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The motion control card for machine control, with

strong professional.Requires the operator to have the

relevant expertise!lf used improperly, may appear an
accident, please strictly follow the instructions and warnings using this
product if you are not sure, consulting engineers for help.First time
users, if you are not familiar with the product and software features
Mach3 In your test product, make sure the machine's power switch on
hand, you can quickly turn off the power. Recommends that users
install the emergency stop button and make sure the button is
functioning properly. Please strictly follow the instructions and
warnings using this product.Any direct / indirect personal injury, our

company does not assume any responsibility.
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Features:

1. Support for 4-axis linkage, you can connect four stepper motor drives or servo drives;

2. Maximum step-pulse frequency is 100KHz,which is suitable for the servo or stepping motor;

3. 4 general-purpose opto-couplers isolation input : can connect the limit switch, emergency stop
switch, auto tool zero, home switch etc.

4. Support for connecting electronic handwheel;

5. Have 0-10V signal output, you can use mach3 software to control the spindle motor speed.

6. 4 general-purpose isolated relay drive output interface, can drive four relays for controlling

the spindle starts, forward rotating and reverse rotating, pumps or other device;

7. 1 status LED, indicate connection status on the board.
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Basic connection diagram (an Overview):
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Mechanical dimensions diagram:
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1.Prepare:
1.1.Installation the Mach3:
Open the CD, find mach3 software, run the installation file:
FEEi=
= ’ Sk S b
I iZ! Mach3VersionR3.041 I 2014/1/10 13:2 HEERE 25733 KB

Follow the prompts to install, until the last step.

The last step requires Note: For 64-bit computer, it is best not to select”LoadMach3 Driver “this

one, because it will cause the system to prompt installation errors.
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§8) ArtSoft - USA CNC Software Inc. Mach3 Setup i

Setup Finished

Setup has finiched installing Mach3 on your computer.

Setup can perform the following actions:

[ Load Mach3 Driver
[¥] Install English \Wizards
[¥] Install LazyCam

[¥] Install XML's

Click Finish to complete Setup.

1.2.Software license application:
Copy license files “MachlLic.dat” from “mach3 software folder”to C:\Mach3 Cover the
original file,Reset Computer (must reset the computr,please don't open the software dircetly!)

Way above the license for DIY or study purposes only, not for commercial use.

1.3. Installation the software of the USB motion card:
This USB motion card does not need install any USB driver,Windows2000/XP/Windows7,can

directly identify.
1.3.1 Connecting the USB cable to the PC and the motion card:

The first installation of motion control card, take about 10s, when the green led lights on motion
control card, indicating that the connection is successful, return the following tips when you

install on your computer:

‘| EERLEREIRERe At Y X
= SEHAEEHES.

- USB #IAiIREE &




Mach3 USB Motion Card STB4100 V2.1

1.3.2 Installing the motion card plug-in.

Unzip the usb move.zip, copy or drag RnRMotion.dll into your Mach3\Pluglins folder.

(C) » Mach3 » Plugln
HE ~ SRR
EfF EXERE B Fh
7| Flash 2008/3/5 13:20 DLL 3044 1,069 KB
| 7] JoyStick 2007/9/5 17:33 DLL 3044 180 KB
I_| Probing 2007/12/30 13:42  DLL =0 272 KB
7] usbMave 2015/3/19 17:03 DLL 3244 266 KB
| %] Video 2007/9/21 0:57 DLL 3744 304 KB
- —
B8 usb move.zip - 23451F[F - FERPES qEgnis @M

g kg E O T A4

B REE Gt BE S : BE IE  oEE
o W/ T B = - [ & usb move.ﬂ)\usb move & 3
+ £ AR | mmrE | creaz

o]l RnRMotion.dll 265.50 KB 12825 KB DLL =4 2015-03-19 17:03.... 9E361D4B
S —

1.3.3 Start the Mach3 software, a dialogue of “Motion Control Hardware Plugln sensed!” is
shown. Please select the® BSMotion-V2.0”, you can also check”Don't ask me

this again”.
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2 s N Convle e ™

File Config Function Cfg's View Wizards Operator Plugln Contral Help

Program Run Alt-1 | MDI Al2 | ToolPath Alta | Offsets Alt5 | Settings Alts | Diagnostics A7 | Mil->G15 G80 G17 G40 G21 GO0 GO4 G54 G49 G99 GB4 GAT

Scale B

B E +0.0000 [+ 000l MIEE

Ferall Scale s
E +g=0gg OJ +1 000

=

70 +0.0000 % oc0s
el +0.0000 sl

&

: e e -
Motion Control Hardware Plugln segm ‘ i

Your system is showing more than one control device E Displ
Please pick the one you would like this profile to use. satl

File:|No File Loaded.

