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1 Introduction 

1.1 Purpose 
This manual describes the hardware of the CNC760. 

The CNC760 is a 6-asix CNC controller with additional 4 extruder controllers. The basic specification 

is: 

 

1.2 Scope 
This document describes the hardware of the CNC760.  

  

6x axis controller interface 

Pulse/Direction 5V (max. 400Khz) 

Enable 5V or open-collector (max. 24V) 

Alarm  

4x extruder interface Enable/Direction/Step 5V 

6x digital HOME inputs 24V 

10x digital outputs Open collector (max. 24V) 

10x digital inputs 24V 

8x analog inputs 0-3.3v (12 bits) 

2x analog outputs 0-10V   

2x cooling outputs Open collector (max. 24V) 

8x PWM outputs Open collector (max. 24V) 

Safety relay I/O 

Output 
System Ready 

Output for safety relay (Watchdog)   
Open Collector 

Input 
External Error 

24V 

Input 
E-Stop 

24V 

1x Length detection input (Probe) 24V 

1x Spindle encoder input 5V input 

1x RS485 interface RS485, MODBUS compatible (for connecting extra I/O or 
functionality, cable length up to 20m)  

Handwheel interface 
(Pendant) 

2x digital input 5V 

2x MPG input 5V 

2x dedicated analog 
input 

0-3.3V 

Interface 100Mbit Ethernet 

Power Supply 24VDC 

Dimension 230x107mm (suitable for DIN rail mounting) 

Others Firmware upgradable through network connection 
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2 Board overview 
 

The image below shows an overview of the CNC760.  

 

  



Hardware Manual ς CNC760 

 
 

   Page | 6  
 

3 Board jumpers and indicators 

3.1 JP9, JP10, JP11 
With these jumpers, several settings can be forced:

  

 

 

 

JP9 Reserved 

JP10 Startup with default IP address 172.22.2.100 

JP11 Skip bootloader 

 

  

 JP11 

JP9 

JP10 
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3.2 LED indications (LED2-LED6) 
The board uses several LEDs indicating activity. 

 

Power LEDs: 

 

LED1:  indicates that the external power is connected, this means that 24V and 5V are available. 

 

 PWR: this LED indicates that the power for the processor is available (3.3V). 
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Network LEDs: 

 

 

 

Yellow = Network activity 

Green = Network connection 

Status LEDS: 

 

LED6 RED SYSREADY, indicates when CNC system is ready for operation. Can be used in 
cooperation with safety relay. 

LED5 RED WATCHDOG charge pump, indicates operation of the watchdog circuitry 

LED4 GREEN Controller ΨƘŜŀǊǘōŜŀǘΩ ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ ōƻŀǊŘ ƛǎ ŀŎǘƛǾŜ 

LED3 GREEN LƴŘƛŎŀǘŜǎ ΨaŀŎƘƛƴŜ hƴΩ  

LED2 GREEN Flashing when application is starting up.  
After startup, will be switch ON if E-STOP occurred. 

 

 

 

 

 
  

Please note, when in bootloader mode LED2 and LED3 will toggle to indicate this.  
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4 Connectors 

4.1 Power 
The voltage of the supplied power is 24V DC.  

Warning: Due to a protection diode at the input the 24V, that is available on some connectors, will 

be a bit lower, please check when connecting 24V devices to that connector if they will operate 

correctly. 

 

Warning: Although the 24V is also available on numerous connectors, it is advisable to use separate 

wiring for powering 24V devices if much current is needed. 

 

 

The image below shows the power connector.  

 

 

 

 

 

 

 

Warning:  Check the polarity of the power, damage to the board may occur if the polarity is 

reversed. 
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4.2 Network 
The board needs to be connected via cross cable of type CAT5 or CAT5E. We advise to use properly 

shielded network cables type SF/UTP. The default IP address is 172.22.2.100. 

 

Note:  Make sure that the PC that the board is connected to is correctly setup and has the correct IP 

address, make sure there is no IP address conflict. 
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4.3 RS485 
Via the RS485 connector external hardware can be connected. RS485 is a balanced signal, this 

decreases susceptibility to interference. The protocolled that is used is MODBUS. 

