GUIDE FOR SETTING UP MPG2/3/4
OVER LPT2 USING MACH3

For this implementation the optional C22 - Pendant Interface Board is required. This
board takes power from the USB port for powering the Pendant's circuit and also
buffers all the signals to ensure reliable operation. The board also has a relay for

wiring a disable circuit at hardware level.

This setup and brains is for an MPG4, but can be used for for an MPG2. The only
difference between MPG2 and MPG4 is that MPG4 has more wires and connections
for 5th and 6th axis.

It is recommended that you upgrade Mach3 to at least version. On previous versions
there could be an axis run-away problem if jogging is disabled while an axis is

moving.

The C22 board does the following pin conversion:

MPG2 | WIRE COLOR | CONNECTION | I/O | LPT2 | MACH3 FUNCTION
PIN TO: 1/10*
1 Red USB +5V Encoder +5vdc
2 Black USB GND Encoder GND
3 Green DB25-2 I 2 MPG1-A+ | MPG CH A+
4 White DB25-3 I 3 MPG1-B+ | MPG CH B+
5 Green/black DB25-1 O |1 Output #6 | Jog “ON” LED
+5vdc
6 White/black GND Jog “ON” LED
GND
7 Yellow DB25-4 I 4 OEM Trig | Select Axis X
#1
8 Yellow/black | DB25-5 I 5 OEM Trig | Select Axis Y
#2
9 Brown DB25-6 I 6 OEM Trig | Select Axis Z
#3
10 DB25-7 I 7 OEM Trig | Select Axis 4
#4
11 Gray DB25-8 | 8 OEM Trig | X1
#5
12 Gray/black DB25-9 I 9 OEM Trig | X10
#6
13 Orange DB25-10 I 10 OEM Trig | X100
#i
14 Orange/black | +5vdc COM for Selector
switches.
15 Light blue DB25-15 I 15 OEM Trig | E-Stop
#8
16 Light +5vdc COM for E-Stop.



http://www.machsupport.com/downloads.php�

Blue/black

17 Red/black

18 Pink DB25-12 I 12 OEM Trig | Select Axis 5
#9

19 Pink/black DB25-13 I 13 OEM Trig | Select Axis 6
#10

20 Purple DB25-20 [ 20 MPG1-A- MPG CH A-

21 Purple / Black | DB25-21 [ 21 MPG1-B- MPG CH B-

* These are the 1/0 functions selected for the Sample XML and Brain files. Users can
reassign this.

Steps for configuring Mach3:

1A. If using parallel ports, install a second parallel port on an available PCI port. If
you do not have one, you can source one here: After installing and configuring a
parallel port on the second port of the PC, make sure you configure Mach3 to allow
that port to be used for input on pins 2-9 and that you have the correct memory
address.

1B. If using the Smooth Stepper, make sure to enable pins 2-9 to work as inputs on
LPT2.



http://www.cnccat.gr/index.php?id=2&productid=692&catid=61&subcatid=&lang=gr�

Dialog

Controller Frequency The Controller Frequency controls how many
1kHz = times per second the velodity is updated

when outputting pulses.
This setting has tradeoffs. At higher frequendies, the motion should be
smoother because there are more veleodty updates per second.

— |

[ %

Port 2 Pins 2 through 9 Direction | In

Cutput Mode

But at higher frequencies the negative aspects indude lower resolution (probably
a minor point), a smaller data buffer, and more demands on USE bandwidth.

At 250 Hz, up to 4 seconds of data can be gueued up. Each doubling of frequency halves
the buffer length, so at 500 Hz, 2 seconds can be buffered, 1kHz, 1second, etc.

Max Step Frequency

¥-mds | 256 kHz v]

Set the maximum step frequency to the
value that is greater than the maximum step
frequency for each axis.

Setting this higher than it needs to be will
limit resolution. For example, if the real max

i 256 kH
i SRS z = step rate is 500 kHz, and you set the Max
! ) Step Frequency to 1 MHz, then full scale will
Z-axis | 256 kHz Bt be 1 MHz, but the plugin will never send a
velodty command to the SmoothStepper
| A-axis 256 kHz - greater than 1/2 of full scale, thus losing one
bit of resolution.
| B-axis | 256 kHz = The Setting for Spindle is not the same.
Resolution is fixed, so it doesn't matter what
. you select, However, it affects the scaling in
Coaxis | 256 kHz :]' Motor Tuning, so you may choose a selection
that makes Motor Tuning work better,
Spinde | 32 kHz -
1 Spindle -

Iv Step and Dir

Pulse Width (us) |0.0

™ Pwm

Base Hz | 1000

™ Relay or None
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Watchdog

If the Plugln fails to
communicate with the
device within the amount
of time listed below, an
EStop will be triggered in
the device,

The time is in seconds and
is rounded to the nearest
tenth of a second. Max
value is 3.1 seconds.

