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Needed parts: 

  

 

Needed tools: 
- Soldering iron, preferable grounded and temperature controlled (I own this one) 

- Flux core solder 0.6mm 

- Cutting pliers 

- Scissors 

- Tweezers 

- Adhesive tape 

- Wire stripper 

- Sharp knife 

- Crimping tool SN-2549 

- Good eyes, sufficient lighting 
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SSD1283a display 
ESP32  “Doit devkit V1” 
Tactile button switch 6*6*9 
Tactile button cap 
Slider switch 
Photo resistor GL5528 
Resistor 8.2 KΩ 
Resistor 200 ~ 500 Ω 
JST-XH set 2-pin 
PCB female 15-pin single row 
PCB male header single row 
PTC poly fuse  1206L050 
Low profile USB car charger 
90° micro-USB cable 
SH008a cable grommet 
Shrink tubing (set) 
PCB board 
Enclosure 3D print 
Spray can black 
Clear coat spray can 
Glue 
OBDII Bluetooth dongle 
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Make sure you get the complete board and exact same type 
 
 
 
 
Do not deviate from this 8.2 KΩ value 
Any value between 200 – 500 Ω (typical = 330 Ω) 
2-pin Male angled header, 2-pin female housing, crimp pins 
Or use 6x 5-pin single row headers 
Only the plastic needed, pins will be removed 
6V, hold current 0.5A, trip current 1.0A (do not use the 1206L050/15 or /24) 
Any low profile (not USB-C) car charger will do (hardwire option: use something like this) 
Cable will be dismantled (Micro USB side discarded). If hardwired, this cable is not needed. 

 
 
Custom PCB, fabricated from provided “gerber” file 
Custom 3D print, see section “3D print enclosure”. 
 
Optionally 
 
Vgate iCar Pro 4.0 

https://www.amazon.co.uk/Professional-Soldering-Variable-Adjustable-Temperature/dp/B003DH5N2M
https://www.aliexpress.com/item/4000931199030.html
https://www.amazon.co.uk/Landa-tianrui-Transflective-Display-Communicate/dp/B087CDNGKG/
https://www.amazon.co.uk/SeeKool-Development-Microcontroller-Integrated-Compatible/dp/B07DPP3BGZ/
https://www.amazon.co.uk/6x6x9mm-Switch-Button-Tactile-Induction/dp/B081MZYKN5
https://www.amazon.co.uk/sourcing-map-Plastic-Tactile-Protector/dp/B07Q6ZWPV8
https://www.amazon.co.uk/Iycorish-SS12D00G3-Position-Vertical-Switch/dp/B089KGMXNT
https://www.amazon.co.uk/WOVELOT-Photoresistor-GL5528-Resistors-Light-Dependent/dp/B07S1Q8FSQ
https://www.amazon.co.uk/1120Pcs-Metal-Resistors-Assorted-Values/dp/B00GIFDWYC/
https://www.amazon.co.uk/1120Pcs-Metal-Resistors-Assorted-Values/dp/B00GIFDWYC/
https://www.amazon.co.uk/Fltaheroo-2-54mm-Single-Straight-Header-black-silver/dp/B08BL4RPDQ
https://www.amazon.co.uk/SXY-Charger-Smallest-Adapter-Car-charger/dp/B07TRDXGB1/
https://www.amazon.co.uk/Mcdodo-Android-Charger-Charging-Compatible/dp/B07HFBV1PX
https://www.amazon.co.uk/Shentian-328pcs-Polyolefin-Shrinking-Insulated/dp/B07BT3J5QW
https://jlcpcb.com/
https://all3dp.com/1/best-online-3d-printing-service-3d-print-services/
https://www.amazon.co.uk/UHU-45820-Max-Repair-Extreme-Glue/dp/B00BS9AIA4
https://www.amazon.co.uk/Vgate-BLE-iPhone-iPad-Android/dp/B071D8SYXN/
https://www.aliexpress.com/item/4000112930259.html
https://www.aliexpress.com/item/32864722159.html
https://www.aliexpress.com/item/32901668929.html
https://www.aliexpress.com/item/4001111914439.html
https://www.aliexpress.com/item/32994726054.html
https://www.aliexpress.com/item/32760631393.html
https://www.aliexpress.com/item/32866216363.html
https://www.aliexpress.com/item/32866216363.html
https://www.aliexpress.com/item/4000063142292.html
https://www.aliexpress.com/item/32838866439.html
https://www.aliexpress.com/item/32864964634.html
https://www.aliexpress.com/item/32907456681.html
https://www.aliexpress.com/item/32900118195.html
https://www.aliexpress.com/item/32900118195.html
https://www.aliexpress.com/item/4000394027308.html
https://www.aliexpress.com/item/4000037431635.html
https://www.aliexpress.com/item/33008449230.html
https://www.pcbway.com/
https://www.treatstock.com/
https://www.aliexpress.com/item/4001149282767.html
https://www.aliexpress.com/item/4000247233558.html
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PCB: 
The PCB board is custom designed to perfectly fit into the ashtray 3D print design. 