 

 

 

 

 

 

 

 

The image below shows a close-up of the connector. 

 

The connector consists out of 4 signals: 

COM Common  

B Balanced 
signal 

 

A 

IRQ IRQ Input for external interrupt 

 

  

A 
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4.4 AUX-OUT 
The auxiliary outputs can be used for switching external devices.  
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Below an overview of all connections of this connector: 

 

Warning: The total combined current of the 24V outputs should not exceed 1A 

 

The auxiliary outputs are open-collector outputs. An open-collector output means it switches the 

connected wire to GND. This enables the user to switch devices that do not need the same voltage 

rating as the controller has. 

In the image below such an output is shown. 

 

Figure 1 Open collector output. 

 

This output can directly be used, for example, to switch a relay. If a logic signal is needed a pull-up 

resistor is required.    

 

 

 

Pin # Name Direction Type Function Electrical Spec. Remarks 

1 GND  GROUND    

2 GND  GROUND    

3 AUX OUT1 OUTPUT Open Collector Aux Output 1 Max. rating 50V/500mA 
Optional used for 
controlling 0-10V 

output1 

4 SYSRDY OUTPUT Open Collector System Ready Max. rating 50V/500mA 

System Ready, 
indicates that 

system is ready for 
operation. 

5 AUX OUT2 OUTPUT Open Collector Aux Output 2 Max. rating 50V/500mA 
Optional used for 
controlling 0-10V 

output2 

6 AUX OUT9 OUTPUT Open Collector Aux Output 9 Max. rating 50V/500mA Shared with AEE3 

7 AUX OUT3 OUTPUT Open Collector Aux Output 3 Max. rating 50V/500mA  

8 AUX OUT10 OUTPUT Open Collector Aux Output 10 Max. rating 50V/500mA Shared with AEE4 

9 AUX OUT4 OUTPUT Open Collector Aux Output 4 Max. rating 50V/500mA  

10 GND  GROUND    

11 AUX OUT5 OUTPUT Open Collector Aux Output 5 Max. rating 50V/500mA  

12 GND  GROUND    

13 AUX OUT6 OUTPUT Open Collector Aux Output 6 Max. rating 50V/500mA  

14 GND  GROUND    

15 AUX OUT7 OUTPUT Open Collector Aux Output 7 Max. rating 50V/500mA Shared with AEE1 

16 PWM-VOLT2 OUTPUT PWM or 0-мл±Σ  ǎŜŜ ŀƭǎƻ Ψ/ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ ŀƴŀƭƻƎǳŜ ƻǳǘǇǳǘǎΩ 

17 AUX OUT8 OUTPUT Open Collector Aux Output 8 Max. rating 50V/500mA Shared with AEE2 

18 GND  GROUND    

19 +24V  POWER  +24V/1A  

20 +24V  POWER   +24V/1A  

Please note, an open-collector output cannot be measured with e.g. a multimeter, 
to test an output connected a 10k resistor between output and +5V or 24V, now you 
should be able to measure this output switching. 
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Warning:  Connecting an open-collector output directly to a positive voltage e.g. 24V will cause a 

short-circuit damaging the board. 

 

The drawing below shows how an open-collector output connector can be used to create different 

output signal levels by using a pull-up resistor. The value of this resistor can vary depending on the 

load of the output. Typical values are 4.7k or 10k. 

 

Figure 2 Creating different output levels with open-collector output. 

With open collector output it is very simple to use a relay in order to switch bigger loads. Connecting 

a relay is shown in the drawing below. 

 

Figure 3 Connecting a relay to an open collector output. 

In the above example a 5V relay and 24V relay is used, both will switch. However please consider 

that a 5V relay will need more current to switch. This can limit the total number of used relays 

because of the maximum total current that can be switched. 

Also, VERY important is it to use a fly back diode. This is necessary to limit spikes that occur when 

switching a relay. A typical diode that is used is e.g. 1N4007. 
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4.5 AUX-IN 
The auxiliary inputs are digital inputs, used to retrieve the status of an external signal, for example a 

switch.  