Edit G-Code __Rew| ¢ Normal Printer port Operation. I [ C
Eyfile{s;: l Recent File _ Singl| 0 : = SRO%
|_Close G Lol Rev] © No Device I 100
Taed Flold Load G-Code. & No Device , ﬁ
<Spc> Bloyj

Set Next Line | w1 of| " No Device

::;:2 Line a Flo| RPM 0
<, T
_Run From Here | Dw% ¥ Dont ask me this agai S-0v o
|

Reset Emergency Mode Ac zmmbfa |[_sos oworr crrans_|] Unistn 0,00 | Spindle Speed
+0_00!

GCodes | M-Codes | Units/Rev ___0.00  _J -0

History | Clear ileziviach3mill

2.config for mach3:

2.1 Mach3X. Y. Z. A Axis configas shown below: Config => Ports
and Pins):

Suggest to put ticks”v ”,

: . - - - | “ %)
Engine Configuration.. PCE‘E!S_ ' to set low signal levels |% = o o —

]
]

Encoder/MFZ = aCthed Mi1l Options
Fort Setup and Axis Selection Motor I Input Signals ] Output S1gnals
Signal Efrate | Step Pin# | Dir Pin# Q\; Bc ! Step Low ... | Step Port |Dir Port
|
i X Axis of 0 0 of o 0 0
||y As =f 0 0 =f = 0 0
Z Axis of 0 0 of of ] ]
L Ands | Lo 0 0 =f ad 0 0
K N 4 0 0 4 L 4 ] ]
Pick tic
4 0 0 4 4 0 0
Spindle = 1 1 & 4 0 |D |
After setting, click "Apply" to
save the setting results
we | WA TuEn
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2.2 Motor tuning setup as shown below: (Config => Motor Tuning)

" Motor Tuning and Setu- - ’ ' {5 __I
1 | Axis Selection
X - AXIS MOTOR MOVEMENT PR(  Setup each axis "
505 054 I X Axis |
= 856 484 \
=5 E |
= (96.875 ' Axis
l = go7266 J i
] = ’
o
o 597 656 i
i = I Z Axdis
T 455.047
E 198438 A Axis I
Z z98.828 i
[ g N
2 {90219 =
= 59,5094 |
o
o 0.05 0.1 0.15 025 03 0.35 0.4 0.45 0.5 5
4 |
3 ) il | Save now
e Velocity Acceleration
O
Velocitp AcceleFation Step Pulse  Dir Pulse SAYE ARIS SETTINGS ‘
Steps per In's or mm's per min. | fin's or mm's/sec/sec G's 1-5us 0-5
|64E| 1880 |50 0.0020395 |D ID Cancel J oK J
- - E E= .#}1

Mach3 steps per unit:
Mach3 steps per unit = Mach3 steps per rev x Motor revs per unit

2.3 The Mach3 Menu => Config => Homing/Limits dialog:

Axis direction, depends on the “Reversed”

Motar Home/Soft ! )  — — i ]
Enfries are in setup units.
Axis Reversed  Soft Max | Soft Min | Slow Z.. | Home .. | Home .. | Auto Z.. | Speed % |
!: X ,I"*\ 100.00 -100.00 | 1L.0O 0.0000 of | | 20
¥ " ef ‘ 100.00 | -100.00 [1.00 0.0000 |«f of 20
7 \ o 100.00 | -100.00 |1.00 0.0000 |t€ |=€ 20
A 100.00 -100.00 | 100 0.0000 of of 20 I
" le ¥ > : 1.00 oooo0 | W o 20 |
C & Axis direction: 00 oooco | W of 20 |

Depends on >

528 home location co
Or ’7X’7

xo

v |o B |o

z [o c o o I

- — F -
——— ———

2.4 Setup the input signal:
There are 4 general-purpose input channels. The channels number is from I1 to 14.
Example of input signal settings: I1 is connected to emergency stop switch, 12 is connected to 4 axis

limit switches, 13 is connected to 4 axis home switches, 14 is connected to auto tool zero, set as shown
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below:

