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SAFETY INFORMATION 
 

 

 

This product is intended for integration by the user into a computer numerical control (CNC) 

machine.  It is the user's responsibility to assess the overall system design and address all safety 

considerations that affect the users and equipment. The user assumes all responsibility for system 

design, including compliance with regulatory standards and codes issued by the applicable 

entities.  PoLabs do not make any claims as to the suitability of this equipment for the user’s 

application. Serious personal injury or equipment damage can occur from the improper integration, 

installation or operation of this product. 

This product is not guaranteed to be fail-safe. The system that this equipment is used with shall be 

fitted with a separate means of fail-safe protection, emergency-stop capability and/or system power 

removal. This equipment may be connected to dangerous power sources, including electrical power 

sources. Dangerous voltage levels may be present at this equipment or at connected devices. 

Measures must be taken to prevent persons from contacting voltage sources which may be present. 

Equipment should be housed inside an enclosure suitable for the intended environment. Safety 

interlocks should be provided to prevent any and all dangers to personnel. 

CNC machine tools are inherently dangerous, and can cause injury to operators and maintenance 

personnel. Operators and maintenance personnel shall be properly trained in the safe use, operation 

and maintenance of such machines. Automated machines that this equipment may be used with can 

move at any time. All persons exposed to such machines must understand the dangers that are 

present. 

 

  

! 
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PoKeys plugin for Mach4 and pendant functionality 
PoKeys plugin for Mach4 integrates a very powerful and versatile support for various pendants. Key-

based and MPG-based pendants are supported, as well as a combination of those. 

The concept behind the pendant functionality is based on a set of pendant functions that can be 

enabled for each pendant (usually pendant will contain only a subset of all possible functions). These 

functions can be activated by a push-button switch (labelled as ‘Button’ later on) and/or toggle 

switch (labelled as ‘Switch’ later on). The difference between the two is in the way the specific 

pendant functions is activated - in case of push-buttons, the action of pressing the button triggers the 

command (e.g. toggling different settings, Cycle start, Stop, etc.), while in case of toggle switches, the 

current state of the switch is processed (e.g. enable jog, select axis, jog x in + direction, etc.). The 

state of most pendant functions can also be signalized on pendant’s LEDs. 

PoKeys plugin for Mach4 supports multiple pendants on multiple PoKeys devices. The plugin joins 

information from all pendants and executes the commanded jogging or control commands. 

Pendant setup 
In order to setup the pendant, the following options are to be considered: 

- Enable pendant mode: tells the plugin that the pendant is going to be used (this option must 

be activated for any pendant to work) 

- kbd48CNC: enable the pre-configured support for kbd48CNC keyboard pendant 

- Pendant on PoKeys I/O: enable the support for various pendants (both keyboard- and MPG-

based), connected to PoKeys I/O pins 

Configuring Pendant on PoKeys I/O 
The pendant configuration is divided into Pendant signals and MPG sections. The Pendant signals 

contains the list of all possible pendant functions and configuration section, where each pendant 

function can be assigned to a specific PoKeys I/O pin. 
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Pendant functions 
- Enable (deadman sw.): since PoKeys supports multiple pendants, each pendant can 

independently be enabled or disabled - this is done using this function. When disabled, the  

jogging motion is stopped and all LEDs are turned off. Pendants that contain the dead man’s 

switch (also named Operator Presence Control, enabling switch) can use the signal from this 

switch to automatically enable or disable the pendant. This function should not be mixed 

with emergency (or Reset) switch. None of the pendant functions is taken into account while 

the pendant is disabled. 

- Jog On/Off: pendants can support both the control (starting, stopping, pausing the job in 

execution, etc.) and jogging functionality. The jogging functionality must be enabled and this 

pendant function takes care of that. Since the keyboard-based pendants use push-button 

switches, the ‘Jog On/Off toggle’ function should be used instead since the jogging 

functionality is toggled on or off on each input signal activation. 

- Jog On/Off toggle: similar as above, but is for use with pushbuttons (toggle switches). The 

jogging state is changed on each button press 

- Jog rate+/Jog rate-: change jog rate (the value is displayed in Mach4 under jogging tab) 

- Jog fast: toggle full-speed jogging 

- Jog +/-: jog the current axis 

- Inc./Cont./MPG jog: switching between incremental, continuous and MPG jogging. 