 

 

 

Each input has a pull-ŘƻǿƴΣ ǘƘƛǎ ƳŜŀƴǎ ǘƘŀǘ ǿƘŜƴ ƴƻ ǎƛƎƴŀƭ ƛǎ ŎƻƴƴŜŎǘƻǊ ǘƘŜ ōƻŀǊŘ ǿƛƭƭ ǎŜŜ ŀ ΨƭƻǿΩ 

signalΦ /ƻƴƴŜŎǘƛƴƎ ŀƴ ƛƴǇǳǘ ǘƻ нп± ǿƛƭƭ ŎŀǳǎŜ ǘƘŜ ōƻŀǊŘ ǘƻ ŘŜǘŜŎǘ ŀƴ ΨƘƛƎƘΩ signal. 

 

Warning: The total combined current of the 24V outputs should not exceed 1A 

Pin # Name Direction Type Function Electrical Spec. Remarks 

1 GND  GROUND    

2 GND  GROUND    

3 AUX IN1 INPUT Digital in Aux Input 1 Input voltage 24V  

4 GND  GROUND    

5 AUX IN2 INPUT Digital in Aux Input 2 Input voltage 24V  

6 AUX IN9 INPUT Digital in Aux Input 9 Input voltage 24V  

7 AUX IN3 INPUT Digital in Aux Input 3 Input voltage 24V  

8 AUX IN10 INPUT Digital in Aux Input 10 Input voltage 24V  

9 AUX IN4 INPUT Digital in Aux Input 4 Input voltage 24V  

10 GND  GROUND     

11 AUX IN5 INPUT Digital in Aux Input 5 Input voltage 24V  

12 GND  GROUND    

13 AUX IN6 INPUT Digital in Aux Input 6 Input voltage 24V  

14 GND  GROUND    

15 AUX IN7 INPUT Digital in Aux Input 7 Input voltage 24V  

16 GND  GROUND    

17 AUX IN8 INPUT Digital in Aux Input 8 Input voltage 24V  

18 GND  GROUND    

19 +24V  POWER  +24V/1A  

20 +24V  POWER  +24V/1A  
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In the image below, you see the input circuit for each AUX input. 

 

Figure 4. AUX input circuit. 

 

The image shows how to connect a switch to an AUX input: 

 

Figure 5 Connecting a switch to an AUX input. 
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4.6 CNC-OUT 
The CNC-OUT signals are output signals and are typical related to controlling the CNC functionality. 

 

 

Below an overview of all connections of this connector: 

 

Warning:  Connecting an open-collector output directly to a positive voltage e.g. 24V will cause a 

short-circuit damaging the board. 

 

Warning: The total combined current of the 24V outputs should not exceed 1A 

  

Pin # Name Direction Type Function Electrical Spec. Remarks 

1 PWM-VOLT1 Output PWM or 0-10V, see also Ψ/ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ ŀƴŀƭƻƎǳŜ ƻǳǘǇǳǘǎΩ 

2 SYSRDY Output Open Collector System Ready Max. rating 50V/500mA 

System Ready, 
indicates that 

system is ready for 
operation. 

3 TOOLON Output Open Collector 
Switch tool ON (eg. 

Spindle) 
Max. rating 50V/500mA  

4 TOOLDIR Output Open Collector Set tool direction Max. rating 50V/500mA  

5 COOL2 Output Open Collector Coolant2 signal Max. rating 50V/500mA  

6 COOL1 Output Open Collector Coolant1 signal Max. rating 50V/500mA  

7 +24V  Power  +24V/1A  

8 Charge Pump Output Open Collector Watchdog signal Max. rating 50V/500mA Pulsed signal 

9 +5V Output Power  5VDC/500mA  

10 GND  Ground    
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In the image below such an output is shown. An open-collector output means it switches the 

connected wire to GND. This enables the user to switch devices that do not need the same voltage 

rating as the controller has. 

 

 

Figure 6 Open collector output. 

The drawing below shows how an open-collector output connector can be used to create different 

output signal levels by using a pull-up resistor. The value of this resistor can vary depending on the 

load of the output. Typical values are 4.7k or 10k. 

