTOP, limit and other things must be
perfected.When comes across the emergancy, please press the ESTOP key at once

or cut off the power directly, thus avoiding the equipment damage and casualty.

AHigh voltage danger, the primary device is 18-32VVDC power

supply.Voltage equipment.Pls pay attention to the electricity, safety when conducting

the operation
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Chapter

2.1.

Device Power supply Solution

The power supply solution in the field of the Industrial automation is always very

-omplicated,there is a lot of the GND,now we descript the structure of the power supply as below:

The power supply structure as the Figure 2-1,main power supply input and MPG module and

stepper control output module are common GND,Limited and Estop input module and Spindle
speed adjust M3/M8/M1 module are common GND,between main power supply and output
module there are photoelectric isolation.The inputs of limited switch and Estop and so on are
Common anode, inside of the device, there is +12VDC as common+,no need to connect external

power supply. Based on the reference of output GND interface, output a 0-10V adjustable voltage

0 adjust the the spindle speed,M3/M8/M10 digital output interface is open-GND. If connect an

external relay,need to output GND to refer to,and give the relay an external power supply.

18-32v
POWER INPUT

S Ewm -
LEND

—_

— MPG

STEPPER MOTOR

ISOLATE

_f'"‘u_.

LIMIT ESTOP INPUT

i o, W,
WICOM=

oINPT

o INOUT GND ;-

SPI

NDLE/M3/M8 OUTPUT

MINMENMIO

. i x

. INOUT GND »

Figure 2-1. Power supply structure



2.2. Product connection define and method
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Figure 2-2. Product wiring section and interface summary
As the Figure 2-2 showed,the connection of the controller includes power supply
interface,Ethernet  connection  interface, MPGinterface,Stepper/Servo  control ~ output
interface,spindle control output interface, Estop and limited switch and tool setting input interface
and so on. Now we descript them in details as below.
2.2.1 Stepper motor control interface

As Figure 2-2 showed,No.1 terminal block is 6 axis stepper driver control output interface,

rom left to right,there are X,Y,Z,A,,B,C 6 axis output, it’s common anode,the cable connection for

2ach axis is COM+/CP-/DIR-, COM is common+ ,CP is Pulse-, DIR is direction-.Connection

howed as Figure 2-3.COM+ connect with the SP+ and DIR+.

Pin mark  Axis Definition

©0)\/53 Commom+ common anode +5V




X axis Pulse output- for X axis

X axis Directrion output- for X axis

Y axis Pulse output- for Y axis

Y axis Directrion output- for Y axis

Z axis Pulse output- for Z axis

Z axis Directrion output- for Z axis

A axis Pulse output- for A axis

Uu01123U0) 7 481dey

A axis Directrion output- for A axis

B axis Pulse output- for B axis

B axis Directrion output- for B axis

C axis Pulse output- for C axis

C axis Directrion output- for C axis

Table 2-1 Stepper driver control interface define
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Figure 2-3.  Stepper driver connection
2.2.2 Spindle control output
We define the interface from left are: GND1(Output GND),VSO(0-10V adjustable speed
utput),INDEX(spindle speed feedback input),OUT1(common output port 1),0UT2(common
utput port 2),.
Take Nowforeuer inverter as the example. Spindle control output and the inverter connection
showed as Figure 2-4.1f ACM and DCM are closed,only need to connect one port.

If need the Mach 3 to show the real in time spindle speed,just fix one hall device,every

evolution send one pulse between INDEX and GND1,pulse voltage is 5V-10V.
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Figure 2-4.  spindle control output and inverter connection

VSO real output voltage=10V*s spindle setting speed/max spindle speed.Forexample,if max

spindle speed is 24000,current spindle speed is S=18000,s0 the VSO output

oltage=10*18000/24000=7.5V.

Max. spindle speed setting ports as showed sa Figure 2-5,0pen it from Pulley from Menu

>onfig. The current spindle speed can be set by S directive or Mach 3 spindle setting speed module.

WDI (A2 | _Toolpatn ast4) |_ottsts (1o5) | _ssttings sk} | _Diagnostes ut7) [eos1s 2517 4523 sso sse st

Pi.r||e1,r'§é|ecl§on

Current Pulley Min Speed Max Speed Ratio
3 {Pulley Number 4 | |0 3000 |1
e [~ Reversed

Figure 2-5.  Max spindle speed setting position



2.2.3 Common 10 output interface
Common 10 output include OUT1,0UT2 on the spindle interface,totally 10 ports 10

output,open drainoutput,internal structure as Figure 2-5..