Below it is shown how it looks with and without the parts on it. 
 

Front without parts Back side without parts 

  

 
Front with parts Back side with parts (excluding the ESP32) 

 
 

 
Front with standoffs glued in place (see Assembly, 3) Side view with standoffs glued in place (see Assembly, 3) 
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Assembly: 
 

The soldering will not be explained in full detail. Anyone who is attempting this is assumed to know how to solder. 

In general: 

- Order sequence of soldering: 

1. Slider switch, resistors, photo resistor, PTC 1206050. 

2. Female 15-pin headers (mount the ESP32 onto the headers while soldering, remove afterwards). 

3. SSD1283a display (use a piece of a male header without the pins as standoffs at the top of the display, glue these in place). 

4. JST-XH male angled header, tactile button. 

- Make sure any component is soldered as close as possible to the PCB. 

- The resistors can be soldered on either side of the PCB. 

 

Powering options:  
 

The device can be powered in 2 ways:  

Using a (modified) USB cable, or hardwire the setup. 

 

USB option:  
If you go for this, you’ll need the USB cable and the Low profile USB car charger. 

The USB cable needs to be modified, see appendix A. 

 

Hardwire option:  
Using the hardwire option, you’ll have to source a voltage converter to 5V. 

It is advised to install a fuse in front of the voltage converter of 1A. The device itself consumes ±260mA at 5V at full brightness of the screen. 

The route of the wire is different compared to the USB option. The JST-XH connector will fit through “that” hole, see appendix B. 

As a 12V power source you can use the cigar lighter, or the power socket in the glove box. 

 

3D print enclosure: 

The STL file in the download section can be used to order a 3D print online and have it send to you. 

The best result you get when printing technique “Multi Jet Fusion (MJF)” or “Selective Laser Sintering (SLS)”. 

Check out this link for an explanation and comparison. I personally prefer MJF over SLS. 

Search online which 3D print service suits you the best. 

When the 3D print is delivered to you, it has to be painted. 

I used plastic primer, primer, sanding, painted it black, and applied a clear coat. 

 

 

Downloads: 
 

Visit x150.bobhome.nl in order to download all necessities: 

- This and other manuals 

- 3D printable (zipped) STL files 

- PCB Gerber (zip) file 

- firmware downloads 

- Arduino and ESP32 installation files 

  

https://www.aliexpress.com/item/4000247233558.html
https://www.3dhubs.com/knowledge-base/hp-mjf-vs-sls-3d-printing-technology-comparison/
https://all3dp.com/1/best-online-3d-printing-service-3d-print-services/
https://x150.bobhome.nl/
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Appendix A: USB cable 

1.  cut USB cable to 150mm length 

 

2. slide the grommet and shrink tube over the cable

 

3. Remove 20cm from the fabric with a knife 

 

4. Slide the fabric a bit to the right and remove 20cm of the insulation exposing 4 wires
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5. Cut off the white and green cable, and strip the red and black cable ±2.5mm 

 

6. Crimp on the pins with Crimping tool SN-2549 

 

7. Push the pins into the connector in the correct orientation 

 

8. Slide the shrinktube to the left and shrink it by aplying heat. 

 
 

 

+ 

- 

+ 

- 

+ 

- 

Clips facing up 
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Route of the USB cable 

 
 

Final view USB cable 
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Appendix B: hardwire option 

 
 

 

 


