
MPG101B  Mill/Router MPG101B Torch/THC
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28 FUNCTION Hand Control w/ 4 Quadrant Jog Stick



MPG101B  FEATURES LIST:

Low Profile
Light Weight
High impact ABS case.  Jog stick rated for 1 million operations.
Tactical feel push buttons with spacing for shop use.
Heavy 3mil laminated Front Decal is scratch resistant.
One Handed operation.
Direct High Speed Parallel Port operation.
Single 9 pin cable usable up to 25 ft.
Low impedance input and outputs for max noise rejection
Noise threshold is 2.5VDC [50% of signal voltage].
16 Keys + 8 Dual purpose gives 24 functions.
Two Axis Jog Stick.  360 degree control.
Auto return to zero and smooth operation of Jog sticks
Jog Stick dead zone to prevent false jog commands
Proportional Jog Stick for variable speed jogging.  16 speeds for each direction.  Stick deflection sets jog
speeds.
Independent jog speeds for each axis.
Fast and Slow Jog modes with button select.
XY or ZA Jog select from button or switch on Jog Stick.
Continuous or Single Step Jog Mode select.
Single Step mode uses step jog increment set in MACH.
Holding stick repeats Single Step at two pulses per second.
Single step in two directions at once if needed.
3 Bright LED's indicate State/Mode of Jog Stick.
Custom plug-in is easy to load and setup.
No pins to configure in MACH.
Plug-in Config has choices for 3 possible default configurations for CandCNC products. [MINI-IO; MP1000;
Universal Port card].
Dual Purpose buttons can be reassigned.
Two Custom Functions included for XY (only) Reference and Load Mat (Load Material).
Load Material function reads custom Load Material DRO's in CandCNC screen sets.
Two button input required to turn ON Spindle or Torch (Safety Lockout).
Single button push turns off Spindle/Torch.
AUTO register shift puts keypad in correct mode based on being in RUN or SETUP modes. Bright Green
LED to indicate mode.
Software debounce eliminates false inputs from switch bounce or noise.
Uses 6 (7 is optional) inputs to a parallel port leaving other inputs and outputs for other uses.
Works with all MP1000 Series products.  Plugs into existing 9 pin front panel input.
Works with new Port2 card for Mini-IO-Combo and Super Combo.
Optional Universal Port 2 card for use of pendant with most MACH setups.
Special button functions for THC control from pendant.
Adjust Tip Volts while cutting.
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INITIAL SETUP OF MPG101B

Prior to setup of the MPG101 determine which product is going to be the interface for the
pendant. The MPG101B is a processor based Hand Control that is designed to work with
MACH3 versions 2.00.009 or greater. Check to make sure that your version of MACH3 is at the
minimum level. If you are at a lower level download the latest MACH3 version from
www.machsupport.com. The unit has been tested up to release 2.00.049 and we will continue to
confirm compatibility with the latest releases. When you upgrade MACH be sure to backup the
MACH3 folder on your PC PRIOR to starting an upgrade. Having a backup allows you to recover
profiles and screens that might get overwritten during an upgrade. Just make a COPY of the
MACH3 folder and rename it.

For Setup with MP1000 products including MP1000-THC; MP1000-Basic (RTR) and MP1000-
SPS (Spindle Speed).

1. Download the CNCMpg101.dll from the website or from our support CD (ver 2.2 or later.
File is located at http://www.CandCNC.com/downloads/Mpg101Plugin or in the
Files/MPG101 Support section of our CandCNCSupport Yahoo Group. If you run the
auto install on the ver 2.2 CD (CandCNC Support Files.exe) it will put the plugin in MACH
for you and load the proper profiles and screen sets.

2. Place the CNCMpg101.dll into the MACH/Plugins folder on your PC that will run MACH3.
3. Start MACH3 with the correct profile to match your hardware. All CandCNC products

ship with profiles (xml!s).
4. Use the top menu in MACH and select Config/Config Plugins.
5. You should see a list of plugins in a window. The CandCNC MPG101 should be in the

list.
a. If you do not see the CccMPG101 plugin listed repeat step 2 making sure you

are using the Plugin folder under the active version of MACH. (usually C:\MACH)
b. If the Joystick plugin, ShuttlePro or any other CandCNC plugin is ENABLED you

must disable them at this time.
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1. Enable the CccMpg101 plugin by clicking on the red X and it will change to a green check
(enabled).

