The Manual of Mach3, EMC?2 Interface Board CM126

The Manual of Mach3, EMC2, Breakout Board. CM126

1. Outline

This is a Mach3, EMC2 Interface Board. It is linked with Parallel Port attached in PC
It was made that each signal of parallel port to be connected motor driver.

Each input/output port in breakout board is connected with the driver or can be
joined limit & home sensor and it offers Relay contact signal for speed control of
spindle & exterior device.
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The Manual of Mach3, EMC?2 Interface Board CM126
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'P214NO Contact

P216 NOVCOntVactV ]

P217 NOVCOntVactV ]

'P11NOContact

'P117NO Contact

'PLIGNOContact |

'PL14NO Contact

—

P2.1 Spindle Speed
' DC Voltage Output

|
I

P12XaxisPuse |

P13XaxsDR |

Pl4YaxisPuse

P15YaxsDR |

Pl6ZaxsPuse |

PL7ZaxsDR

P18AaxisPuse |

P19AaxisDIR
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The Manual of Mach3, EMC?2 Interface Board CM126

2. Detailed function

® Switch or Sensor Input Port.

+24V DC Power @ 24V
P2.2 Input @[ P22
+24V DC Power @| 24V P2.3 Input ®|(P2.3
P1.15 Input ®f P1.15 P2.4 Input ®| P2.4
P2.15 Input ®| P2.15 P2.5 Input ®| P25
GND ®| ND GND ®| GND
+24V DC Power @24V +24V DC Power @2
P1.10 Input ©| P1.10 P2.6 Input @/ P26
P1.11 Input @[ P11 P2.7 Input ®|P2.7
P1.12 Input ®| P1.12 P2.8 Input @) P2.8
P1.13 Input ®| P1.13 P2.9 Input ®|(P2.9
GND @l oND GND ®|GND
®| 24V
+24V DC Power ®|p210
P2.10 Input ’
P2.11 Input ®@| P2.11
P2.12 Input ®)| P2.12
P2.13 Input ®[P2.13
GND @[ GND

There are total 6 connectors (5 for portl / 13 for port2) as above picture, It
has each 4 or 6 pins. 24V Pin here provides power of exterior sensor and can
be joined to the sensor to be input by +24V

If the sensor is the contact by type of switch, you can do not to use 24V Pin.

Input signal here can connect “High” “Low” & “Switch Contact”
The operation for each inputting can modify setting in port & pins in menu
after checking it in Diagnostics(Alt—7)

It can link with emergency stop button to halt the system in this port
when the emergency and can connect other input button too.
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® Speed Control of spindle & Relay Port for controlling exterior device.

u CM®
o P2.14 NO Contact
= NOj®
®
3 M P2.16 NO Contact
> NOl®
- (M@
D P2.17 NO Contact
~ NOl®
O CM > E M@ P1.1 NO Contact
N P1.14 NO Contact NO |®
aa NO @ . oM l@
%W o N P1.17 NO Contact
- . ~ NO [@
N e P2.1 Spindle Speed
= o ®
oD DC Voltage Output = CM P1.16 NO Contact
@ > NOl@

This port outputs 0~5V or 0~10V DC voltage for speed control of spindle.

In Mach3, it is outputted after the PWM signal is converted to DC voltage
when speed control of spindle by PWM mode.

For DC voltage can change speed of motor by connecting to servo driver or
inverter. You use No. 1 Pin in Port2

i Spindle Speed
i DC Voltage Select |
0~10V/0~5V :

The output voltage is selected 0~5V or 0~10V range.

Relay Port is comprised of COM & NO.

“NO” is normal open so, it is open usually and if the relay works,

it means that it is connected.

No.1, 14, 16, 17 in Port 1 and No.14, 16, 17 in Port 2 are allocated.

To extend exterior output, you should need an output control code.

For an example, the 14 in Relay port P2 above is allotted by Pin No.14 in
port2 and it is set Output #3.