 

Figure 7 Creating different output levels with open-collector output. 

With open collector output it is very simple to use a relay in order to switch bigger loads. Connecting 

a relay is shown in the drawing below. 

 

Figure 8 Connecting a relay to an open collector output. 

In the above example a 5V relay and 24V relay is used, both will switch. However please consider 

that a 5V relay will need more current to switch. This can limit the total number of used relays 

because of the maximum total current that can be switched. 

Also, VERY important is it to use a fly back diode. This is necessary to limit spikes that occur when 

switching a relay. A typical diode that is used is e.g. 1N4007. 
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4.6.1 Charge pump vs System Ready 
The Charge Pump signal is a signal of about 10Hz with a 50% duty cycle. This signal is active if the 

controller is activated through the PC software. The image below shows this signal. 

 

Figure 9 Charge pump signal. 

This signal can be used eg. for external control of a safety circuitry.  

Please note, the frequency of this signal can vary if the controller is moving axis. In that case the 

frequency can go down to about 7.3 Hz.  

The use of this signal is not recommended, instead we integrated a hardware solution which is the 

SYSTEM READY signal. This solution uses the Charge Pump signal so will also indicate when the 

controller is active. However, it is not influenced by activity of the controller. Since the SYSTEM 

READY signal is generated in hardware instead of software it is safe to use that signal to indicate that 

the system is operational. So even if the board somehow would stop working the circuitry will switch 

off this output. 
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4.7 CNC-IN 
The CNC-IN signals are CNC related inputs.  

 

 

 

Below an overview of all connections of this connector: 

 

Warning: The total combined current of the 24V outputs should not exceed 1A. 

  

Pin # Name Direction Type Function Electrical Spec. Remarks 

1 PROBE Input Digital 
Input signal for 
external probe 

signal 

Max. input voltage 
24V 

Active low 

2 SPINDLEX Input Digital  
Max. input voltage 

5V 
Active low 

3 ESTOP Input Digital 
External 

EMERGENCY 
STOP signal 

Max. Input voltage 
24V 

 

4 EXTERR Input Digital 
External ERROR 

signal 
Max. Input voltage 

24V 
 

5 PROBE Input Digital   Shared with pin #1 

6 SPINDLEA Input Digital Signal A input Max. Input voltage 
5V 

Active low 

7 +24V  POWER  +24V/1A  

8* SPINDLEB/GND Input/Ground Digital Signal B input 
Max. Input voltage 

5V 
Active low 

9 +24V  POWER  +24V/1A  

10 GND  Ground    

Note, pin #8 can be connected to Ground for backward compatibility by removing 

resistor R167, and closing the pads of SJ1 
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Please not that PROBE, ESTOP and EXTERR requires input signals of 24V, however SPINDLEX, 

SPINDLEA and SPINDLEB have maximum input levels of 5V, and are damaged if 24V is connected.  

Below the input circuit is shown for both types: 

 

Figure 10 Input circuit of PROBE, ESTOP, EXTERR. 

 

Figure 11 Input circuit SPINDLEX, SPINDLEA and SPINDLEB. 

For using the PROBE, ESTOP or EXTERR the input signal needs to switch to 24V, in the image below 

this is shown. 

 

Figure 12. Input signal for PROBE, ESTOP and EXTERR. 
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Using SPINDLEX, SPINDLEA, SPINDLEB the input signal needs to switch to ground to be active. The 

image below shows this. 

 

Figure 13 Input signal for SPINDLEX, SPINDLEA and SPINDLEB. 
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4.8 MPG 
The MPG connectors makes it possible to connect directly a wired pendant to the controller. 

 

 

Below an overview of all connections of this connector: 

 

 

The analogue inputs AN7 & AN8 can be used to have extra selection for axis and multiplication 

factor.  