2. Click on the CONFIG next to the CccMpg101 plugin and you will see the following screen
appear:
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1. Select the "Reset Defaults# button at the bottom. You willsee the following:

2. Select the default layout you want to use. Router or Plasma Torch. The front panel
decal is layout out for one or the other and is shipped based on the customer!s indicated
use. Plasma Torch changes the default button assignment for 4 buttons.

3. Once you have decided on the Default layout then select the "Connections# button and
select the type of hardware you are attaching to.

4. You can now elect to use the pendant as configured or you can choose to change any of
the buttons not grayed out to any other function in MACH. To do so just select a button in
the first screen above and select the function you want that button to perform. Note that
for most of the buttons available there are two seetings. One for lower register (Run)
mode and upper register (Setup Mode). The functions you choose for each mode will
only be available when the keypad is in that specific mode.

5. Once you have the pendant configured like you want (you can always come back and
change things later) then physically connect the pendant using the 25 ft DB9 cable
supplied. The Green PWR led (larger green LED) will turn on when you connect the
pendant and have power to the system it is connected to. If you elect to use another
cable make sure it is an "extension# cable, which indicates all wires are connected and
straight through. Cables that are classified as Serial Port or RS232 cables and don!t
have the term EXTENSION in the description may not have all wires connected or worse
have crossed runs for serial communication. These type cables will not work for the
pendant.

Once you have the pendant software configured and the pendant attached you are close to being
able to use the MPG101B. It!s important that you have the 2nd Parallel Port installed and that it!s
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address (hex address) has been properly set in MACH. You can find the proper Hex address for
your card by opening the Hardware Manager in Windows and finding the Ports resource and
opening that part of the tree to reveal the installed ports. Your 2nd parallel port should show up as
an LPT port. Make sure it is set to EPP mode and that it!s named as LPT2. If it shows up as
LPT3 then change it in the profile. Open the Resources Tab and note the first hex address.
EXAMPLE: ae000. Now put that address into the port #2 address in MACH in the Config/Ports &
Pins/Port Setups & Axis Selection Tab.

Once you have the port installed open the Diagnostics tab on any of the CandCNC Screens
(MP1000-THC4a or later).
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Note that there is a Port Monitor double row of LED!s:

Your screen may look slightly different but the Raw Port Input Bits should have most of the LED!s
green. When you push a button on the pendant you will see a "pattern#(6 inputs) appear on the
Raw Port monitor. If you see changes when you hit a button then the pendant is talking to the
parallel port. If you see no activity then check your port 2 settings again.

Once you have activity then use the Jog stick to move in a direction. The X and Y DRO!s on the
diagnostics screen should move up and down depending on the direction you push the stick. The
direction of the stick movement should move the DRO in the right direction. When you push the
stick away from you (from center position Upper right quadrant) the DRO numbers should
increase. If one or the other do not then open the Config screen in the Config Plugins and
reverse the stick direction by checking or unchecking the appropriate Reverse direction box.

You can set the direction of movement controlled by the joystick on all 4 axis. You can also
define the four axis of control. The first axis is the left to right movement of the stick when in the
"XY#(LED off) mode on the pendant AXIS MODE button (button 4). The Second is the forward
reverse movement of the Jog stick in XY mode. 3 is the forward to reverse movement when in
ZA mode (LED ON). 4 is the left to right movement. If you do not have a 4th axis then than
movement does nothing. The default settings are for using it as XY and Z with Z being the
Forward and reverse of the stick rather that side to side.
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One Final setup task: Open Mach up to Config/ System Hotkeys. You will
see the following screen:

Make sure all of the External Buttons - OEM Codes are set to -1.  Earlier versions of
our XML files may have those keys set to specific numbers.
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The screen for Ports & Pins/Input Signals is shown. The Plug-in should set the upper OEM triggers
(10 - 15) as shown above.  Open that section ans check.  If the seetings for those inputs are anything

else then set them as shown and Apply the new settings.

Earlier MPG01 settings activated port 1 pins 13 and 15 as encoder inputs
Those inputs need to be disabled (red X) since those pins are used by the

MPG101B.



USING LOAD MAT (load material)

A custom function is included with the pendant and marked as "LOAD MAT#meaning "LOAD MATERIAL#
In order to use that feature you need to be running an update Screen SET that has the Laod Material DRO!s

on the SETTING TAB in MACH

In that screen enter the XY and Z postions you want the table/gantry to move to when you need to
load material



Take a few minutes and play with the different jog settings. Observe that the jog speed range is
shifted by using the High/Low Jog Speed button. It!s easy to rapid full speed over to a position a
few inches from the target, switch to Low Speed with the button (LOW LED on ) and move closer.
If precise positioning is needed click on the Jog Type Button to "STEP#(Step LED on). Bump the
stick and you move one step (step increment is set in MACH). Hold the stick in a direction and it
steps at a rate of 2 steps per second in that direction.