This output can use after assigning to M3, M7, or M8 but | show you another
example to use making other M Code.

4
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The Manual of Mach3, EMC?2 Interface Board CM126

M code is saved in Mach3—-macros—Mach3Mill.
Open an note pad to create a new M code

ActivateSignal(output3)
Put down above and save as M12.m1s

DeActivateSignal(output3)
Put down above again and save as M13.m1s

And if you spell M12 in MDI screen, the relay3 should be “On”
If you spell M13, you can check it out that it should be “Off”

MDI input window is in MDI(Alt—2)

= l LIS

® Port connecting to driver

PLS+ o S —
PLS- |  PL2Xaxis Pulse
>< || T
DIR+ P1.3 X axis DIR

DR- @ | L e

This is the port to join the driver in each axis and is made by Pins above. This
port can link with revolving axis as well as moving straightly in each axis and
can do also speed control for by connecting to motor driver for spindle.

For linking with driver, It applies +/- line driver and

is the output 1pulse as DIR / PLS

It is allotted 2~9 in port1 and 2~5 in port?2

JI Robotics
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EX) Samsung servo

SERVO DRIVE

i
Line Driver PULS 1L
MC3487 or i
AM26LS31 PULS

SIGN 48

5
i
PN

—

“DIR” & “SIGN” as direction signal are same.
“PLS”, “PULS”, “CLOCK”, & “CLK” as pulse signal are same.

® Power Input Port

........................................

CHICICINC

........................................

-
:

It is the port accepting +24V power for Board—driven.
If you don’t use Power for driver in exterior, it has about 80mA current

consumption.
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The Manual of Mach3, EMC?2 Interface Board CM126

3. Mach3 / Run Screen

Mach3 CNC Licensed To: JI Robotics -8 x|
File Config Function Cfg's View ‘Wizards Operator Plugln Control Help

Program Run Alt-1 MDI Alt2 l ToolPath Altd | Offsets Alt5 Settings AltS Diagnostics Alt7 Mill->G15 G1G17 G40 G21 GI0 G894 G54 G439 G99 G64 GIT

+0.0000

3] 2
Goto | |[Machine Sof
Lo (5558 oo | 25
| LoadWizardsA_J

Conversational l

Last Wizard

File:fiNo File Loaded
Edit G-Code Rewind Ctrl-W = i
le St z i - : ‘
E"mall ool _sesocucuialm oo | oemen  FRO% SRO%
Close G-Code Reverse Run . Tool ) QJ * I 100 100
Feeamo| _ tomccode | on | o | | Dia. +00000 TN 9 B ()
<SDC’ : Block Delete . H +Q OOOQ
: Set Next Lmi_‘J M1 Optional s‘gu. sl s NNININD FRO 2000 00
Line: 0 Flood CtlE_ | Auto ToolZero_ | S RPM 01
Run From Here | [cvmode | Remember | Return fjesdrats S-ov 10000

JOGRate  50.0 m

Cs guimaed | —2000001
i — . [ UnitsMin 0.00 Spindle Speed
Zilll: I Jog ON/OFF Ctrl-AltJ I —

G-Codes M-Codes | +0.000 UnitsRev — (0.00. ~ 10000

History | Clear : Initialization Macro Called on reset. I Mach3Mill

Stop
<Alt-S>

4. Mach3 / Set-Up

“Set Value” made here, is just an example.
It can possible to set it variously and can do detailed modification.

Menu / Config — Select Native Units— Choose “ MM’s

Set Default Units

Units for Motor Setup Dialog
* MM's " Inches
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The Manual of Mach3, EMC?2 Interface Board CM126

Menu / Config — Set up in Port and Pins as below.