FE3H7 XPUT6
¥ [

- L
34

FE3H7 XQUTS
L2 ¢

- .
3z

FE3H7 XQUT4
¥ [

- 4
3R

JF3TH7 XQUT3
¥ [

EL3H7 =

Figure 2-6.  OUT1-0OUT10 internal structure
Now just make a switch between OUTX(X=1-10) and GND,to control the relay
output,theconection as the Figure 2-6.External power supply need to accord with the relay
specification,the internal optocoupler GND open circuit only can absorb less than 50mA current,if
relay absorb the current over 50mA,pls add current amplifier.In the Figure connect with OUT3,the

others similar.
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Figure 2-7.

2.2.4 MPG connection

MIPG wiring is table 2-3 and table 2-4.

Pin mark Definition

GND MPG Ground

OUTX connect with external relay method

The MPG port totally have 18 wiring terminals, and the reference of eachwiring
terminal definition is table 2-2. The reference of corresponding relation between system and

Notes

MPG power supply GND.

MPG serial communication

TXD

Output Port

For the digital display MGP communication

MPG serial

communicationinput Port

For the digital display MPG communication

100X multiplication

switch

short connect with GND means 100X

multiplication,cutoff means no pulse

10X multiplication

switch

short connect with GND means 10X

multiplication,cutoff means no pulse




1 X multiplication short connect with GND means 1X
switch multiplication,cutoff means no pulse
MPG Estop short connect with GND means Estop

effective,cutoff show invalid

C Axis selected switch Short connect with GND meanas selecting C

aixs,cutoff means don’t select

B Axis selected switch Short connect with GND meanas selecting B
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aixs,cutoff means don’t select

A Axis selected switch Short connect with GND meanas selecting A

aixs,cutoff means don’t select

Z Axis selected switch Short connect with GND meanas selecting Z

aixs,cutoff means don’t select

Y Axis selected switch Short connect with GND meanas selecting Y

aixs,cutoff means don’t select

X Axis selected switch Short connect with GND meanas selecting X

aixs,cutoff means don’t select

MPG power supply 5V | MPG power supply 5V output

output

MPG A Phases Positive | MPG A Phase differential Input Positive

MPG B Phases Positive | MPG B Phase differential Input Positive

MPG A Phases Negative | MPG A Phase differential Input Negative

MPG B Phases Negative | MPG B Phase differential Input Negative

Table 2-2 NVEM on MPG’ s define and explaination




>
<

O
—~t
D
ﬁ
N
O
o
-
D
O
o
o
-

NVEM PIN No. MPG pin No. and color

Estop C Light blue

Imultiplication 1 X1 grey

10multiplication 10 X10 Black/Grey

100multiplication 100 X100 Orange

X selecting X Yellow

Y selecting Y Black/Yellow

Z selecting Z Brown

A selecting 4 Black/Brown

B selecting 5 Pink

C selecting 6 Pin/Black

APhase + A+ Green

A Phase - A- Purple

B Phase + B+ White

B Phase - B- Purple/Black

GND 0V/CN/COM Black,Black/light
blue,black/orange

+5V-W +5V red

Table 2-3 Connection between Differential MPG and NVEM

Note: It you want to use the single-terminal MPG (namely there is no A-B-MPG), please

ook at the wiring table, the table 2-4 for reference. As for the unlisted one, please take the

differential MPG wiring mode.
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NVEM Pin No. MPG Pin No. and color
WHA+ A+ green
WHA- ov Black
WHB+ B+ white
WHB- ov Black

Table 2-4 Connection Between Single MPG and NVEM

2.2.5Main power supply input Interface
As the Figure 2-2 show,No. 5 position interface is the main power supply input,marked+” is
the power supply positive,the other one wasn’t marked is the negative,power supply voltage is

12-32VDC,Current must be not less then 1A.