NOTE: The MPG101B has a button on the joystick that is engaged by pushing straight down on
the stick. This can be done with the stick in a non-centered position. It performs the same
function as the Axis Pair switch and switches the active axis from XY to ZA or back again. You
can use this feature to quickly setup the XY and Z positions without ever moving from the jog
stick.

WARNING: Using the MPG101B to control your machine is addictive. You will quickly adapt
your operation to using the MPG101B for most machine operation without having to run to the
keyboard. If you MPG101B gets misplaced or stolen you will suffer serious withdrawal pains!
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MPG101 General Features:

The SHIFT LED is used to indicate the mode of the keypad.  In SHIFTed mode (LED ON) the keys are in the
UPPER register and keys in the Grey or Black areas with tags above the Key perform those shifted functions.
Some keys like the upper row (1-4) and the FEEDHOLD, STOP and RESET are single function keys.  Some keys
cannot be redefined in the Plug-in Config screens.  To move from SHIFT to the lower register functions you
have to be in RUN mode.  Only functions that can be performed while code is running will be functional in the
RUN (SHIFT LED off) Mode.

Some single function buttons work in either mode:
1. SPINDLE
2. STOP
3. RESET

SPINDLE

OUT 2

REF XY

RESET

LOAD MAT

FEEDHOLD

RUN

STEP

High/Low

LOW ZA

REF X REF Y REF Z

JOG TYPE

FRO + FR RESETFRO -

ZERO X ZERO Y ZERO Z

AXIS PAIRJOG SPEED

Cont/Step XY/ZA

PWR

STOP

SHIFT

Proportional
Quadrant

JOG

MGP101B

SPINDLE - SPINDLE+

CandCNC

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

AUTO MODE SHIFT

The keypad
automatically

shifts key
functions

based on the
MODE you are

in.  Pushing
the

FEEDHOLD(1
4), STOP(15)
or RESET(16)

Button
will place the

keypad in
SHIFT MODE

Two Custom functions are accessed in
SHIFTED mode via the REF XY and
LOAD MAT buttons.  The REF XY
moves Z up to "Safe Z# and homes X
then Y.  The SAFE Z setting needs to
be set to a number you want the Z to
retract to prior to the XY moving to the
X and Y Home switches.  This is NOT
the same as the GO HOME function in
MACH since GO HOME  will move the Z
to reference first and that will slam the
Z onto the material and drag it across
when using the Z home as a touch-off
sensor in plasma.

The LOAD MAT reads the Load
material DRO!s in the Settings Tab in
MACH (CandCNC screen) and uses
those settings to move the machine to
a position for the operator to load
material.  If the DRO!s are not there, or
no value is in them, the button will not
do anything.

The three red LED!s across the top show you the state of the buttons below each
one.  See the keyboard function descriptions for more detail
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NAME Button # FUNCTION Notes

SHIFT LED Used to indicate shift mode. ON in SETUPMODE OFF in RUN
RUN 1 Activates Cycle Start (RUN) function in MACH. Starts Program
JOGSPEED 2 Selects HIGHor LOW Jog Speed for Jog Stick Lowspeed Jog 25%of max
JOGTYPE 3 Toggle between Continuous Jog and Single Step. Step increment set in MACH
AXISPAIR 4 Toggle between XYand AZ axis pairs for the Jog Stick

REF XY 5 CustomFunction to Ref (home) XYand raise Z to Safe Z
REF X 6 Reference (Home) X only
REF Y 7 Reference (Home) Yonly
REF Z 8 Reference (Home) Z only
OUT 2 9 Toggles OUT 2 ON/OFF
ZEROX 10 Zero's the X DROin MACH
ZEROY 11 Zero's the YDROin MACH
ZEROZ 12 Zero's the Z DROin MACH
SPINDLE 13 Turns off OUTPUT1. Use Button 4 with 13 to turn OUTPUT 1 ON Two button safety for ON

LOADMAT 14
CustomFunction to Read LOADMATERIAL DRO's in MACHand
rapid to position set in the DRO's (XYZ) Located in SETTINGSTAB

STOP 15 Cycle STOP Stops execution of g-code instantly May result is lost position
RESET 16 Puts MACHin RESET (soft E-STOP)

