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Dual-supply mode:

24 V heater cartridge and 12 V fans (recommended)

Power cable

J1: 24 V IN

J2: 12 V IN

J3: GND

J4: I
2
C_SDA

J5: I
2
C_SCL

I
2
C cable

PT1000 

sensor

J10: PT1000 +

J11: PT1000 -

J35: Fixed fan +

J36: Fixed fan -

J31: PWM fan -

J30: PWM fan +

Fan 1

12 V

Fan 2

12 V

Notes:

Fan 1 is the printhead (nozzle) fan.

Fan 2 is an optional - always on - hotend fan (e.g. for E3D)

Temperature sensor: only PT1000 RTD sensors are supported!

Heater cartridge and PT1000: Polarity doesn’t matter

Mounting holes are M2 size, the pads are not electrically connected

Integrate a strain relief for the input cables into the printhead!

24 V, 40 W

heater cartridge

J20: Heater +

J21: Heater -
0.5mm

2
 (AWG 20) 

gauge, high flex 

recommended

0.14mm
2
 (AWG 26) 

gauge, high flex 

recommended

+ Best performance

- Needs 3 power wires

https://en.wikipedia.org/wiki/Open-source_hardware
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/


Input connections

1/1

2015-06-1700- Prototype

-A4J. Bischof -

WiringPrinthead controller

Sheet

DateRevDocument number Release state

ScaleSizeDrawn by Checked by

Document typeTitle

NEMESIS
3D printer project

Output connections

J40: Switch +

J41: Switch -

This work is licensed under a 

Creative Commons Attribution-

ShareAlike 4.0 International License.

Single-supply mode 1:

12 V heater cartridge and 12 V fans

J4: I
2
C_SDA

J5: I
2
C_SCL

I
2
C cable

PT1000 

sensor

J10: PT1000 +

J11: PT1000 -

J35: Fixed fan +

J36: Fixed fan -

J31: PWM fan -

J30: PWM fan +

Fan 1

12 V

Fan 2

12 V

12 V, 40 W

heater cartridge

J20: Heater +

J21: Heater -
0.75mm

2
 (AWG 18) 

gauge, high flex 

recommended

0.14mm
2
 (AWG 26) 

gauge, high flex 

recommended

J3: GND

Power cable

J1: 12 V IN

J2: 12 V IN

+ Needs only 2 power wires

- Doubles the current on the power wires!

https://en.wikipedia.org/wiki/Open-source_hardware
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
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Single-supply mode 2:

24 V heater cartridge and 24 V fans

J4: I
2
C_SDA

J5: I
2
C_SCL

I
2
C cable

PT1000 

sensor

J10: PT1000 +

J11: PT1000 -

J35: Fixed fan +

J36: Fixed fan -

J31: PWM fan -

J30: PWM fan +

Fan 1

24 V

Fan 2

24 V

24 V, 40 W

heater cartridge

J20: Heater +

J21: Heater -
0.5mm

2
 (AWG 20) 

gauge, high flex 

recommended

0.14mm
2
 (AWG 26) 

gauge, high flex 

recommended

J3: GND

Power cable

J1: 24 V IN

J2: 24 V IN

+ Needs only 2 power wires

+ Same current draw as dual-supply mode

- Voltage regulator might get hot (needs testing)

- Needs 24 V rated fans

https://en.wikipedia.org/wiki/Open-source_hardware
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
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