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Laser Harp Kit  

Assembly Instructions 

: 

 

 

Warning 

Before you begin, please be aware of the dangers involved in this project. The 

laser harp is designed for human interaction with the laser beam directly, as 

such, all precautions to avoid harm by the laser beams should be accounted 

for before beginning. Being hit in the face with the beams is almost a 

given, so please use proper eye protection and heat proof gloves while 

operating the harp.  

 

Equipment  

The laser harp kits have been designed for quick and easy assembly, however many of the 

components are especially ESD sensitive. If you live in a dry climate, it is recommended to 

follow ESD precautions to avoid damage to sensitive components. 

- Soldering iron 

- Side cutters 

- Pliers 

- Digital Multimeter / Volt meter OR an oscilloscope 

An oscilloscope may prove to be an invaluable tool when troubleshooting. While you 

shouldn’t really need one for this kit, if you haven’t already got one anyway, you can get a 

small, pocketable Digital Storage Oscilloscope online for around $80.  

 

 

Before commencing assembly, please check you have 

all the components listed on the next page. 
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Components 

Quantity Component PCB Label 

1 ATMega328 ATMega328 

1 7805 Voltage Regulator 7805 

1 7806 Voltage Regulator 7806 

1 7906 Negative Voltage Regulator 7906 

1 TLV5618 TLV5618 

1 TL082 TL082 

1 SSM2142 SSM2142 

1 TL084 TL084 

3 TSL12S (Light sensors) LS1, LS2, LS3 

1 16Mhz Resonator Y1 

Capacitors  

8 0.1uFsori C1, C2, C3, C4, C5, C6, C7, C11  

1 330nF C8 

1 120nF C9 

2 15pF C10, C12 

1 10uF C14 

Resistors  

6 10K Ohm (Brown-Black-Black-Red-Brown) R3, R4, R14, R18, R20, R21 

2 100K Ohm (Brown-Black-Yellow-Gold) R6, R9 

3 200K Ohm (Red-Black-Yellow-Gold) R7, R8, R12 

3 20K Ohm (Red-Black-Orange-Gold) R1 

1 1K resistor (Brown-Black-Red-Gold) R15 

1 220 Ohm Resistor (Red-Red-Brown-Gold) R17 

2 470 Ohm (Yellow-Blue-Black-Black-Brown)  LED2 

1 510 Ohm (Green-Brown-Black-Black-Brown)  

1 56.2K Ohm (Green-Blue-Red-Red-Brown) R22 

Potentiometers  

1 20K Ohm (203) R2 

1 1K Ohm (102) R5 

1 100K Ohm (104) R13 

1 100K Ohm (B100K) Pot 

Pin Headers(includes 50 crimp pins in case of mistakes)  

2 2 Pin Pot, Lsr 

5 3 Pin MIDI, SIn, SOut, Galvos, PWR 

2 4 Pin Switches, LED2 

1 5 Pin ICSP 

1 8 Pin LCD 

Misc.   

3 MIDI Socket - 

2 MIDI Connector - 

1 16x2 White on Blue LCD - 

1 28 Pin IC Socket ATMega328 

3 8 Pin IC Socket TLV5618, TL082, SSM2142 

1 14 Pin IC Socket TL084 

1 Printed Circuit Board - 

1  RGB LED (And 3* 560 Ohm resistors) -  

1 2N2222A Q1 
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Assembly  

Some extra information videos can be found on my YouTube channel: 

http://www.youtube.com/user/LPFthings 
 

Before you begin soldering components to the board, you will want to snap off the sensor 

board using the perforation holes. You can do this by holding the PCB firmly in a vice, with 

the perforation holes in line with the vice jaw, and quickly pushing on the top half (Non-

sensor) part of the PCB. Be aware that the mounting holes have a tendency to try snap off 

instead of the perforation holes. If you notice this happening, take some strong scissors/side 

cutters and just snip the edges of the PCB in line with the perforation holes. 

 

First, you will probably want to install all the resistors on the board. These components are 

usually the trickiest to install once larger components are on the board already. Resistor 

values and part labels are listed in the above component table. Please take care to ensure all 

the values are in the correct places.  