 

Pin # Name Direction Type Function Electrical Spec. Remarks 

1 AN7 Input Analogue 
Analogue input 
for additional 

selections 

Max. Input 
voltage 3.3V 

This is actual AN7, so 
not an extra analog 

input 

2 PAUSE Input Digital Pause switch 
Max. Input  
Voltage 5V 

Active low 

3 HW-A Input Digital 
Handwheel A 

input 
Max. Input  
voltage 5V 

 

4 RUN Input Digital Run switch 
Max. Input  
voltage 5V 

Active low 

5 HW-B Input Digital 
Handwheel B 

input 
Max. Input  
voltage 5V 

 

6 AN8 Input Analogue 
Analogue input 
for additional 

selections 

Max. Input  
voltage 3.3V 

This is actual AN8, so 
not an extra analog 

input 

7 +3.3V Output Power  +3.3V/100mA  

8 GND  Ground    

9 +5V Output Power  +5V/500mA  

10 GND  Ground    

Note, 3.3V on pin #7 not present on revision 4 of hardware. 
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In the image below is a schematic of each digital input: 

 

 

Figure 14 Pendant digital inputs schematic. 

Using the PAUSE or RUN input is simply connecting a push button to it, with one side connected to 

GROUND and the other to the input of the board. 

 

 

Figure 15 Connecting switch to PAUSE or RUN input. 
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4.9 HOME-IN 
The HOME inputs are required for the machine to be able to ŘŜǘŜŎǘ ǘƘŜ ΨƘƻƳŜΩ ǇƻǎƛǘƛƻƴΦ  

 

Below an overview of all connections of this connector: 

 

Warning: The total combined current of the 24V outputs should not exceed 1A. 

 

The home-input can be configured into two modes, each mode describes what type of switch or 

sensor is connected. If the switch or sensor is activated, it means that it will switch either to ground 

(0V) or to a voltage, in this case 24V. A switch or sensor that switches to 0 (negative) is called NPN, a 

switch or sensor that switches to 24V (positive) is called PNP. 

tbt Ґ LƴǇǳǘ ǎƘƻǳƭŘ ōŜ ΨILDIΩ ό24V) to detect the switch/sensor being activated. 

btb Ґ LƴǇǳǘ ǎƘƻǳƭŘ ōŜ Ψ[h²Ω όл±ύ ǘƻ detect the switch/sensor being activated. 

Pin # Name Direction Type Function Electrical Spec. Remarks 

1 HOME1 Input Digital 
Home input 1 Max. input  

Voltage 24V 
 

2 HOME4 Input Digital Home input 4 
Max. input  
Voltage 24V 

 

3 HOME2 Input Digital Home input 2 
Max. input  
Voltage 24V 

 

4 HOME5 Input Digital Home input 5 
Max. input  
Voltage 24V 

 

5 HOME3 Input Digital Home input 3 
Max. input  
Voltage 24V 

 

6 HOME6 Input Digital Home input 6 
Max. input  
Voltage 24V 

 

7 +24V  POWER  +24V/1A  

8 GND  Ground    

9 Reserved     Do not connect 

10 GND  Ground    
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Please note, that ALL home inputs are EITHER NPN or PNP. Currently it is not possible to mix the 

inputs types. 

This mode selection is done via several jumpers: 

 

The default settings are NPN. 

Each jumper corresponds to an input: 

 

 

 

 

 

 

 

 

 

Figure 16 Input circuit of HOME input. 

  

Jumper Input 

JP2 Home input 1 

JP3 Home input 2 

JP4 Home input 3 

JP5 Home input 4 

JP6 Home input 5 

JP7 Home input 6 
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Switching in NPN mode: 

When in NPN mode the input needs to switch to ground to be activated. 

 

Figure 17 Switching HOME input in NPN mode. 

Switching in PNP mode: 

When in PNP mode the inputs need to switch to +24V to be activated. 

 

Figure 18 Switching HOME input in PNP mode. 
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4.10 PWM-OUT 
The PWM outputs enable the user to add extra control of devices that use PWM signals for control. 

 
 
Below an overview of all connections of this connector: 
 

 

 

Warning:  Connecting an open-collector output directly to a positive voltage eg. 24V will cause a 

short-circuit damaging the board.  