Engine Configuration... Pol

Encoder/MFG = | Spindle Setup | Mill Options |
Port Setup and Axis Selection | Motor Dutputs Input Signals ] Output Signals

Signal Enabled I Port # Pin Number | Active Low Emulated | HotKey l;

X ++ o 3 2 a | o 1=l
xf— = B = e 3¢ B
X Home = |2 E | o E ¢ o
¥ ot =f | = 2 4 4 o
W o B |2 4 | o
¥ Home = |= 3 4 4 o
Fw o B 2 k4 k4 o
e wf B 2 4 4 o
Z Home of |3 [a k4 k4 o
A+t of |= |z o k4 o
A o B |2 | we E 4 o
o A Home < 3 & [ 7" k4 o
B+t 4 o o 4 4 o
B 4 o o | ar k4 o
B Home 4 | o o 4 4 o
C ++ 4 o o k4 k4 o
c-- x | o o 4 4 o
C Home w o o 4 E 4 o
Input #1 4 o o a | o o
Input #2 4 | o .O k4 k3 e}
Input #3 4 o o | ue k4 o
Input #4 4 I:l o o o o
Probe o 3 4 k4 | o
Index 4 o o 4 4 o
Limit Ovrd | 9 |o [o Ik k4 o
EStop wf |z 1 4 3 o

Pine A0 I s et s arat e Daile A heee s b ia Sunbars e ba
Aatomated Setup of Inputsl
Wi | [EC

2.5 Setup the Output signals:
There are 4 general-purpose (open-drain) output channels, The channels number is from O1 to

04, mach3 setup as shown below:
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Engine Configuration... P

Encoder/MP& = | Spindle Setup | Mill Options |
Port Setup and #xis Selection ! Motor Outputs I Input Signals Dutput Signals

Signal Enabled ‘ Port # | Pin Mumber |Act|'ve Low %
| Enable5 ' o . i
| Enablet ig

Output #1 i
| Output #2 {

Output #3 \

Output #4

Output #5

Don’t forget click
lla pply”

Pick ticks”\

Enter “3”

— e — =
v . o) L. "X
Engine Configuration.. Pofis 8 Pins - : A L i
|
Remove rt Setup and Axis Selection | Botor Ouiputs | Ingut Signals | Oatgut Signalx |
n\/ ” Encoder /MFG z Spindle Setup I Will Optiens I
ay Contral Hoter Comirol Special Functions
Dizable Spindle Rel W Use Spindls Motor Oufts | [~ Use Spindle Pesdback in Syne N
Clockwize Dutput 1 ¥ Cantral [T Clozmed Loeop Spindle Cont
I Step/Dir Hoto
COF (M) Dk pul T fi ]
Output Signal & x | [T Spindle Speed Averagi |
Flood Nist Contrel (TMBasa Preg. “?'F:“
b b
“ G izable Flood/Mist repgley | | = = |
Chstput I“_ E Ganeral Farameters Special Dptions, Usually OEf
Flood Dutput |3_ ﬁ N Dalar:Spin W h Seccnds [T Hot¥ire Heat £or J
Datput Signal # 3 CCF Daday Spin W [ Secwnds || 1 pogur ods, & ”

/ - = ” : L &
dius Spindle - Use Step/Dir sz welllelay Spind DOFN EI Seconds [T Torch Yoliz Conts

Remove I Ensbled Beg [B8 B4 - | [C0F Daluy Span DOWN [ Suconds
"\/ i Bax ADC Count Ejm [ Immediate Reluy off before d

M3 code control output 1 output, M4 code control output port 2 output,M5 shut down output 1

and output2.

M7 code control output 3 output, M8 code control output port 4 output,M9 shut down output 1
and output2.

2.6 Spindle speed control (0-10V) Setup:

There is 0-10v signal output on the control card, Can be used to connect the Inverter to control

the spindle speed.