Note that the shape of the resistors may vary, however the colour coding  and power ratings 

are the same. 

Next, install all the capacitors. Some of the capacitors may look very similar to each other; 

however I have taken these pictures to assist with finding the right values: 

 

From here, you can really install the rest of the components in any order you wish. Please 

note the polarity of the single 10uF electrolytic capacitor, as well as the IC sockets, LED and 

voltage regulators. 
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The light sensors will be installed flat on the board. To do this, just solder them standing up 

straight as you normally would (Allowing around 8mm of lead between the light sensor and 

board), and bend it over backwards. Make sure the little plastic lens on the front of the 

sensors are facing up, and the flat side down on the PCB.  
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Adjustments 

For best operation, you will want to set the reference voltage for the DAC. Adjust R2 until 

you see close to 2.048v on pin 6 (In reference to any ground on the circuit board) of the DAC 

chip.   

If you find that 2 dots at one end are closer to each other, adjust R5 until it is even. If the 

dot does move away, but not far enough, you may need to replace R4 with a lower value –  

5K Ohm should be sufficient, do not make this value too low. 

The potentiometer connected to the Pot header is used to adjust the gain (Sensitivity) of the 

light sensors. Once you have your harp set up, and your lights at a set level, adjust this 

potentiometer until you stop getting random MIDI note triggers. You want to set the harp as 

sensitive as possible to avoid drop outs when playing a note, but not too high otherwise 

notes may randomly trigger. If you find the harp is not sensitive enough, try different values 

on the resistor in series with the potentiometer, or even try removing the resistor 

completely (No harm will be caused by this). R13 is used to set the threshold of the 

triggering circuit. You should be OK just setting this wherever, though you can try fine tuning 

it if you find the harp triggering excessively (That isn’t helped by the main sensitivity 

potentiometer) 

Please note that slight swaying of the beams is normal. This is due to intolerances in the 

galvo power supply. If this swaying is excessive, you may try adding some smoothing 

capacitors to the power supply, or a higher quality power supply. 

Connections  

ICSP 

Please note that this is NOT real ICSP. To reprogram the microcontroller using this port, 

you will require either a FT232 breakout or an Arduino.  See “Changing MIDI note banks” 

below for more information on the use of this connector. 

This connector allows reprogramming on the onboard microcontroller without removing it 

from the board. It breaks out the reset, RX and TX pins of the microcontroller, and also a 

source of 5V power.  

To reprogram using this header, simply connect the TX pin to RX on the Arduino, RX on the 

laser harp to TX on the Arduino, and the reset pin to the reset header on the Arduino. You 

will need to remove the ATMega from the Arduino before you will be able to reprogram the 

external one. If you do not wish to do this, you can purchase a FTDI FT232 serial breakout. 

Also available on this header are negative and positive 5V rails. You can use these to power 

the laser harp board while programming if you wish, though it will not run any other parts of 

the circuit. 
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LCD 

As the header name suggests, this header is for connecting to a HD44780 compatible LCD 

display. This setup runs the LCD in 4 bit mode (Only using 4 data pins, instead of 8).  

Connect the LCD to the header with this configuration: 

Header Pin LCD Pin 

+ 2 

- 1 

D5 4 

D6 6 

D7 11 

E 12 

RS 13 

D4 14 

 

Pin 3 of the LCD is contrast. I most cases, you are able to just connect this straight to ground 

(Pin 1 on the LCD). If the contrast is too high, place a potentiometer between 5V (Pin 2) and 

pin 3 instead. 

Pins 15 and 16 on the LCD are usually used for a backlight. The backlight is not required, 

however since the laser harp is almost always used in the dark, a backlight can be helpful. 

The LCD’s included do have backlights, so you can wire pin 15 to + (Pin 2), and pin 16 to – 

(Pin 1). Once again, you can use a slightly higher power rating potentiometer (Not a 

trimmer), or a resistor to adjust the backlight brightness. 