 

Warning: The total combined current of the 24V outputs should not exceed 1A 

Pin # Name Direction Type Function Electrical Spec. Remarks 

1 GND  Ground    

2 GND  Ground    

3 PWM1 Output Open Collector PWM Output 1 Max. rating 50V/500mA 
Also used for 

generating 0-10V 
output1 

4 SYSRDY Output Open Collector System Ready Max. rating 50V/500mA 

System Ready, 
indicates that 

system is ready for 
operation. 

5 PWM2 Output Open Collector PWM Output 2 Max. rating 50V/500mA 
Also used for 

generating 0-10V 
output2 

6 GND  Ground    

7 PWM3 Output Open Collector PWM Output 3 Max. rating 50V/500mA  

8 GND  Ground    

9 PWM4 Output Open Collector PWM Output 4 Max. rating 50V/500mA  

10 GND  Ground    

11 PWM5 Output Open Collector PWM Output 5 Max. rating 50V/500mA  

12 GND  Ground    

13 PWM6 Output Open Collector PWM Output 6 Max. rating 50V/500mA  

14 GND  Ground    

15 PWM7 Output Open Collector PWM Output 7 Max. rating 50V/500mA  

16 GND  Ground    

17 PWM8 Output Open Collector PWM Output 8 Max. rating 50V/500mA  

18 GND  Ground    

19 +24V  POWER  +24V/1A  

20 +24V  POWER  +24V/1A  
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The PWM outputs are open-collector outputs. An open-collector output means it switches the 

connected wire to GND. This enables the user to switch devices that do not need the same voltage 

rating as the controller has. 

In the image below such an output is shown. 

 

Figure 19 Open collector output. 

 

This output can directly be used, or if a logic signal is needed a pull-up resistor is required.    

 

 

 

 

Warning:  Connecting an open-collector output directly to a positive voltage e.g. 24V will cause a 

short-circuit damaging the board. 

The drawing below shows how an open-collector output connector can be used to create different 

output signal levels by using a pull-up resistor. The value of this resistor can vary depending on the 

load of the output. Typical values are 4.7k or 10k. 

 

Figure 20 Creating different output levels with open-collector output. 

 

Please note, an open-collector output cannot be measured with e.g. a multimeter, 
to test an output connected a 10k resistor between output and +5V or 24V, now you 
should be able to measure this output switching. 
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4.11 ANALOG-IN 
The analog inputs can be used to capture input voltages. The maximum voltage is 3.3V, make sure  
you do not exceed this limit as it will damage this input, or even the rest of the board. 

 
 
Below an overview of all connections of this connector: 
 

Pin # Name Direction Type Function Electrical Spec. Remarks 

1 GND  Ground Ground   

2 GND  Ground Ground   

3 AN1 Input Analogue Analog input 1 
Max. input 

voltage 3.3V 
Pulled down with  

100k resistor 

4 Reserved     Do not connect 

5 AN2 Input Analogue Analog input 2 
Max. input 

voltage 3.3V 
Pulled down with  

100k resistor 

6 GND  Ground Ground   

7 AN3 Input Analogue Analog input 3 
Max. input 

voltage 3.3V 
Pulled down with  

100k resistor 

8 GND  Ground Ground   

9 AN4 Input Analogue Analog input 4 
Max. input 

voltage 3.3V 
Pulled down with  

100k resistor 

10 GND  Ground Ground   

11 AN5 Input Analogue Analog input 5 
Max. input 

voltage 3.3V 
Pulled down with  

100k resistor 

12 GND  Ground Ground   

13 AN6 Input Analogue Analog input 6 
Max. input 

voltage 3.3V 
Pulled down with  

100k resistor 

14 GND  Ground Ground   

15 AN7 Input Analogue Analog input 7 
Max. input 

voltage 3.3V 
Pulled down with  

100k resistor 

16 GND  Ground Ground   

17 AN8 Input Analogue Analog input 8 
Max. input 

voltage 3.3V 
Pulled down with  

100k resistor 

18 GND  Ground Ground   

19 +24V  POWER  +24V/1A  

20 AVDD Output Power  +3.3V/100mA   

Warning: The total output current of pin #19 should not exceed 1A.  






