20

Miscellaneous

Cancel

OK
==

ring

Moise Filtering of inputs.

An input must be stable for the specified amount of
time in microseconds before it will be considered
valid.

Values will be assigned to groups of similar signals.

The specified values will be rounded to the
nearest multiple of about 1.43 microseconds. To
dizable filtering for a given groups of inputs, use
a value of 0.0 micoseconds.

Limits | 0.00
Home W
Probe W
Estop [0.00
1g [0.00
Encoders/MPGs | 0.00
Miscellaneous W

(Miscellaneous covers all other inputs)

(indudes A, B,
Index, and timing)

Max Distance to Move While Looking For
Home Switch To Open Or Close

X-axis | 500000.0  A-as | 500000.0

Y-axis | 500000.0  B-axis | 500000.0

Z-axis [500000.0  C-axis | 500000.0

Max Distance to Move While Master And
Slave Are Independent

Master and A-axis l 0.2
Master and B-axis | 0.2
Master and C-axis J 0.2

[~ De-Reference Axes in EStop

2. Connect the C22 to LPT2, the Pendant to the C22 and power the C22. Go to the
diagnostics screen in mach3 and confirm that the Pendant communicates with Mach3
by moving knobs and buttons on the Pendant and watching the LEDs for the status of
the pins changing states. Note that is using the C32 board, the C22 is not required as
this circuit is included in the board.
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3. Configure the Output for the pendant's LED.

Ports & Pins

Engine Configuration...

Port Setup and Axis Selection | Motor Outputs | Input Signals  Output Signals | Encoder/MPG's | Spindie Setup | Mill Options |

g
&
g

Signal

Output #1
Output #2
Output #3
Output #4
Out

< Output #6
Charge Pump
Charge Pump2
Current HifLow
Output #7
Output #8

| Pin Number | Active Low |A

oo o o
XX

- O

o ololo ‘NC.DDDDE
"
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ol o o o

‘unnnﬁ&?nnnn
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Pins 2-9,1,14, 16, and 17 are output pins. No other pin numbers should be used.

4. Configure the MPG under Ports & Pins.



Engine Configuration... Ports & Pins

Port Setup and Asis Selection | Motor Outputs | Input Signals | Output Signals  Encoder/MPG's ISpinde Setup | Mil Options |

Signal ‘ Enabled A -Port # A -Pin # B -Port # B-Pin # CountsfUnit | Yelocity
Encoderl ' 0 0 0 0 1.000000 100.000000
Encoder2 . x 0 0 0 0 1.000000 100.000000
Encoder3 . ' 0 0 0 0 1.000000 100.000000
Encoderd ¥ = B o = F-QE0000 100.000000
e

< MPG #1 * 2 2 2 3 1.000000 100.000000
MPG #2 , 0 0 [1] 0 1.000000 100.000000
MPG #3 I ' 0 o 0 0 1.000000 100.000000

oK H Cancel |

5. Configure the Input Pins.

Engine Configuration... Ports & Pins

Fort Setup and Asxis Selection ] Mator Outputs  Input Signals ]DutputSignaIs] Encadew’MF‘G's] Spindle Setup] kil Elptians]

Signal Enabled | Port # | Pin Mumber | Ackive Low | Ernulated | Hokkey | ad
OFEM Trig #1 | &ff z 4 ¥ &« o
OEM Trig #2 | wf z 5 W W 0
OFEM Trig #3 | eff z 6 g o a
OEM Trig #4 | off 2 7 4 a 0
OFEM Trig #5 | &ff z 8 w &® ]
OEM Trig #6 | wf z g W i 0
OFEM Trig #7 | ef z 10 a a 0
OFEM Trig #5 | &ff z 15 of &« ) 1
OEM Trig #9 | eff 2 12 w a0 ]
OFEM Trig #10 | ef z 13 o & a
AFR Trin #11 | B n fn 4 4 n v

Fing 10-13 and 15 are inputs. Only theze 5 pin numbers may be uzed on thiz screen

Automated Setup of Inputs |

Aoeptar | Cancelar |

The C23 Rev 2. Inverts input pins 12 and 10.