2.2.6 Commnication external interface
As the Figure 2-2 showed,the marked No. 6 position is communication external port,this port
vasn’t defined yet.
2.2.7Estop limited Tool setting input interface
.As the Figure 2-2 showed, Marked No. 7 position is the Estop limited ect. they are the
ptical isolatedInput interface,from the left,there are12V, STOP,12V,PROB,12V,INP3,INP4,INP5,
INP6,INP7,12V,INP8,INP9,INP10,INP11,INP12,GND.Here STOP is INPUT1 ,and PROB
is INPUT2. Internal structure Figure of Input interface see as Picture 2-8

ESTOP connect with NVEM see as Picture 2-9.
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Figure 2-8.  Internal structure drawing of Input interface

GAD RXD 10K ES
AL 1]

_INPUT PORT

FHA | R0_SJR | 12V STOP 13V PROB 12V INPY INP4 INP3 INPS INFT 1

Figure 2-9. Estop input connection

Tool Setting Connection see as Picture 2-10
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Figure 2-10. Tool Setting Connection Drawing

2 lines Proximity Switch/ordinary frettingswitch drawing see as Picture 2-11

Novusun
C N C 200WHz ETHNET MACHI GARD

| _INPUT PORT

Figure 2-11. 2 lines Proximity Switch/ordinary frettingswitch drawing

3 lines Proximity Switch connection Figure 2-11,brown cable for Proximity switch connect

with 12V,Black cable connect channel,blue cable connect with GND1.
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Figure 2-12. PNP 3 lines Proximity Switch connection drawing
2.2.8 Parameter adjust interface
By this adjust interface,user can use a muti-position switch and adigital
potentionmeter(simple encoder) to modify FRO,SROand SJR.Wiring method see as figure2-13
simple encoder's COM A B connect to 12V/FHA/FHB,and muti-position switch connect to 12V

SRO SJR.If 12Vdon't connect to SRO or SJR,current effective parameter is FRO, if 12V connect

to SRO,current effective parameter is SRO,and if 12V connect to SJR current effective parameter

is SJR.
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Figure 2-13. Adjust port wiring methrod

2.2.9 Ethernet Port

As the Figure 2-2 show,The marked No. 9 port is Ethernet communication

port, NVEMcommunicate with mach 3 through it.Here we desgined 2 kinds communication
mode,one is communication with network cable,one is communication with router,router is a
Detter way to communicate,it won’t occupy the LAN port on PC,PC can control the NVEM and
also can have the internet. If we use the wireless router, then can control the NVEM by wireless.
NVEM set a automatical shift working status,when power on it apply IP automatically,in 8

seconds cannot get the IP,then it will shift to network cable.

Connect in Router mode see as Figure 2-14.
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Figure 2-14. Connect in Router mode
Network cable connection Figure 2-15,at this mode,we need to set the Pl on PC to a certain

P,itis 192.168.31.X, X=10-99.

:u' AMSD

NG

B

(@B 33833335

Figure 2-15. Network cable communication
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Chapte

3.1. MACHS3 Install

When you purchase our product, we will supply a CD-ROM, which contains the MACH3

nstallation, registration, and USB plug-ins. See as Figure 3-1

g (E) » EEEHE » NVEM » mach3

HE - ETE

= B

Machllic.dat Mach3Version3. readme first.be
043.066.exe

Figure3-1. Software of mach3 in CD

Mach3Version3.043.066

e
First run the installation Mach3Version3.043.066 % SR .Into the first

page. See as Figure 3-2.




Welcome

Welcome to the installer for Machd Version:
3. 043 066,

It 1= strongly recommended that wou exit all
Windows programs before contimming with this
installation.

If wou hawve any other programs runming, please
click Cancel, close the programs, and run this

setup again.

Otherwise, click Hext to continue.

l Hext > i ’ Cancel

Figure3-2. MACHS3 installation process 1

Click Next and then enter the page shown in Figure 3-3

License and Liability Agreement

Fleaze read the following license and liability agreement carefs

=== Hotice of Liability ———— [

It iz the nature of all machine tools that they are dangerouns dewices. In-
order to be permitted to

run Mach3 on any machine you must agree to the following:

I agree that no one other than the owner of this machine will be, under
any circumstances, responsible for the operation, safety, and use of this
machine. I agree there 1z mo situation under which I would consider
ArtSoft or any of 1ts distributers to be responsible for any losses,
damages, or other misfortunes suffered through the use of this program. I
undersztand that software 1z wery complex, and though the anthors make
levery effort to achieve a bug free enwiromment, that I will hold no one
other than myszelf responsible for mistakes, errors, material loss,

@ I agree to the terms of thiz license agreement
C:l I do not agree to the terms of this licensze agreement

¢ Back ] l Hext > i ’ Cancel

Figure3-3. installation process 2

Select I agree and click Next, See as Figure 3-4.