Engine Configuration.., Ports & Pins 3 x|
Port Setup and Axis Selection ]Motor Outputs | Input Signals | Output Signals | Encader/MPG's | Spindle Setup | Mill Options |
- Port # - Port #2 - IMaxNC Mode

/et Erabice I™ Port Enabled OH [~ Max CL Mode enabled
0x378 Port Ux27 Port ™ Max NC-10 Wave Drive
Entry in Hex 0-9 A-F Entry in Hex 0-9 &4-F Program restart
| iBinsediasinntss ~Restart if changed
[~ Shetline 1/2 Pulse mode,
Kernel Speed - I~ ModBus InputQutput Support
(" 25000Hz ¢ 35000Hz ¢ #5000HZ ¢ 60000hz [~ ModBus Plugin Supported,
" 65000hz ¢ 75000hz  © 100khz g ECP t"’l';'F'b”sSS”Pﬁ'JC" ol
) vent Driven Serial Contro
Note: Soﬂwarsemglsggggsigned and motors retuned [~ Servo Serial Link Feedback

0K | Cancel _I Apply I

Confirm Pin No. & Port No. exactly.

*xx* Make sure to press “Apply” button before going on to each tap.
If it is not, it isn’t saved. **x*

Engine Configuration.., Ports & Pins N x|
Port Setup and &xis Selection  Motor Outputs |Input Signals | Output Signals | Encoder/MPG's | Spindle Setup | Mill Options |

Signal Enabled | Step Pind | Dir Pin# l Dir Lowdctive | Step Low A... l Step Port | Dir Port |
X Axis o 2 3 of of i i
¥ Axis f 4 5 of of i i
Z bxis f B 7 f of 1 1
A Bxis o 8 g of of ! i
B Axis x 0 0 x x 0 0
C Axis x 0 0 x x 0 0
Spindle o 1 0 x x 2 0

OK I Cancel _I Apply I

For both “Dir Low Active” and “Step Low Active”
You should set after judging the direction well in each axis in CNC in view of
surroundings your driver is working.
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And Voltage Output Pin for speed control of spindle is set No. 1

This process can be differ depending on users and it has to be followed some
efforts experiencing a few trial & error experiments.

Engine Configuration.., Ports & Pins 0 x|
Port Setup and Axis Selection | Motor Outputs  Input Signals IOutput Signals | Encoder/MPG's | Spindle Setup | Mill Options |
Signal Enabled Port # Pin Mumber Active Low Emulated HotKey -
X ++ of 2 2 of W 1]
K== of 2 3 of W 0
% Home of 1 10 of 4 0
Yo+ of 2 4 v of * 0
¥ - of 2 5 of 4 0
¥ Home of 1 1 of t ¢ o
Z of 2 6 of 4 0
Z-—- of 2 7 of b4 0
Z Home of 1 12 of 4 0
& ++ of 2 8 of g 0 £
ins 1U-13an are inputs, Only these 5 pin numbers may be used on this
Automated Setup of Inputs |
| |
ok | Gkl || iy |
Set up X Home, Y Home & Z Home.
Engine Configuration.., Ports & Pins 0 x|
Port Setup and Axis Selection | Motor Outputs  Input Signals IOutput Signals | Encoder/MPG's | Spindle Setup | Mill Options |
Signal Enabled Port # Pin Mumber Active Low Emulated HotKey -
Y Home of 1 11 of b4 0
7 ol 2 6 of ¥ 0 J
Z- of 2 7 of 4 0
Z Home of 1 12 of b4 0
B ++ of 2 8 of 4 0
& - of 2 9 of g 0
4 Home of 1 13 of 4 0
B ++ 4 1 0 K 1 b4 0
B - 4 1 0 4 4 0
ome 4 T 0 4 4 u ~|
Pins 10-13 and 15 are inputs, Only these 5 pin numbers may be used on this
Automated Setup of Inputs |
ok [[camd | v |

If use A,B,C axis, set it and if it is not, remove “Enable”

9
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The Manual of Mach3, EMC?2 Interface Board CM126

“Set Value” can be much different because users could do “Home” or ‘Limit”

