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What is a Hand Wired Keyboard?
A hand wired keyboard is the same looking from the outside but on the inside there is 

just wires put in by hand instead of wire traces printed on a PCB.

Hand wiring allows for true customisation without ordering a specialised PCB.

This allows for you to 3D print your own keyboard case. 



Why you want a hand wired keyboard
In many cases and for many people, market grade keyboards available at most retailers 

are adequate. In some cases however, it is better to customize a keyboard through hand 

wiring. For my project, I decided to hand wire a keyboard  While this is perfectly fine, I 

wanted to be able to expand on the possibilities that a keyboard can do. While I was 

looking for another keyboard to use on my computer I found someone that had put a 

solenoid ( an electromagnet coil) in to a keyboard to have a similar sound to a 

typewriter. 

There is a keyboard that already had support for this solenoid, the ibm beamspring, 

but this keyboard is old and collectors want it making it cost hundreds of dollars. 



Why you want a hand wired keyboard cont.
Wanting to have a cheaper option I found that you can build a keyboard from scratch 

with the help of a microcontroller. Although there were minimal guides on how to 

hook up a solenoid up to a keyboard, I found some information on how to hook it up 

through the QMK(Quantum Mechanical Keyboard) tutorial
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. 

https://beta.docs.qmk.fm/


First steps 
I already picked up a mechanical keyboard from a discount store, although this 

keyboard worked perfectly fine, I wanted to connect the solenoid to this keyboard later 

on.

The keyboard I used is the E-Element z88.

Since the controller for this prebuilt keyboard would not natively support the QMK 

software I had to remove the PCB(printed circuit board) from this keyboard.

My next steps were to gather a microcontroller capable of controlling all the key 

switches; for this I will be using a teensy 2.0 microcontroller. 

You can use a small list of microcontrollers but the teensy 2.0 had just enough pins 

outs on it to contain the keyboard matrix. 



Second steps
We now got most of the shopping done now we get to the boring part of putting 

together the keyboard matrix. 

The keyboard matrix is used such that you can have a 10 x 10 grid of keys and only use 

20 pins on a microcontroller instead of 100 ( one for each key). 

Each key will need a diode connected to it for voltage to give the board exactly what 

key was pressed. For this I used the 1N4148 switching diode. 



Second steps 
Before starting to wire everything together you will need to make a plan of how you 

will wire everything together. I used two websites for help with this since this is my 

first time wiring a keyboard by hand.

I First used a keyboard layout editor
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 to make a virtual layout that matched may 

physical keyboard.

I then was able to port the raw data from the layout editor

2

 over to a keyboard 

firmware editor
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.Although the keyboard firmware editor is able to create the code 

needed to fully program a keyboard it doesn't have any other features to support 

external devices such as a solenoid. 



Keyboard layout editor home page



Keyboard layout editor with my keyboard layout



Keyboard firmware editor 



Keyboard firmware editor with my keyboard layout.



Second steps 
Following handwriting guides provided by the QMK tutorial
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, I personally followed the 

short lengths of wire guide since I want good insulation between wires and don’t care 

about the looks. 



Programing steps 
This wouldn't be a computer project without something to code, all we did so far was 

tear apart a good keyboard and reduced it to a shell with wires and switches.

We need to program the microcontroller, although this is possible with arduino 

software it would only work on select machines. 

QMK is its own open source program to control devices such as a keyboard and be 

recognized on all computers.  

Since it is open source I can make anything in this program without buying special 

software and there is a community that is very helpful when it comes to problem that 

you encounter. 



Programing steps cont. 
I suggest following the QMK tutorial
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 since that is what I used. For the people that 

want to make their own keyboard but don’t know how to code properly can utilize the 

keyboard firmware editor
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 since it streamlines the process through an online Graphical 

user interface (GUI). 

Following the QMK tutorial* You will need three things a plain text editor (I used 

sublime text), QMK toolbox, and a Unix-like environment.

 



Programing steps cont.
Follow the steps on the qmk tutorial
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 which recommends msys2 as the unix like 

environment.

While I followed this guide, having slowerer internet made it difficult to progress fast, I 

decided to create the concept of making the teensy 2.0 board be recognised as a 

keyboard.



programing
Qmk releases on external text Files so the coding is straightforward and they have 

predone examples (for prebuilt keyboards that use qmk software).

Below is the keymap I created for my keyboard, although not completed ( no external 

device to activate) I can always come back to this text file and edit it whenever I want. 



keyboard layout.c



Keyboard layout config.h



keyboard.h



Programing continued 
Through the msys2 application you can compile your keymap to make a .hex file.

To do this we by typing in to the console $ make <keyboard name>: <layout name>

After having the .hex file we can now switch to flashing the teensy 2.0.



Flashing the microcontroller
The first thing that you want to do is download the qmk toolbox
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Downloading this program is straightforward and downloads like any other program. 

After having it downloaded you will want to know where your hex file is located.

You will select this file location unter the local file option.



Flashing continued 
You will want to select your microcontroller under the MCU dropdown bar.

The teensy is the atmega32u4.

Now that you have the program ready to flash you need to connect the microcontroller 

to the computer.



QMK Toolbox



Flashing the controler cont.
Most microcontrollers need to be put into a reset mode. The teensy happens to have a 

physical button that puts it into reset mode, but microcontroller such as the pro micro 

have to have the reset pin and ground pin shorted out. 



Flashing the keyboard 
Once you have put the controller into a reset mode you will be able to see the 

controller show up in the prompt that it was connected. 

Last thing you need to do is click the flash button and it will take a little bit to transfer 

the data.



Wrapping up
Now that the microcontroller has been flashed unplug and replug in to the computer 

and look under devices to see if your board has been recognized as a keyboard instead 

of an arduino device. 

Although I was not able to complete the hand wiring part of the build I was still able to 

make the microcontroller be recognised as a keyboard. 



Wrapping up
Now you know how to build your own keyboard from the ground up. You can create 

your own keyboard with a physically different key layout than used currently without 

the use of computer side software. 

There is a handy site called qmk configurater
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to help test your brand new keyboard.

Instead of making your own keyboard from scratch you can buy specific keyboards 

that use qmk natively. 

You might have noticed that the qmk tutorial uses the clueboard 66% as an example. 



QMK configurator to test your keys
If the key 

you 

pressed 

does not 

match the 

key lit up 

you will 

have to 

change 

that in the 

code.



Natively supported keyboards 
The clueboard 66% is a diy kit that you can purchase, alternatively to the clueboard 

66%there is the planck which is a 40% keyboard that offers the same QMK freedom.

Most of the time these keyboards will have a default layout pre installed on it but that 

doesn't stop people editing their keyboard to be able to do more functions than keys. 

You can even access these defaults from the keyboard firmware editor

3

.



Sources
1.https://beta.docs.qmk.fm/

2.http://www.keyboard-layout-editor.com/#/

3.https://kbfirmware.com/

4. https://github.com/qmk/qmk_toolbox 

5.https://config.qmk.fm/#/test

https://beta.docs.qmk.fm/
http://www.keyboard-layout-editor.com/#/
https://kbfirmware.com/
https://github.com/qmk/qmk_toolbox
https://config.qmk.fm/#/test

