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This is an RGB LED shield for an Arduino micro-
controller board. It uses a serial interface to control a 
Red Green Blue LED board. It can control up to 1.5A 
per channel. The output uses pulse width modulation 
(PWM) to control the colour and brightness. 

The LED output can be updated via two digital pins 
(pins 8&9). All other pins are available for other use. 
These boards can be stacked to control a number of 
RGB displays, using no more IO pins.
The board runs from a 12V supply (for the LED board 
suggested here). It can also run at 5V using a jumper 
wire. 

Note: this kit will require an Arduino or clone AND an 
RGB LED board such as:
http://www.phenoptix.com/collections/things-to-make-
and-do/products/spotlight-kit-rgb
These are NOT included.

Parts included:

2 x 2 way screw 
terminals

6 x 100k 
resistors

6 x 1k 
Resistors

3 x BD135
Transistors

2 x 1N4001
Diode

3 x BC558
Transistors

10uf 
Capacitor

7805
Voltage

regulator
100uf

Capacitor

WS2801
SMD IC

2 x 6 way
header pins

PCB 2 x 8 way 
header pins



Parts list:

Ref Description Value

C1 Capacitor, electrolytic 100uf 25V

C2 Capacitor, electrolytic 10uf 16V

D1, D2 DIODE 1N4001

K1 PWR_OPT Just a wire connector

P1 2 way socket 12V Power

P2 2 x 2 way socket For RGB LED

P3 POWER Not supplied – for multiple boards

P4 DATA Not supplied – for multiple boards

PCB pins To fit into Arduino – Long Pin

Q2,Q3,Q5 Transistor BC556  PNP

Q1,Q4,Q6 Transistor BD135  NPN  1.5A

R1,R3,R5,R7,R
9, R11

Base current limit resistor 1k

R2,R4,R6,R8,R
10,R12

Base pull-down resistor 100k

PCB Arduino Shield – Double Sided

U1 Voltage regulator 78L05

U2 RGB LED controller WS2801

Tools required:

Soldering 
Iron

Solder

Side cutters

Small nosed 
pliers

This kit has been designed and produced by:
Renewable Energy Innovation.

info@re-innovation.co.uk
www.re-innovation.co.uk

Hopkinson Gallery
21 Station Street

Nottingham
NG7 6PD



Instructions:

Step: 1 Solder the WS2801 SMD IC

Lets start with probably the most difficult 
soldering step. Its best to do this first, or 
the other components get in the way.
Holding the IC with a pair of tweezers align 
over the solder pads. 
Ensure the correct orientation – the dot on 
the IC will be at the end with the notch on 
the PCB.
Solder one pin on the corner of the IC. 
Ensure that the IC lines up with all the 
other pads. If you need to adjust it then 
heat the solder on the soldered pin and 
correct the IC. 
Once it is aligned then you can solder the 
whole row of pins on the other side to the 
already soldered pin.
If you heat up the top pin and apply solder 
then drag down to the bottom pin, applying 
solder if required. This usually will solder all 
the pins. You may need to remove any 
excess solder using some solder wick.
Leave this to cool for a couple of seconds.
Then use the same technique for the un-
soldered side.

Step: 2 Solder the resistors

Identify all the resistors. You will have:

Quantity Value Part Reference

6 1k R1,3,5,7,9,11

6 100k R2,4,6,8,10,12

Use the identify chart at the end of these 
instructions or a multimeter.
Solder into the relevant places.
Their orientation does not matter.



Step: 3 Solder the diodes

They must be inserted in the correct 
direction. 
The black line on the diode is aligned with 
the thick white line on the PCB.
(Note: This photo shows the capacitors 
inserted first – it is easier to put the diodes 
in first)

Step: 5 Solder the transistors

Check their orientation. 
Insert the smaller BC556 transistors first. 
These fit into Q2, Q3, Q5.



Insert the BD135 into Q1, Q4, Q6. Ensure 
the correct orientation. 
The silver side should face towards the 
circuit board.
If you would like to stack more shields on 
top then fold the pins at 90 degrees (as 
shown here).

Step: 6 Solder the jumper wire

The 3 terminals at K1 decide the LED voltage to 
use.
This can either be set so the LEDs use the voltage 
applied at P1, or set so that the LEDs use 5V.
Typically you will use the input voltage at P1, 
(especially if you have used the 12V boards 
suggested).
In this case connect the square hole to the middle 
hole (using a cut-off lead from a resistor or diode).

If you would like the output for the LEDs to be 5V, 
then connect both the circular holes together.