Engine Configuration.., Ports & Pins N x|
Port Setup and Axis Selection | Motor Outputs  Input Signals IOutput Signals | Encoder/MPG's | Spindle Setup | Mill Options |

Signal Enabled Port # Pin Mumber Active Low Emulated HotKey
C Home b4 1 0 of b4 0
Input #1 of 2 10 of ® 0
Input #2 of 2 1 of 4 0
Input #3 of 2 12 of W 0 _J
Input #4 W 1 0 of g 0
Probe 'S 1 0 of ® 0
Index 4 1 0 ® 4 0
Limit Ovrd 4 1 0 *® b4 0
EStop o 1 15 o Ix 0
THC On | 3¢ 1 0 ' W 0 =
—— — 3 = — — =
Pins 10-13 and 15 are inputs, Only these 5 pin numbers may be used on this
Automated Setup of Inputs |

oK I Cancel _I Apply I

Set up “EStop Pin” as above.

In “ActiveLow” case here, should apply after checking out whether your emergency
stop button is “Active Low™ or “Active High”

For probe, it is allotted for Tool Zero Sensor in Z axis.

Engine Configuration.., Ports & Pins 3 x|
Port Setup and Axis Selection | Motor Outputs  Input Signals IOutput Signals | Encoder/MPG's | Spindle Setup | Mill Options |
LSignal Enabled Dot LDip humber L active Loy LEmulated LHotKey Lad
THC Down b4 1 0 ¥ W 0
QEM Trig #1 of 2 13 of g 0
OEM Trig#2 | of 2 15 of 4 0
QEM Trig #3 ¥ 1 0 ¥ 'S 0
[OEM Trig #4 | 3¢ 1 0 73 74 0

OEM Trig#5 | 3¢ 1 0 4 4 0 J
OEM Trig#6 | 3¢ 0 0 x x 0
QEM Trig #7 4 0 0 ¥ b4 0
QEM Trig #8 b4 0 0 4 4 0

QEM Trig #9 b4 0 0 4 g 0 £

Pins 10-13 and 15 are inputs, Only these 5 pin numbers may be used on this
Automated Setup of Inputs |

oK | ,m_l Apply ]

For OEM Trigger #1 & #2 are assigned for Cycle Start and Feed Hold button.

10
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The 1000 inputted in OEM Trigger #1 is Cycle Start OEM Code.
1001 of #2 is OEM Code in Feed Hold.
For more detailed thing, hope to refer to MACH3 manual.

System HotKeys Setup x|
i~ Extemal Buttons - DEM Codes
—Jog Hotk: g
cy;ScanCode ScanCode Trigger #  OEM Code
_Xax f33 X [37 1 [1000 8 [
-1
| v @ 2 [1o01 9|
! ! IRl 10 [
_Zax |]33 _Z- |34 4 [ 11 |1
A2 +d[50 470178 5 [1 121
6 [1 13 |
B7V++][999 WA |EET] .
L /w4399 Cw-|[933 15 [1
~ System Hotkeys
ScanCode ScanCode
_DRO Select | 593 __CodeList_| 599
MDI Select I I999
_Load G-Code | [353
Engine Configuration.., Ports & Pins 3 x|

Port Setup and &xis Selection | Motor Outputs | Input Signals  Output Signals |Encoder/MF‘G's| Spindle Setup | Mill Optians |

Signal Enabled | Port # | Pin Mumber | Active Low [«]

Enablef % 1 0 w

Output #1 of 1 14 '

Output #2 of 2 14 4

Output #3 of 2 16 4

Output #4 of 2 17 b4

Output #5 of 1 1 4

Qutput #6 of 1 17 ®

Charge Pump g 1 0 g

Charge Pump?2 % 1 0 4

Current Hi/Low b4 1 0 4

Output #7 of i 16 4 =l
Pins2-9, 1, 14, lB,_and 17 are output Eins. Mo other Ein nurmbers should be

0K I Cancel _I Apply I

For Output #1, #2, #3, #4, & #5, #6, #7 Pin are relay output port and set as above.
In ActiveLow, should apply after thinking according to exterior device connected your
CNC.