 

 

1  16 
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MIDI 

This is the header that you will use to connect to your MIDI capable device. Included for 

connection to this header is a 5 pin DIN socket (MIDI standard). Beside the header, you will 

notice the numbers 2, 5 and 4. These numbers correspond to which header pins are 

connected to which pins on the DIN connector. Be aware that the DIN connector pinout is 

not what you’d assume. Notice in the picture below, the wire for pin 4 is disconnected. Pin 4 

is a power source, and you may find your MIDI device does not like having 2 different power 

sources. You should be fine leaving this pin disconnected if you encounter any problems.  

 

RGB LED 

This header is for connection to a common cathode RGB LED. This LED is used to indicate 

quickly which note bank you are in. Although not required, it is recommended you use 

current limiting resistors on the LED to prevent premature failure, as well as make them less 

distracting on stage etc. These resistors are included in the kit (470ohm for green & blue, 

510ohm for red). Note: LED1 is the threshold LED and can be used for debugging. Use the 

included 1Kohm resistor with a blue LED if needed. 

Sensor 

This header is for connection to the sensor board. Included are 2 more 5 pin DIN sockets, as 

well as plugs, which you can use as the connection between the main laser harp and 

external sensor. How you wire these onto the DIN sockets does not matter, as long as they 

are consistent and the connections are correct on both sides. 

1 
2 

3 

4 
5 

R 
B G 

- 

Note that in 

the 2nd 

revision of 

the kit, the 

LED2 output 

header has 

had the R 

and – 

outputs 

switched 

around. 
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LSR 

This is the laser output. This output is only TTL, however will also work with analogue 

modulation lasers. + and – polarity are indicated under the header.  

Switches 

This header is for connection to your 2 main switches. If you plan on playing the laser harp 

live, footswitches would work well for this purpose. Note that you will require pull-up 

resistors on these switches, and 2 extra 10K resistors have been included for this purpose. 

These switches will be used to control all the harps functions, such as changing note banks 

and opening/closing the harp. 

 

Pot 

This header is for connecting a panel mount potentiometer used to adjust the gain of the 

laser harp sensor. In series with this pot you should add a resistor between the values of 

100-200K, depending on how sensitive your harp needs to be. Lower powered lasers will 

obviously require higher sensitivity, but also leaves room for the harp to be triggered by 

external light, so don’t go overboard on the sensitivity. You can also try adding filters over 

the sensors (Only pass the frequency of your lasers) to try eliminating more ambient light, 

however it’s not required. You may also omit the resistor completely if you’d prefer a large 

sensitivity range.   

 

 

 



Revision 2  Laser Harp Kits 

 

10 

 

 

 

Galvos 

This header is for connection to your galvanometer laser scanner. It is a differential output, 

as indicated by + GND -. If you notice the beams wobbling excessively (A little wobble is 

normal), try disconnecting the ground wire only, as you may have a ground loop. In most 

cases, the galvo is powered from the same ground as the laser harp PCB. Some galvos may 

not like this – you will need to experiment yourself to figure out if it is the issue. 

PWR 

Main power input. This input is for differential or dual rail power. It is designed to run from 

the same power supply as your galvos. Most galvo power supplies I have seen are either +/- 

15V, or +/- 24V. Both of these are fine, and the voltage regulators should be OK without 

heatsinks. Please note that the voltage regulators aren’t rated for much above 24V, so if 

your galvos use a higher voltage, you may need a separate power supply.  

Setting MIDI note banks 

The laser harp code has been specially adapted by myself to allow storage and modification 

of various parameters including note banks, the note bank LED colours, MIDI channels etc.  

You can download the programmer from www.nqlasers.com/files/notebankprogr1.zip 

Please be aware that this programmer was 

written in Visual Basic 6, and may require VB6 

runtime files in order to run (These can be 

downloaded for your OS from the Windows 

site). 

Using the UP/DN buttons, select the COM port 

of your programmer or Arduino then click 

Open.  

The status box to the right should indicate the 

port opened successfuly.  

You can then change the values in the 

software. Please note that ALL values you see 

 are written, not just the ones you have changed.  

Note: You will need to remove the ATMega from 

the Arduino board first. 

