% Creation of a Jaguar X150 ashtray
JAGUAR™ OBD?2 display: Software

Arduino |IDE:

The Arduino IDE software is used to write the code which then is uploaded to the ESP32. An Arduino code file has the .ino extension.
In the download section the prewritten code is available for download, as is a link to the Arduino software.

When the Arduino software is installed, some actions have to be done in order to recognize the ESP32 board, see for this.

If you are running an operating system older than Windows 10, you'll need the “ " Drivers.
On that webpage are also Windows 10 drivers downloadable, but are not needed since Windows 10 has these drivers built-in.
the Arduino IDE software: click on the “Windows Installer, for Windows 7 and up” link. | don’t use the app.

Plugins:

In order for the ashtray code to work, some extra libraries needs to be installed in the Arduino library.
In you’ll find an example of how to install a library. There are 2 methods to obtain a library.
From within the Arduino program, or download a ZIP from the Github website.

Needed libraries:

Library Method (link)
Adafruit GFX Arduino
ELMDuino Arduino
SSD1283A

U8g?2 for Adafruit GFX Arduino

Pre-programmed code & uploading:

There is pre-programmed code available in the download section, which can be opened in the Arduino program.
Most of the code should be kept untouched. However, certain areas may be changed to your preferences:

In row 25, the name of the ELM327 dongle is defined. If you use a dongle which has a different name, you can change it there.
In rows 55 - 60 the display units can be changed from metric to imperial.

Row 61 you can define the coolant error temperature (in °C)

Row 62 defines the engine type you have.

In row 64, the “long button press” action can be defined. Below row 48 are the options mentioned.

Once the code is finalized, press the “v” button to verify, or the “~®” button to upload to the ESP32 (assuming you have it connected to your PC).

e ESP32_OBD2 2 2 07 | Arduino 1.8.13 = = [m] X

File Edit Sketch Tools Help

/ DEFINE UNITS:

luxMin tht at night
unit2
unitl
unit3
unit4

62 DOIT ESP32 DEVKIT V1, 80MHz, 921600, None on GOM12
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https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
https://www.arduino.cc/en/main/software
https://github.com/ZinggJM/SSD1283A
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Pre-compiled zip file:

In order to make things easier, the above mentioned code has been pre-compiled,

which will run on your computer and uploads the code automatically to the ashtray device.

Imperial or metric choices can be made from within this executable. See

Also, if there are problems with the device a “reset” executable is available. This will reset any bonded ELM327 device.

Versions:

The Jaguar XK(R) X150 changed from 4.2 to 5.0 liters in 2009 (Europe). The 5.0 editions have the ability to extract more data from the OBD2 port.
These extra data | made available for the ashtray device. These will have static units: PSI, Gallons and Inches.

The 5.0 pre-programmed code cannot be tested by me since | don’t own one.
| assume that the 3.5 liter models have similar electronics as the 4.2 models.
See for a comparison.

Downloads:

Visit 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

Appendix A: Actions in order to recognize the ESP32 board by the Arduino software.

- Open the Arduino software,
- Click on File > Preferences
- In section “Additional Boards Manager URLs” paste the URL:

Preferences
Settings  Network

Sketchbook location:

bob\Documents\Arduino

Editor font size: 13

Compiler warnings: None
[ pisplay line numbers

Verify code after upload

Check for updates on startup
[ use accessibility features

Additional Boards Manager URLs:

Editor language: System Default

Interface scale: Automatic
Theme: Default theme -~

Show verbose output during: compilation upload

¥

and click OK:

=] X

Browse

| (requires restart of Arduino)

100 5 % (requires restart of Arduino)

(requires restart of Arduino)

["] Enable Code Folding
[ use external editor

Save when verifying or uploading

Cancel
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https://x150.bobhome.nl/
https://dl.espressif.com/dl/package_esp32_index.json
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Appendix A continued: Actions in order to recognize the ESP32 board by the Arduino software.

- Open the Boards Manager. Go to Tools > Board > Boards Manager...
- Search for ESP32 and press install button for the “ESP32 by Espressif Systems*:

@@ Boards Manager

Type |All
esp32

by Espressif Systems

Boards included in this package:

ESP32 Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP32.
More Info

- Select the correct board: Go to Tools > Board >

@ ESP32_OBD2_astray | Arduino 1.8.12

Fi i h Toaols Help

Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

Ctrl+Shift+I
Ctrl+Shift+M
Ctrl+Shift+L

WiFi101 / WiFiNINA Firmware Updater

Board: "DOIT ESP32 DEVKIT V1"
Upload Speed: "921600"

Flash Frequency: "80MHz"

Core Debug Level: "None”

Port

Get Board Info

Programmer: "AVRISP mkll*
Burn Bootloader

Boards Manager...

ry
Node32s
Hornbill ESP32 Dev
Hornbill ESP32 Minima
FireBeetle-ESP32
IntoRobot Fig
Onehorse ESP32 Dev Module
Adafruit ESP32 Feather
NodeMCU-325
MH ET LIVE ESP32DevKIT
MH ET LIVE ESP32MiniKit
ESP32vn loT Uno
DOIT ESP32 DEVKIT V1
OLIMEX ESP32-EVB
OLIMEX ESP32-GATEWAY
OLIMEX ESP32-PoE

OLIMEX ESP32-PoE-1SO
¥

DOIT ESF32 DEVKIT %1 on COM12
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Appendix A continued: Actions in order to recognize the ESP32 board by the Arduino software.

- Connect your device to the computer with a micro-USB cable:

- In the Arduino software, select the COM port:

@ ESP32 OBD2_astray | Arduino 1.8.12

File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload
Manage Libraries... Ctrl+Shift+1
Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

WiFi101 / WiFININA Firmware Updater

Board: "DOIT ESP32 DEVKIT V1"
Upload Speed: "921600"

Flash Frequency: "80MHz"

Core Debug Level: "None”

Port: "COM12"

Get Board Info

Programmer: "AVRISP mkll*
Burn Bootloader

- If you have more than 1 COM port, check in which COM port to select:
It should show the name: “Silicon Labs CP210x USB to UART Bridge”.

ﬂ Device Manager =
File  Action View Help

e T Hm B

H portable Devices
~ §{ Ports (COM & LPT)

@ Silicon Labs CP210x USB to UART Bridge([COM12))

= Print queues
D Processors

[ — .

DOIT ESP32 DEVKIT %1 on COM12
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https://www.computerhope.com/issues/ch000833.htm
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Appendix B: Install an Arduino library. (example for Adafruit GFX and SSD1283A)

Arduino example:

Open up the Arduino program, click Tools > Manage Libraries....
In the search box, enter “Adafruit GFX”. Once found click the Install button.

@e Library Manager

=]
Type Al ~ Topic Al a
by Adafruit

Adafruit_GFX-compatible library for DotStar grids Adafruit_GFX-compatible library for DotStar grids
More info

Adafruit GFX Library
by Adafruit
Adafruit GFX graphics core i

is the ‘core’ class that all our other graphics libraries derive from. Install this library in addition to
the display library for your hardware.
More info

Version 1.10.0
Adafruit InageReader Library

by Adafruit
Companion library for Adafruit_GFX and Adafr

._EPD to load images from SD card. Install this library in addition to Adafruit_GFX and the
display library for your hardware (e.g. Adafruit_IL19341), plus the Adafruit_SPIFlash library and SdFat.
More info

Adafruit NeoMatrix
by Adafruit

Adafruit_GFX-compatible library for NeoPixel grids Adafruit_GFX-compatible library for NeoPixel grids
More info

Github example:

Open a web browser, browse to site )
- Click the green %

e = putton and click the “Download ZIP” option, save the ZIP file to a known location on your computer.
Find the ZIP in File Explorer and unzip the file to location: \\documents\Arduino\libraries\

n < | libraries =]

Prope
- )
Clipboard Organize Open

4 > libr...

0 XV

Accelstepper
Adafruit_ADS1X15-master

Adafruit_BuslO
Arduino Adafruit_Circuit_Playground

hardware

Adafruit_DMA_neopixel_library
Adafruit_GFX_Library

57 items

67 items (Disk free space: 807 GB) 83 bytes = Computer
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https://github.com/ZinggJM/SSD1283A
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Appendix C: EZ-updater procedure in action.

Unzip unzip the downloaded file, go into the unzipped folder,
double click the "firmware.bat" file,
follow the on-screen instructions.

E FADocuments(F)\documents\filezZ\XKR\arduino-elm327\ESP32_final\firmware\X1 50_A5‘tv1 0.13.. — O X

Files extracted
List of COM ports available:

Silicon Labs CP218x USB to UART Bridge (COM12)

Programmed device will be: Silicon Labs CP210x USB to UART Bridge on COM12.

Press any key to continue . . .

E FADocuments(F)\documents\filezZ\XKR\arduino-elm327\ESP32_final\firmware\X1 50_A5‘tv1 0.13.. — O X

- Celsius + Kilometers

- Celsius + Miles
Fahrenheit + Kilometers
- Fahrenheit + Miles

- Exit

[F R SN
'

Type 1, 2, 3, 4 or 5 then press ENTER

Appendix D: Read-out items model comparison

Engine Imperial conversion
4.2/3.5 50 |item unit | Equation | min ‘ max ‘ PID ‘ ESP32 PID | unit | calculation
v v Driving Speed km/h X=Y mph | X=Y*0.621371
v v Coolant temperature °C X=Y-40 F X=(Y*9/5)+32
v v Battery voltage V X=Y/1000 \ X=Y
v v Driving since engine start min X=Y/60 not checked min | X=Y
v v Outside temperature °C X=Y-40 F X=(Y*9/5)+32
v v Intake temperature °C X=Y-40 F X=(Y*9/5)+32
v v distance since codes cleared km X=Y miles | X=Y*0.621371
v v engine RPM rpm X=Y/4 rpm | X=Y
X v Boost * Bar X=Y*10 0 255 | 22033e 34, 830 PSI X=Y*14.5038
X v engine oil temp °C X=Y-40 -40 120 | 2203f3 34,1011 F X=(Y*9/5)+32
X v engine oil volume L X=Y/10 0] 25.5 | 2203f2 34,1010 Gal X=Y*0.264172
X v gearbox temp °C X=Y-40 -40 120 | 221e69 34,7785 F X=(Y*9/5)+32
X v Intake Air Temperature 2 °C X=Y-40 -40 215 | 220520 34,1312 F X=(Y*9/5)+32
X X locking diff oil ** °C X=Y-40 -40 150 | 221e8a 34,7818 F X=(Y*9/5)+32
X v oil level cm X=Y/10 0] 255 | 2203e6 34,998 inch X=Y*0.393701
v v Brightness level device photo sensor

* = Possibly only available on supercharged models.
** = proven not working on at least two 5.0 models.
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