- Jog X/Y/Z/A/B/C +/-: jog the corresponding axis 

- Axis X/Y/Z/A/B/C: axis selection 

- MPG 1/2/3 - X/Y/Z/A/B/C: assign the axis to the appropriate MPG 

- Step x0.001/x0.01/x0.1/x1: select step size (0.001, 0.01, 0.1, 1.0 of the unit) 

- Cycle start/Feed hold/Stop/Reset: start, hold, stop or reset job 

- Single step: execute single step (not supported) 

- Reverse: reverse jog execution (not supported) 

- Optional stop: toggle optional stop 

- Edit: open G-code editor  (not supported) 

- Load: open G-code open dialog (not supported) 

- Close: close current G-code 

- Recent: open list of recent G-code files (not supported) 

- Set next line: set next line to execute (not supported) 

- Rewind: rewind current G-code file 

- Run from here: run G-code from current line  (not supported) 

- Block delete: Block delete option 

- Ref: take reference measurement (not supported) 

- Goto 0’s: goto home command - the button must be pressed for more than 1 second for the 

function to activate 

- Spindle CW/Stop/CCW: turn on or off the spindle and set the direction 

- Spindle speed +/-/reset: set the spindle speed 

- Feedrate +/-/reset: set the federate 

- Teach/Stop teach: start or stop teach mode (not supported) 

- Shuttle mode: shuttle mode (not supported) 
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- Emergency switch: emergency switch that disables the Mach4 motion engine. Make sure to 

use proper hardwire-wiring of emergency switch to the machine power supply. This signal 

can only be used to notify Mach4 of the event that emergency switch has been activated. 

Pendant function status display 
The two rightmost columns of the Pendant configuration screen display the actual pendant and 

global (aggregated) pendant states. The actual pendant (column P) displays the information on the 

state of the pendant that the configuration is being edited for. It will display the information even if 

the pendant is not enabled (‘Enable (deadman sw.)’ function active). The last column ‘G’ displays the 

aggregated function states of all pendants - this state is being used to trigger the jogging or 

command events. 

 

Each cell displays one of the following states: 

 inactive 

 function is triggered by the input, but has inactive display (LED) state 

 function is not triggered by the input, but has an active display (LED) state 

 function is both triggered by the input and has an active display (LED) state 
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Example: configuring PoPendant1 
 

Note: the following table only gives an example on how to 

connect the PoPendant to PoKeys device. To ease the setup 

process, the configuration file for this example is provided on 

PoPendant homepage. Wiring can be rearranged by the user, 

but the plugin configuration must be adjusted accordingly. 

 

 

 

 

Figure 1: PoPendant internal wiring 

 

 

 

PoPendant1 is an MPG-based pendant with MPG, axis and step selection switches, emergency stop 

button and dead-man switch on the side of the device. 

In order to make it work in Mach4 plugin, the following settings must be selected: 

- Enable pendant mode: ‘master’ enable mode for pendants 

- Pendant on PoKeys I/O: Pendant1 is connected to PoKeys I/O pins 

- Enable (deadman sw.): select ‘Axis and step selector’ signal under ‘Switch’ column. Since 

dead-man switch in PoPendant1 is wired in series with axis and step selector, signal of those 

must be used to enable the pendant 

- Jog On/Off: since no switch for turning the jogging functionality on or off is present on 

PoPendant1, select ‘Always ON’ under ‘Switch’ column. 

- MPG jog: this pendant is using MPG to jog - select ‘Always ON’ under ‘Switch’ column 

- MPG 1 - X,Y,Z,A,B,C: select which pins the axis selection switch on the PoPendant1 is wired to 

Wire PoPendant 
"wire colour" 

  Function PoKeys pin 
number 

Mach4 
Mapping 

1 red   MPG +5V 5V / 

2 black   MPG GND GND / 

5 green   MPG A 1 Encoder 1B 

7 white   MPG B 2 Encoder 1A 

 purple   N.C. N.C. / 

 purple/black   N.C. N.C. / 

9 green/black   Lamp + +3.3V  / 

11 white/black   Lamp - 14 Pendant 
enable 

13 yellow   X axis 19 Axis X 

15 yellow/black   Y axis 20 Axis Y 

17 brown   Z axis 21 Axis Z 

19 brown/black   A axis 22 Axis A 

10 pink*   B axis 24 Axis B 

12 pink/black*   C axis 27 Axis C 

21 gray   x1 3 Step 0.001 

23 gray/black   x10 4 Step 0.01 

25 orange   x100 7 Step 0.1 

 orange/black   Ctrl Switch GND / 

4 Light blue   Estop 52 IO Estop 

6 blue/black   Estop GND GND / 

 red/black   N.C N.C. / 

 shield   shield GND / 

 N.C.= not connected - wire it to GND  
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- Step x0.001, x0.01, x0.1: select which pins the step selection switch on the PoPendant1 is 

wired to 

 

- Select encoder 1 in the MPG section as shown below. Set the Ticks/detent to a correct 

number (the default value is 1). 