Not Assigned 5 Open
FRO- 6 Decrement Feedrate by 10%each press
FRO+ 7 Increment Feedrate by 10%each press
FRO 8 Feedrate Override Rest feedrate to programvalue
OUT 2 9 Toggles Out2 ON/OFF No safety
SPINDLE- 10 Decrements Spindle Speed Only works for units With SS
SPINDLE+ 11 Zero's the YDROin MACH Only works for units With SS
Not Assigned 12 Open
SPINDLE 13 Turns off OUTPUT1. Use Button 4 with 13 to turn OUTPUT 1 ON Two button safety for ON

FEEDHOLD 14
Pauses Programexecution at logical end. Will not stop in the middle
of a move. Safe to continue Auto SHIFT to SETUPMode

STOP 15 Cycle STOP Stops execution of g-code instantly Auto SHIFT to SETUPMode
RESET 16 Puts MACHin RESET (soft E-STOP) Auto SHIFT to SETUPMode

LOWERREGISTERFUNCTIONS

UPPERREGISTERFUNCTIONS

Buttons highlighted in YELLOW can be reassigned using the CONFIG in the MPG101 Plugin. UPPERor LOWERregisters are
independent. Some functions cannot be reassigned or only reassigned in one register

MILL/ROUTERFUNCTIONS

BUTTON FUNCTIONS FOR MILL/ROUTER

10



MPG101B THC VERSION

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

To  activate Torch from MPG101B
You must hit button 4 (upper right corner

BEFORE you hit button 13 (TORCH button)
Hitting the TORCH button alone will always turn

the torch OFF.
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NAME Button # FUNCTION Notes

SHIFTLED Used to indicate shift mode. ON in SETUP MODE OFF in RUN
RUN 1 Activates Cycle Start (RUN) function in MACH. Starts Program
JOG SPEED 2 Selects HIGH or LOW Jog Speed for Jog Stick
JOG TYPE 3 Toggle between Continuous Jog and Single Step.
AXIS PAIR 4 Toggle between XY and AZaxis pairs for the Jog Stick

REF XY 5 Custom Function to Ref (home) XY and raise Z to Safe Z
REF X 6 Reference (Home) Xonly
REF Y 7 Reference (Home) Y only
REF Z 8 Reference (Home) Zonly
OUT2 9 Toggles OUT2 ON/OFF
ZERO X 10 Zero's the XDRO in MACH
ZERO Y 11 Zero's the Y DRO in MACH
ZERO Z 12 Zero's the ZDRO in MACH
TORCH 13 Turns off TORCH. Use Button 4 with 13 to turn TORCH ON Two button safety for ON

LOAD MAT 14
Custom Function to Read LOAD MATERIAL DRO's in MACH and
rapid to position set in the DRO's (XYZ) located in SETTINGS TAB

STOP 15 Cycle STOP Stops execution of g-code instantly May result is lost position
RESET 16 Puts MACH in RESET(soft E-STOP)

TIP VOLTS UP 5 Increments Tip Volts one volt each press while in RUN
FRO - 6 Decrement Feedrate by 10% each press
FRO + 7 Increment Feedrate by 10% each press
FRO 8 Feedrate Override Rest feedrate to program value
TIP VOLTS DOWN 5 Decrements Tip Volts one volt each press while in RUN Adjust while cutting
THC 10 Toggles THC Mode in MACH ON/OFF while cutting Used for THC Control in RUN
ANTI DIVE 11 Toggles Anti Dive ON/OFF while cutting Used for Anti Dive Control in RUN
Not Assigned 12 Open
TORCH 13 Turns off TORCH Use Button 4 with 13 to turn TORCH ON Two button safety for ON

FEEDHOLD 14
Pauses Program execution at logical end. Will not stop in the
middle of a move. Safe to continue Auto SHIFT to SETUP Mode

STOP 15 Cycle STOP Stops execution of g-code instantly Auto SHIFT to SETUP Mode
RESET 16 Puts MACH in RESET(soft E-STOP) Auto SHIFT to SETUP Mode

LOWER REGISTER FUNCTIONS {PROGRAM RUN MODE]

UPPER REGISTER FUNCTIONS [SETUP MODE]

Buttons highlighted in YELLOW can be reassigned using the CONFIG in the MPG101 Plugin. UPPER or LOWER registers are
independent. Some functions cannot be reassigned or only reassigned in one register

PLASMA/THC FUNCTIONS

BUTTON FUNCTIONS FOR PLASMA /THC
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