% Mach3 Setup

Installation Folder
fhere would wou lilte Mach3 to be installed?

The software will be installed in the folder listed below. i1t iz recomended
that wou usze the listed folder but wou are welcome to select a different
location, either type in a new path, or click Change to browse for an
existing folder.

Install Machd to:

C:%Mach3 | [LEEE%E. ~ ]

Space required: 40.T7 ME
Space available on selected driwe: 14 64 GE

l % Back ]I H&xit? Il Lancel ]

Figure3-4. MACHS3 installation process 3
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Select the installation path, click Next (it can be installed on any disk, and recommended to

nstall the C drive or the D drive) See as Figure 3-5

s Mach3 Setup

Select Packages
Fleaze zelect the program features that won want to install.

Frogram Features:

Installs the Parallel Port Driver.

Wizards This iz not needed for external
iy ML = motion control dewices.

[[] LazyCam { 328 KB )
E Screen sets

Total szpace required: 40.T ME

l ¢ Back ]II Hext - Il Lancel ]

Figure3-5. MACH3 %354 % 4

Click Next until completion. Then restart the computer.




3.2. MACH3Registration

a|
Copy the file MachlLic.dat =~ "= ' in The CD-ROM to mach3 installation path (eg

C:IMACH3).

3.3. NVEM Plug-in installation

NVEM.dII
Copy the file NVEM.dII to X:\Mach3\Plugins, X is the disk where the

soft is installed.
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Chapter 4

4.1.  Open software

Mill
@ e
Double-click the mach3mill —

Enter mach3 software. Pop-up the plug-in dialog box. See as Figure 4-1.

o

THGECH Corlrol e oware PR Soeedl =)

91eMmos Jo Bisn ¢ 181dey

Your system is showing more than one control device
Please pick the one you would like this profile to use.
" Normal Printer port Operation.
= NVEM-Novusun-Plugln-Ver-2.0a
" No Device
" No Device
" No Device

™ Dont ask me this again QK

Figure 4-1. Plugin selection dialog

Choose our plugin NVEM_Novusun-Plugin---Ver-2.0a. Then press OK. If you do not want
to the dialog box appear again next time, you can select Don’t ask me this again.If connect

successfully,Status bar will show “nvem device is connected to your computer”. See as picture4-2.




2 ~y—

FTlE:'Ne File Loaded.

. . Edit G-Code Rewind Ctrl-W
I I “Recentfile | _srgeeikatn |

Close G-Code Reverse Run |
Feed Hold _Load G-Code |
=Spce Block Delete |

Set Next Line 1 Optional 3top. |

et L‘F':E: 4dF = lood Ctrl-F -
el _Fun From Here | [ouer | ovios e =
| Ciacmad ﬂﬂ:m
| ...[Press Resat .. Emergerb_z%-[hLEﬂJ =TT Unishin 4
SCodes| M-Codes| <0000 UeReRay

Ll 53N mvem davice ks conmniecied o your compuier!

Figure 4-2. connect successfully

4.2.  Software Common settings

4.2.1 Check NVEM plugin

Click config plugins to input PluginConfig,you can seeNVEM. See as Figure4-4.

Nach3 CHC Licensed To: NacA#&T4 #onar

File W58 #F8 Function Cfg' = View Wizards Operator Flugln Controel Help

Select Native Units g aje9) |  Tool Path (Altd) | Offsets (Alt5) | Sett

Fortz and Fins

Motor Tuning
General Config. ..
System Hotkeys
Homing/Limits
TaolFPath

Slawe hxiz
Backlash
Fixtures. ...

ToolTable. .. ..

Config Flugins
Spindle Pullews. .
Safe T Setup. .
Save Settings. .

Fi [E:ING File Loaded.