 

- Switch to Encoders configuration and configure encoder 1 to use the pins, where 

PoPendant1 MPG encoder signals are connected to. 
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Pendant function configuration checklist 
If pendant function is not reacting to the switch or button input, check that the following conditions 

are met: 

o Is ‘Enable pendant mode’ option checked? 

o Is ‘Pendant on PoKeys I/O’ option checked? 

o Is ‘Enable (deadman sw.)’ function properly configured and is activated by the input 

signal? 

o Is pendant function enabled (checkbox in the first column)? 

  



PoKeys plugin for Mach4 - Pendant functionality 

10 www.poscope.com 

 

Please read the following notes 

1. All information included in this document is current as of the date this document is issued. Such information, however, 

is subject to change without any prior notice.  

2. PoLabs does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of 

third parties by or arising from the use of PoLabs products or technical information described in this document. No 

license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property 

rights of PoLabs or others. PoLabs claims the copyright of, and retains the rights to, all material (software, documents, 

etc.) contained in this release. You may copy and distribute the entire release in its original state, but must not copy 

individual items within the release other than for backup purposes. 

3. Descriptions of circuits, software and other related information in this document are provided only to illustrate the 

operation of the products and application examples. You are fully responsible for the incorporation of these circuits, 

software, and information in the design of your equipment. PoLabs assumes no responsibility for any losses incurred by 

you or third parties arising from the use of these circuits, software, or information.  

4. PoLabs has used reasonable care in preparing the information included in this document, but PoLabs does not warrant 

that such information is error free.  PoLabs assumes no liability whatsoever for any damages incurred by you resulting 

from errors in or omissions from the information included herein.  

5. PoLabs devices may be used in equipment that does not impose a threat to human life in case of the malfunctioning, 

such as: computer interfaces, office equipment, communications equipment, test and measurement equipment, audio 

and visual equipment, home electronic appliances, machine tools, personal electronic equipment, and industrial robots.  

6. Measures such as fail-safe function and redundant design should be taken to ensure reliability and safety when PoLabs 

devices are used for or in connection with equipment that requires higher reliability, for example: traffic control 

systems, anti-disaster systems, anticrime systems, safety equipment, medical equipment not specifically designed for 

life support, and other similar applications. 

7. PoLabs devices shall not be used for or in connection with equipment that requires an extremely high level of reliability 

and safety, as for example: aircraft systems, aerospace equipment, nuclear reactor control systems, medical equipment 

or systems for life support (e.g. artificial life support devices or systems), and any other applications or purposes that 

pose a direct threat to human life. 

8. You should use the PoLabs products described in this document within the range specified by PoLabs, especially with 

respect to the maximum rating, operating supply voltage range and other product characteristics. PoLabs shall have no 

liability for malfunctions or damages arising out of the use of PoLabs products beyond such specified ranges.  

9. Although PoLabs endeavors to improve the quality and reliability of its products, semiconductor products have specific 

characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. 

Further, PoLabs products are not subject to radiation resistance design.  Please be sure to implement safety measures 

to guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of 

a PoLabs product, such as safety design for hardware and software including but not limited to redundancy, fire control 

and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. 

10. Usage: the software in this release is for use only with PoLabs products or with data collected using PoLabs products. 

11. Fitness for purpose: no two applications are the same, so PoLabs cannot guarantee that its equipment or software is 

suitable for a given application. It is therefore the user's responsibility to ensure that the product is suitable for the 

user's application. 

12. Viruses: this software was continuously monitored for viruses during production, however the user is responsible for 

virus checking the software once it is installed. 

13. Upgrades: we provide upgrades, free of charge, from our web site at www.poscope.com. We reserve the right to charge 

for updates or replacements sent out on physical media. 

14. Please contact a PoLabs support for details as to environmental matters such as the environmental compatibility of 

each PoLabs product.  Please use PoLabs products in compliance with all applicable laws and regulations that regulate 

the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. PoLabs assumes no 

liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.  

15. Please contact a PoLabs support at support@poscope.com if you have any questions regarding the information 

contained in this document or PoLabs products, or if you have any other inquiries.  

16. The licensee agrees to allow access to this software only to persons who have been informed of and agree to abide by 

these conditions. 

17. Trademarks: Windows is a registered trademark of Microsoft Corporation. PoKeys, PoKeys55, PoKeys56U, PoKeys56E, 

PoScope, PoLabs and others are internationally registered trademarks. 