If you want to use spindle & pump for cutting oil, remove “checking” above picture.
If it is checked, it means that it does not use.
To set speed control of spindle is as follows..

11
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Engine Configuration.., Ports & Pins ] X|

Port Setup and &xis Selection | Motar Outputs | Input Signals | Output Signals | Encader/MPG's  Spindle Setup | Mill Options |

—Relay Control ~Motor Control —————— Special Functions
[~ Disable Spindle Relays v Use Spindle Motor Output [~ Use Spindle Feedback in Sync Mode
Clockwise Qutput # l: IE ggg’}&?mﬂm [~ Closed Loop Spindle Control
CCW (M4) Qutput# |1 P Jos I |1 D [03
. Ou.tput Signal #'s 1-6 PiMBase Freq, IMU—' [~ Spindle Speed Averaging
~Flood Mist Control —————————— |
[~ Disable Flood/Mist relays pelay jillint) %
Mist Qutput # E— ]U - General Parameters -Special Options, Usually Off+
Flood M8Output# [ [T Doty SpmlUP ! Seonee I~ Hotifire Heat for Jog
Output Signal #'s 1-6 CCW Delay Spin UP 1 Seconds [~ Laser Mode, freq
~ModBus Spindle - Use Step/Dir as well- | CW Delay Spind DOWN  [g Seconds [~ Torch Volts Contral
[ Enabled  Heg |64 b4 - 127 || CCW Detay spin DOWN|n Seconds || [~ Torch Auto Off
Max ADC Count [T6380° [~ Immediate Relay off before delay

oK | Cancel _I Apply

5. Motor Tuning

Menu / Config — choose “ Motor Tuning”
Select “X axis” and set to be fit user’s equipment.
For Velocity or Acceleration, it can alter adequately.

*xx*xx Make sure to press “Save Axis Setting” after inputting.

Motor Tuning and Setup i x|
~ Axis Selection -
Velocity
X - AXTS MOTOR MOVEMENT PROFILE
3072
@ 27648
Z 24576 ¥ Aixis |
= 21504
2 18432 Z Axis |
1536
E 12288 & Axis I
29216
3
- 6144 B Axis I
= 3072
0 7
0 005 041 015 02 025 03 035 04 045 05 C Axis I
Time in Seconds
ﬂ—! Spindle I
Accel —_}
ey rreeraen SHYE XIS SETTINGS
Steps per In's or mm's per min.  in's or mm's/secjsec  G's 1-5us 0-5

o]
=

[te0 [t595.8 [s00 [o.os088 [1_ [1_ Cancel
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Motor Tuning and Setup 3 ] x|
- Axis Selection
Velocity
Y - AXTS MOTOR MOVEMENT PROFILE
3072 X Axis
@ 27648
Z 24576
= 21504 N
2 18432 2 Axis l
w
= 1536
i 12288 & Axis
29216
=S
- 6144 B Axis
= 3072
0 7
0 005 01 015 02 025 03 035 04 045 05 C Axis
Time in Seconds
—d Spindle
Accel —_Jl
Velocity Acceleration Step Pulse  Dir Pulse oAYE ARIS SETTINGS
Steps per In's or mm's per min.  in's or mm's/sec/sec Gs 1-5us 0-5
[t60 [t999.8 [500 [o.0s0988 1 1 Cancel oK |
Motor Tuning and Setup 3 ] x|
- Axis Selection
Velocity
Z - AXTS MOTOR MOVEMENT PROFILE
3072 X Axis
@ 27648
Z 24576 ¥ Aixis ‘
= 21504
2 18432
w
= 1536
i 12288 & Axis
29216
=S
- 6144 B Axis
= 3072
0 7
0 005 01 015 02 025 03 035 04 045 05 C Axis
Time in Seconds
—d Spindle
Accel —_Jl
Velocity Acceleration Step Pulse  Dir Pulse oAYE ARIS SETTINGS |
Steps per In's or mm's per min.  in's or mm's/sec/sec Gs 1-5us 0-5
[t60 [t999.8 [500 [o.0s0988 1 1 Cancel oK |
Motor Tuning and Setup 3 ] x|
- Axis Selection
Velocity
A - AXTS MOTOR MOVEMENT PROFILE
3072 X Axis
@ 27648
Z 24576 ¥ Axis ‘
= 21504
2 18432 7 Axis l
w
= 1536
£ 12288
Z 9218
=S
- 6144 B Axis
= 3072
0 7
0 005 01 015 02 025 03 035 04 045 05 C Axis
Time in Seconds
—d Spindle
Accel —_Jl
Velocity Acceleration Step Pulse  Dir Pulse oAYE ARIS SETTINGS |
Steps per In's or mm's per min.  in's or mm's/sec/sec Gs 1-5us 0-5