Figure 4-3. Input Config plugins



Plugln Control and Activation
Enabled Plugln Mame Config
of | Flash-FlashScreen-SWF-PlugIn-A.Fenerty--B.-Bar... | COMFIG

' NVEM-Novusun-Plu gln-Ver-2.0a

Tu rnDiags-Turn-Diags-1.00.1 CONFIG

Video---B.Barker-Ver-1.0 CONFIG

Figure 4-4. MVEM Plguin
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4.2.2 Motor operating parameters setting

Select Mative Units

Paorts and Pins
General Config...
System Hotkeys
Homirg,Limits

ToolPath

Slave Axis
Backlash
Fixtures....
ToolTable.....
Config Plugins
Spindle Pulleys..
Safe_Z Setup..
Save Settings..

File:[NoFie Loadea

Figure 4-5. Motor operating parameter setting menu entry

See as Figure 4-5.From submenu “motor tuning” of the menu “config” into the motor

arameter settings dialog. See as Figure 4-6




Axis Selection

X - AXIS MOTOR MOVEMENT PROFILE Py

375
3375
300

X Axis

¥ Axis
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187.5
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112.5
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B Axis

[
=
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=
L

0.4 06 0.2 1 12 1.4 16 18 2
Time in Seconds

Accel

Velodity Acceleration Step Pulse  Dir Pulse
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Figure 4-6. Motor operating parameter settings dialog

The parameters are defined as follows:

Steps per: Pulse equivalent ,it is number of pulses required with axial movement 1mm, This
can be calculated by lead screw pitch and motor drive segment. Such as pitch 2.5mm,2-phase
motor 8 segments, Calculation method is 8*200/2.5=640.

Velocity: The speed is the axial velocity, Units is mm/s, Recommended settings 1500.

Acceleration: Units is mm/s2, Recommended settings 200.

Step Pulse: Step Pulse Cannot be set, it’s 2.5us in default.

Dir Pulse: . Dir Pulse Cannot be set, it’s 2.5us in default.

Attention: The parameters for each axis is not necessarily the same, To select the axis,
and then set parameters. You should click “SAVE AXIS SETTINGS” After setting.

4.2.3 Port Settings
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See as Figure 4-7, Click the sub-menu “ports and pins” of menu “Config” into Port Settings

Jialog box
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Figure 4-8. Pin&Port Dialog

The sub-pages you need to set include “Motor Outputs”, “Input Signals”, “Output Signals”
and “Spindle Setup”.First Click to enter “Motor Outputs”. This page is to select the stepper motor
control pin. Because our usbmach3 interface board stepper motor signals are fixed, So here only

need to Select, no need to select the specific pin. See as Figure4-9



To make the Z axis to the same direction, Z axis’s “Dir low” should be set to”\”.Other

axes’s should be set as system need.
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Figure 4-9. Stepper motor port settings dialog

Click “Input Signals” Into the input signal settings page. See as Figure4-10
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Figure 4-10.  limited Input Settings dialog

Here you can configure according to your actual needs the corresponding function. Optional
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-unction include XYZABC6axis’s Upper and lower limit. XYZABC6axis’s HOME point.
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Figure 4-11.  Estop Probe and index Setting dialog
PROBE. ESTOP and Spindle speed back index Setting see as Figure 4-11, PIN of index

should be setto 0, and probe’s pin number is 2, estop’s pin number is 1.

Click “Output Signals” to enter the Output signal setting page. See as Figure 4-12




Figure 4-12.  Output Signal Setup dialog
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Note that the output signal number from 1-16. Because there is an overlap with the input
signal, We set output signals to the port 2.See as Figure4-12, PORT # All output signal is set to

2.Please put Output signal to the corresponding options as you need.

Click “Spindle Setup” switch to the spindle settings page. See as Figure4-13.
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Figure 4-13.  Spindle Settings dialog

Here we can configure the spindle rotates CW. Reverse CCW. Mist. Flood pin, See as
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-igure4-13, They have been configuredas 1. 2. 3. 4. Corresponding to output#1~output#4 in

~igure4-14.output#1l~output#6 in Output Signal Setup dialog can be Configured into these 4

signals. Here we only configure CW and CCW.CW is controlled by OUT1 and CCW is controlled

0y OUT2. Here we note correspondence between 2 page. Please select “use spindle motor output”

f required PWM speed spindle. And select “ PWM Control”. Our PWM pin fixedly arranged on a

special pin, it’s no need to be set
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Figure 4-14.  Spindle setting corresponds to the output configuration