6. Hit the TAB key to bring the JOG window and play with the hand wheel. At this
point the buttons on the pendant will not work, but you should be able to calibrate the
MPG, move the axis if you select the options manually from the JOG menu.



Plugln Contral  Help

sAltS | Settings Alt6 | Diagnostics Alt7 | Mill-=G15 G1 G17 G40 621

Load Wizards I Last Wizai

NFS Wizards | JESSEe

i | [iaotintormation
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m_]. V.UUUY
ICulF [ Auto Tool Zero |
Lcvode | Remember | Return |

Z Inhibit |l_ Jog ON/OFF Ctri-Alt-J J_]
+0.000

OwerRidden
pid [
FRO
" e BE
FRO
....56.00
Feedrate
6.0

—Ni
UnitsiMin !j [][
Units/Rev 0.01

Mach3Mil

Shift Jog ko Overide Jog Mode

7. Download the Brains file "MPG4_LPT2BrainsV4.zip", extract the files and copy

them into: "C:\Mach3\Brains". Then enable the new brains. You should choose
between E-Stop with and without auto enable. The one with auto enable will put
mach3 out of reset as soon as you pull the e-stop button out. The other one will
require that you hit the reset button in the mach3 screen.
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Plugin Control Help

s ats | settings A6 | Diagnostics An-7 | Mil-=G15 G1 G117 G40 G21¢C

d Cerl-vy f
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o _Remember | Returmn | eedrate
[cvmoge | turmy

cosses 1:00:00:00

|I Jog ONGFF Ciri-Ali-J II

- Axis_JogRes_Selector.brn: Handles Axis selection and Jog resolution. It also
enables/disables JOG option no axis is or is not selected.

- Enable.brn and Disable.brn: It handles the enable/disable button.

- E-Stop_W_AutoReset.brn: It handles E-STOP. This brain will automatically
reset mach3 when the e-stop button is pulled out.

- E-Stop_WO_AutoReset.brn: This Brain handles E-Stop. It requires that the
user press the "RESET" button in the screen in order to reset mach3.

Each brain can be enables and run independently. For example the can select
which E-STOP brain to use according the what the user prefers to use. Many
users prefer not to use the enable button, so they do not need to enable this
brain. Having each brain run independently also eases customizing the brains
by the users. A sample XML file is also provided.

If you are upgrading from a previous installation, make sure you backup and
erase the old brains and do not forget to hit "Reload All Brains".

8 Configure the increment to be used under: Config / General Configuration. These
will be the increments that will work for the X1, X10, and X100 positions of the jog
resolution knob.




An XML file with this configuration can be found HERE:

Brains that allow for using axis 5 and 6 for adjusting Feedrate Override and Spindle
Speed can be found HERE : With this brains the pendant will handle axis 1-4 as the
other brains, but when axis 5 or 6 are selected, jog will be disabled and the hand
wheel will adjust feedrate or spindle speed override. If using these brains, the
Encoderl must also be configured on the same pins as MPG1 but on port 0:


http://www.cnccat.gr/products_img/files/Mach3Mill_SS_LPT2.xml�
http://www.cnccat.gr/products_img/files/MPG4_LPT2_FRO_SSO_V5.zip�

Port Setup and Axis Selection I Mator Outputs I Input Signals I Output Signals  Encoder/MPG's | Spindle Setup I Mill Options I

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

Encoderl of 0 2 0 3 1.000000 100000000

Encoder2 » .U :ﬂ .U .U .l.ﬂUUUUU IIUU.UUUUUU

Encoder? x .U :U jCI .U .l.UUﬂUUU IIUD.DUDUUU |
Encoderd x -U .ﬂ -CI -U .l.ﬂUUUUU -IUD.DUDUUU |
MPG #1 = -2 .2 2 . 1.000000 100000000

MPG £2 ¥ -U :ﬂ -U 0 1.000000 -IUU.UUUUUU

MPG #3 x .U :[] :U .U .l.[]UﬂUUU IIUU.UUUUUU

oK Cancel Apply