[te0 [to99.5 [500 [pososes [ [t Cancel oK |
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Motor Tuning and Setup N

SPINDLE MOTOR MOVEMENT PROFILE

Yelocity mm's per Minut

491

Accel —— 1)

Steps per

393216
344064
294912

2457 6
1966.08
1474 .56

983.04
52

0

0

005 01 045 02 025
Time in Se

03 035 04 045 05

conds

Velocity Acceleration

In's or mm's per min.  in's or mm's/se

c/sec G's

Step Pulse
1-

400

3000 |500

|0.050988

Sus

Dir Pulse

0-5

O

Yelocity

—#Axis Selection

X Axis

Y Axis

Z Axis

A Axis

B Axis

|
[ |
A
[
|
[

C Axis

x|

Cancel

Menu / Config — Choose “Motor Homing” and set as below.
For more detailed explanation as for each functions, refer to mach3 program manual.

B
ETTIES are 1 Setup Units.

Axis HeversedlSoftMax |Soft Min | Slow Z... |Home,.. |Hame... [Auto 7 ISpeed%

% x 10000 -100.00 1,00 0,0000 4 of 20

¥ 4 10000 -100,00 1,00 0,0000 t 4 of 20

z 4 10000 -100.00 1,00 0,0000 t 4 of 20

P ¥ 10000 -100.00 1,00 0,0000 x of 20

B x 10000 -100.00 1,00 0,0000 x of 20

C g 100,00 -100,00 1,00 0,0000 4 of 20
28 home location coordinates -

% o a o

v o B o

z o c o
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6. How to adjust spindle speed

Set up as follows after you finish setting above.
Config — Click “Spindle Pulleys”

Fixtures,. ..
ToolTable, ...

Input “Max Speed” of spindle as below.
If Max Speed is 20,000RPM , input 20000

T E W1 Maehine 111
Pulley Selection I
= Current Pulley Min Speed Max Speed Ratio
[Pulley Mumber 1 =l |5000 [t

g [~ Reversed
1l

i o« |

L g T '

If so, can do speed control of spindle in mach program.

e

_.SRO%
Lsendocoigagl] >,
o a8

RPM G
Sov. 0

Spindle Speed

If it is S1000 on G code, It means the spindle RPM is 1000 and if it is S5000
It means the RPM is 5000

15
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7. Further Information
Allotted pin for Home & Limit Sensor is available in many ways.
You can connect one pin together to Home & Limit sensor in each axis in CNC and

the rest of pins can be allocated by switch input too setting up Probe Sensor or OEM

Trigger.
For more detailed, refer to MACH3 manual.

** |f you have any questions or concerns, feel free to contact us anytime via

facebook below.
Vstuson I Robotics
B [2cebook -

Go to Page :  http://www.facebook.com/pages/JI-Robo-Cnc/1025100565665197ref=hl
Pls..First, Click “ Like” and leave a comment.

jirobotics@gmail.com
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