According to the actual parameters of the inverter and the spindle, set the maximum spindle
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speed (for example,24000RPM). As shown below:The Mach3 Menu => Config => Spindle pulleys:

[
Current Pulley Min Speed Max Speed Ratio
| |Pulley Number 1 | iu |2quou |1
I Reversed
|

=]

Setup Spindle parameters: as shown in the red box

Engine Configuration... Pm}- - ' .n ml B

Fort Setup and Axis Selection | Motor Outputs | Input Signals | Output Signals |
Encoder/MPG’ 5 dlanfa Will Options
Relay Comtrsl | | Moter Control - Special Functioms I
[~ Dizsble Spindle Rel ¥ Use Spindle Motor Outg| [~ Use Spindle Feedback in Syne M |
Cloclwise Output 1 [¥ PHM Control [~ Closed Loop Spindle Cont I
I StepfDir Moto
| CCH M) Cutput 3 P lnes I Il I |0.3
|
Output Signal # = I~ Spindle Speed Averagi
Fload Mist Contrel — e e IIUE
Miniman FWH [0
[ [~ Disable Flood/Mist repglay| | | Lo 4
Mist output 3 o ~TTmmeral Termmelers——— Special Options, Usually DfF
Fleed  Output [t o Of Delay SR U [ Seconds | = i feat for T
Duiput: Signal 25 CCH Delay Spin VB i Seconds || [ Laser Made. fr
ModBus Spindle - Use Step/Dir as weillelsy Spind DOWH [ Seconds | [ Torch ¥olts Conts
[~ Enabled FRez B¢ 64 - | CCH Delay Spin DIWF i Seconds |
Max ADC Count ]15330 [~ Immediate Relay off before d
WBE | BUH l mRK ||
— — =

Enable spindle output. as shown below:

I Engine Configuration... Pm' m m I&J-
Encoder/MEG = | Spindle Setup | Mill Options | :
Port Setup and fxis Selection Motor Dutputs | Input Signals | Dutput Signals I
Signal Enabled ‘ Step Pin# ‘ Dir Pin# ‘ Dir LowhAc... ‘ Step Low ... ‘ Step Port Dir Port W
I X Auds = 0 o = f o 0 :
i | v A =4 0 0 o f 0 0 i
7 hods o 0 o o o o 0
" A Axis o 0 0 o of 0 0
B Axis ¥ o ; o x ¥ (i} o
C Axis 4 0 0 ® ¢ ) 0
Spindle of 1 1 o o 0 0 || i
I
e | ma | ommw ||

Completion of the setting, there are two ways to control the output value of 0 ~ 10V.
1. Using the S command. Such as $20000 (the speed to 20000RPM)

2. Using the Mach3 interface control (input Spindle Speed, and adjust Percentage SRQO's). Figure:
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SRO %

e
RPM ol
Sov . 10000

Spindle Speed

~ 10000

2.6 Mach3 MPG Setup:

Note: The electronic handwheel selection 5V voltage output models, more than 5V output will

damage the hand wheel interface, refer to the following wiring diagram:

USB
X10 04
X100 e 03
02
A axis select o1
- AS
Z axis select 75 "
13
?\’é'uﬂii B 12
A USB MOTION CARD 1"
X axis select

Y axis select XS COM
Y§ DAC

GND il
( Note: the output +5V \a V-
E +5V V4

signal must be 5 v)

AD AP +5V ZD ZP +5V YD YP +5V XD XP +5V

Mach3 MPG Setup:

The Mach3 Menu => Config =>Ports and Pins=>Encoder/MPG’S

i Engine Cnnﬁguratfon.‘.Pﬂ' e - . .n mﬂ | E&-J

Port Setup and Axis Selection | Motor Outputs | Input Signals | Output Signals |

Eneoder/MPG = | Shindls Sites | Mill Optiens | i

Signal Enabled |A -Port # | A-Pin # | B -Port # | B -Pin # ‘ Counts/.. |Velocity | i

I Encodert | & 0 i} 0 0 1.000000 | 100.0000... ‘
[ Encoder2 | & o 0 o 0 1000000 | 100.0000...
Encoder3 | ¥ 0 0 0 0 1.000000 | 100.0000...
! Encodera | & o 0 o 0 1000000 | 100.0000...

I Mg 1 | 0 0 0 0 1.000000 | 100.0000... |

MPG #2 0 0 0 0 1.000000 | 100.0000...

MPG #3 . [o . . . ‘

After setting, click "Apply" to

save the setting results

Pick tick “ "

Press the “Tab” key on your keyboard, to bring up the “MPG MODE” you can use the electronic

handwheel control the motor run.