TX RX 

Re 
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Once you have set the values, you can use the Check button to make sure none of your 

values are out of range. Click the Write button, and you will notice the status box changing 

as it writes the data. Once the write is complete, you will need to reset the laser harp 

before the changes will take effect. You will also notice a read button, which can read all 

the current values off the harp and back into the program. Once again, if you write values, 

and try read them back again before resetting, it will return your old values. 

The harp needs to be in closed “Ready...” mode before it will work with the software. If 

you try writing or reading while the harp is running, you will flood your MIDI device with 

random serial data at a completely different baud rate, which may crash it. 

 It is highly recommended you disconnect your MIDI device while the programmer is 

connected to the harp (the program will warn you to do this before you connect).  

Notes/updates on the software: 

- Working on a feature to automatically reset the laser harp after writing values. 

- Add an option to set play note velocity. 

- Read function is still in experimental stages, and will be refined with future updates. 

- Add function to save/read data from files on the computer (Allow you to save 

various configurations and re-load them). 

 

 

 

 

 

The bank the harp 

will default to. 

The MIDI 

channel the 

harp is 

played on. 

The MIDI channel 

the opening/closing 

SXF play on. 

The MIDI notes 

played during these 

events. 

Check all your 

values are within 

range. 

Write: Write data to 

harp. 

Ping: Used to test if harp 

is responding (Replies 

Pong! In “Serial In” box). 

Read: Reads values off 

Displays data 

received from the 

harp. 
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Crimp terminals 

Included with the kit are crimp terminals and housings for connecting to the various 

headers. These little connectors can be particularly fiddly, so here is a guide on how I use 

them myself. 

To begin, it is easier if you leave the contacts attached to their strips while soldering so you 

can hold them in place. First, strip a small bit of insulation (3mm or so) from the end of the 

wire to be connected. Tin this wire first, and then tin the inside of the contact. Try not to use 

too much solder, or you may fill the contact with solder instead. 

  

 

The contacts should press into the housings with fairly little force. If they are resisting, you 

may not have cut close enough to the contact, or you are trying to insert them the wrong 

way. You should hear a faint click as they snap into the connector housing. If you need to 

remove them from the housings, push down on the small visible tabs with a screwdriver, 

pulling lightly on the wire. 

 

 

2 

3 

4 

1 

Put a small amount  

of solder in here  
Solder wire in  

Bend stress flaps 

onto wire  

Then cut as close to 

the contact as 

possible  
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Enclosure Considerations 

What you use for an enclosure is entirely up to you, whether you DIY your own or purchase 

a box. If you were using this on stage, a black case is probably desirable. There is only one 

consideration you have to think about with enclosures, and that is the one for the sensor 

board. This enclosure should be fairly directional, so you can aim it at roughly where your 

hands intercept the beams. This will help eliminate false triggers from reflections etc. 

Making this box adjustable is also recommended, for reasons stated above. Here is an 

example of my sensor board box: 

 

 

This is a simple, cheap and effective way of housing the sensor board, consisting of a cheap 

($7) project box and a handmade MDF stand. Also visible is the 5 pin connector on the side, 

used for connecting the sensor to the main laser harp (Included in the kit). 
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Stephen Hobley: For his incredible work in discovering the operation of the 

original laser harp and information on homemade laser harps. 

http://www.stephenhobley.com/blog/ 

Members of Photonlexicon and LaserPointerForums: For the interest in these 

kits and making them possible. 

http://www.photonlexicon.com 

http://www.laserpointerforums.com 

Arduino and Arduino Forums: Assistance with code and hardware, and for 

providing a hugely versatile microcontroller platform. 

http://www.arduino.cc/ 

Craig Shih (csshih) and Illumination Supply: For distribution and financing 

these kits. 

http://www.illuminationsupply.com/ 

Rowan Lee (BlueFusion): Software development. 

 

Contact: 

If you have any issues, questions, comments or feedback regarding any part of 

the assembly process, or just the kits/service in general, please don’t hesitate 

to contact me. 

lpfthings@gmail.com 

 

Thank you for your interest! 

 