Step: 7 Solder the voltage regulator

A 7805 voltage regulator is used to 
convert the input voltage applied at P1 
down to 5V to power the IC and the 
Arduino.
Ensure the correct orientation. The metal 
tab aligns with the double line on the 
PCB.
If you need to stack other shields on top 
of each other, then you will need to bend 
the leads at 90 degrees, as shown.
 



Step: 8 Solder the screw terminal connectors

Slot two of the 2 way screw terminal connectors 
together. This will be used for P2 (the RGB and + 
connectors) 
Insert and solder the screw terminal connectors into 
the correct holes. Ensure the terminal face away 
from the PCB.

Step: 9 Solder the header pins

These are 'through board' long header 
pins. They are used to plug into the 
Arduino board, and also give a connector 
for any additional shields which can be 
used on top or below.

Step: 10 Build is finished!

Have a nice cup of tea.

Once the device is constructed, the next step is check it powers up OK and then to test 
with a programmed Arduino and an LED board.

Step: 11 Check device powers up

Use a 12V power supply, such as a bench top 
power supply. 
Do NOT attach an Arduino or LED unit yet!
Apply 12V to P1 – ensure correct polarity (a diode 
will protect against reverse polarity connection).
Using a multimeter set to DC volts range, check that 
around 4.3-5V is seen on the third and fourth pins 
up on the second header on the left hand side of 
the shield (the 5V and GND pins for the Arduino).



Step: 12 Wire up an RGB LED board

The next step is to wire up your RGB LED 
board. This will have a common positive 
terminal and then three other leads (for Red, 
Green and Blue). These are connected to 
ground to switch the device on.
Connect the common positive to the + 
terminal on P2 terminal block. 
Connect up the Red, Green and Blue to the 
relevant sockets (R,G,B).

This can also be plugged into your Arduino 
board.

Step: 13 Upload example code to an Arduino

Note: These instructions assume you are familiar with the Arduino IDE and uploading 
Sketches. If not search online for some great tutorials.
This was tested on version 1.02.

Download the example code from www.re-innovation.co.uk.
Add this to your sketches folder.
Open and upload to your Arduino.

This should then run through the various example functions. 
Check the notes within the code for more details.

Step: 14 Set it running

Check out www.re-innovation.co.uk for more 
examples and videos.

Step: 15 Build your project

Check www.re-innovation.co.uk for some examples of this shield in action.
This board can be used to produce a RGB fade which reacts to sound or maybe a display 
which shows 
We would love to hear and see your application and ideas. Please email any photos to 
info@re-innovation.co.uk, or leave comments on the RGB LED Shield pages

Technical information:

The input voltage (at P1) can be in the range of 7 to 30V DC. An on-board voltage 
regulator gives 5V to the board and also powers the Arduino board.

This shield uses the WS2801 RGB controller IC. This reads in serial data and then 



controls three pulse width modulated channels (one for each colour: red, green and blue).

The data sheet for the WS2801 is available here:

http://www.sparkfun.com/datasheets/Components/LED/WS2801.pdf

Once the output colour has been set using the serial interface, then the Arduino does not 
need to do anything else until the RGB LED needs to be changed, as this is all handled by 
the WS2801 IC.

The output from this IC can only control a maximum of 20mA, so additional transistors 
have been used to control a higher output power than this (up to 1.5A).

This board is designed to run from 

This board is quite hackable, for example:

• The output transistors can be changed for logic level MOSFETs for higher output 
current.

• The outputs could be used to control 3 x small motors with PWM speed control for 
each motor.

• You can use other micro-controllers, such as PICAXE etc.

Stacking Multiple Boards:

These boards can be stacked to have multiple RGB outputs, although some changes and 
extra components are required.

Only one board requires an input supply. This board is the only board which requires the 
7805 voltage regulator.

The header P3 provides the input voltage to the boards stacked above. The first board will 
require a 2 pin header socket soldered in, all the additional boards will require long 2 pin 
headers, like the long arduino header sockets used in this kit.

The header P4 provides a 5V supply to the next board. It also provides the SDI and CKI 
for the next board. The output from the first board connects through to the input on the 
next board. 

Please check the circuit diagram for more info or email info@re-innovation.co.uk.

Arduino code information:

An example sketch for getting your project running is available at www.re-innovation.co.uk.

This was based upon code written for Sparkfun Electronics by Nathan Seidle

http://www.sparkfun.com/datasheets/Components/LED/LED_Strip_Example.pde

Contact details:

We would like you to be happy with this kit. If you are not happy for any reason then 
please contact us and we can help to sort it out. Please email info@re-innovation.co.uk 
with any questions or comments.
If any parts are missing from your kit then please email info@re-innovation.co.uk with 
details, including where the kit was purchased.

More technical information can be found via www.re-innovation.co.uk.



Useful Information:

Resistor colour codes: 



Circuit schematic:


