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Introduction 
So youôve decided to put in some garden lights.  Maybe you looked into solar lights and 

were unimpressed by what was available.  Perhaps you saw some of the new colour 

changing varieties and thought about how you could do that, only better.  Maybe you are 

already familiar with RGB LEDôs, or maybe you just like completing your own custom 

projects, and are looking for a new challenge. 

 

A few months ago, I decided it was finally time for me to install some garden lights.  

Having previously seen and worked with both solar and electric garden lights, I decided 

to make a custom project out of this job.  Using some electronics that included some 

RGB LED (Red, Green and Blue Light Emitting Diodes) modules, a control module, and 

a little ingenuity, I was able to convert some basic solar garden lights into custom electric 

garden lights that are much brighter, use very little electricity, and can produce any color 

or sequence of colors that I want. 

 

You see the full effect of the completed garden lights in this video:  

 

http://www.youtube.com/watch?v=ugL6fZlunKQ 

 

Now that Iôve completed my project, this document is an attempt on my part to share the 

knowledge Iôve gained, to make it a little easier for anyone else thinking about a similar 

project.  Feel free to peruse through these instructions, choose the parts you like, and 

customize your own project however you see fit. 

 

Before You Beginé 
Just a few thoughts to consider before you begin.  While installing garden lights, even 

custom ones, is not a terribly difficult job, think about the amount of time, effort and 

money you want to commit to this project before you begin.  I estimate that I spent over 

60 hours completing this project.  It will certainly help if you have some basic skills when 

it comes to electronics.  Depending on the parts you use, you may need to do your own 

soldering.  While I wouldnôt consider any part of this project to be particularly difficult, 

spending over 60 hours on it can get pretty tedious, so if any of what Iôve described 

sounds like too much work or too difficult, then buying a product off the shelves may be 

a better solution for you. 

 

Another consideration is cost.  I estimate that I spent about 2 ï 3 times the amount it 

would have cost me to buy a decent set of electric garden lights.  Compared to some of 

the cheaper solar lights available, the price multiple is even higher.  For me, the 

satisfaction of completing this project myself, as well as the final product which in my 

opinion is much better than anything you can buy in the stores today made it worthwhile.  

But Iôm sure there are plenty of people out there who would think its nuts to spend so 

much time and so much money on this project when you can buy perfectly decent garden 

lights at any store for much less and with much less work.  To each their own. 

 

http://www.youtube.com/watch?v=ugL6fZlunKQ
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Getting Started 
I assume if you are still reading this that you have decided this is a project you want to 

look at seriously.  So letôs begin.  What follows is a set of detailed instructions on just 

how to do that, based on my personal experience completing my garden lights project.  

Although you could follow the instructions exactly, you may not want to, or may be 

unable to get the exact same parts I used and may have to customize your own project to 

your own needs.  For that reason, Iôve broken down these instructions into a series of 

steps, and each step begins with a general description of what needs to be done along 

with some choices you may want to consider.  Then I get into much greater detail about 

the exact steps I followed.  You can just read the general overview of each step if you 

like, or get right into the details and try to follow the instructions as closely as possible, 

itôs up to you. 

 

So, letôs get startedé 

 

1. Pick a Light Source 
The most important choice you are going to make in this entire project is to pick a 

suitable light source that you will use for your garden lights.  There are many different 

types, colours, etc to choose from, but I assume if you are reading this then you are 

probably most interested in the RGB LED option, so Iôll limit the discussion to RGB 

LEDôs.  They have a number of advantages, but two main advantages are the fact that 

they have very low power requirements and thus will have a much lower cost to operate, 

compared to incandescent bulbs, and the RGB element which allows for full 

customization of the colour of the lights. 

 

There are a variety of different RGB LED products available out there, some of which 

come fully assembled and weather proof, and others which may require assembly or 

soldering.  For me, the key characteristics that I was looking for were brightness and size 

of the module.  I wanted something fairly bright, while at the same time small enough to 

easily install in my garden lights. 

 

There are also two different types of RGB LED modules.  Some will use three separate 

coloured LEDôs, while others will use combined RGB LEDôs, which are essentially the 

same thing, only you have a red, green and blue LED all combined in a single LED with 

four leads.  I think the single LED is advantageous, because all three colours of will be 

shining from roughly the same spot, within a single LED.  Separate red, green, and blue 

LEDôs should work just as well, but you will have greater angular separation because the 

coloured LEDôs will be spaced farther apart, and this may result in poorer mixing of the 

colours.  Iôll discuss this in further detail later on. 

 

Personally, I chose a product called the LED MR16 RGB, (sold by the online website 

www.pcboard.ca).   MR16ôs are a standard indoor light fixture / size, and this product is 

so named because it is sized to fit in a standard MR16 indoor light fixture.  It is built on a 

circular printed circuit board that is 1 7/8
th
 inches in diameter. 

http://www.pcboard.ca/
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Typical MR-16 indoor lamp 

 
The MR-16 printed circuit board 

 
Fully assembled MR-16 module 

 

In spite of all its advantages, there are three drawbacks to consider with the LED MR-16 

RGB module.  The first is cost.  Compared to some of the other modules I mentioned, the 

MR-16 is a bit pricier.  Depending on the quantity you order, you are looking at a cost of 

around $9 ï 10 per unit.  Other RGB modules can be found for less.  For example, 

www.pcboard.ca sells a couple of RGB modules that are also worthy of consideration: a 

2 RGB LED module for $4.50 per unit and a 9 LED (3 red, 3 green, 3 blue) weatherproof 

module for $3.50 per unit. 

 

The second drawback of the MR-16 modules is that they do not come fully assembled.  

Youôll need to have the right tools, such as a soldering iron and electronic solder, and 

some skill at soldering.  If that sounds too difficult or complicated, then I would suggest 

looking for pre-assembled modules. 

 

The final drawback is that the MR-16 modules are meant for indoor use.  However, they 

do have an operating temperature range down to -40°C (great for the Canadian winters I 

live through), and if they are installed in fully enclosed garden lights, you should be able 

to minimize their exposure to water.  Later, Iôll also talk about a solution I used that I 

believe will help make them more resistant to water for outdoor use. 

 

I selected the MR-16 option because I wanted the brightest RGB LEDôs I could find, in a 

small package, and I was not intimidated by the prospect of all that soldering assembly, 

but to summarize, here are some of the choices available from PC Board: 

 

MR-16: 

http://www.pcboard.ca/shop/product.php?productid=84&cat=136&page=1 

 

2 LED RGB Module: 

http://www.pcboard.ca/shop/home.php?cat=56 

 

9 LED Weather Resistant Module: 

http://www.pcboard.ca/shop/home.php?cat=59 

 

 

http://www.pcboard.ca/
http://www.pcboard.ca/shop/product.php?productid=84&cat=136&page=1
http://www.pcboard.ca/shop/home.php?cat=56
http://www.pcboard.ca/shop/home.php?cat=59
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Module LED MR-16 RGB 

 

2 LED RGB 

 

9 LED Weather Res 

 
Cost $10 each or less $4.50 each $3.50 each 

Light Output  34,400 mcd 

combined 

Red 4,400 mcd 

Green 8,600 mcd 

Blue 4,200 mcd 

Red 11,400 mcd 

Green 18,600 mcd 

Blue 12,000 mcd 

Viewing Angle 140° 140° 120° 

Input Voltage 12 ï 15 VDC 12 ï 15 VDC 12 ï 15 VDC 

Current Draw  80mA per colour 40mA per colour 25mA per colour 

Total Power Use 

(full on all colours) 

~ 2.9 W ~ 1.4W ~ 0.90W 

Dimensions 1.875ò circular PCB 1.75òX0.5òX0.15ò 3.1òX0.7òX0.4ò 

Mounting Mounting hole Mounting hole Two Mounting 

holes 

Weather Resistant No No Yes 

 

 

Certainly these are not the only options available, so you may want to do your own 

research and find the right module for your project. 

 

2. Pick your Garden Lights 
The next most important step is to pick out the garden lights that will work for your 

project.  There are so many different shapes, sizes, and styles of garden lights available 

that I canôt even begin to make a recommendation for you, but I will mention the 

following key criteria that you should consider: 

 

 Make sure the inside of the garden light is large enough to accommodate the LED 

module you have selected, and consider how the LED modules will be positioned 

inside (i.e. on the top or bottom, more on this later) 

 Make sure you will be able to run wiring from the base of the light up into the 

light where the LED module will be housed 

 Consider whether you want the light covers to be clear or opaque as it has a 

significant impact on the appearance of the LED lights (more on this later) 
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 If you have multiple options that meet all the above criteria, then it basically 

comes down to cost and appearance 

 

Personally, I chose a product called Paradise Solar Accent Lighting, which comes in 

packages of 8.  They met all the above criteria (mostly, but I had to make some 

modifications to accommodate the wiring), and they were fairly inexpensive ($40 regular 

price for 8, but at 30% off, they were $3.50/light).  Solar lights seem to be the cheaper 

option here, and donôt worry about getting the cheapest or dimmest solar lights so long as 

they meet your criteria and look nice, as you just want them for their external appearance. 

 

Paradise Solar Lighting 

 

 
 

3. Determine Position and Orientation of LED Modules 
inside Garden Lights 
The two main options are to mount the LED Modules to the bottom of the garden light, 

with the LEDôs oriented upwards, or mount the LED Modules to the top of the garden 

light with the LEDôs oriented downwards.  The following diagrams illustrate both 

options: 
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Option 1: This is the simpler way to install the LED module.  It can rest on the bottom of 

the light, and requires less wiring length.  On the down side, most of the light will shine 

upwards, rather than illuminate the ground around the light, and because of the viewing 

angle of the LEDôs, the portion of the light cover near the bottom of the light will not be 

well lit.  Also, itôs more likely that the module will be affected by water should any water 

ever leak into the light as it will pool at the bottom.  Finally, if the garden light covers are 

clear (not opaque) then you may find the LEDôs rather bright to look at. 

 

Option 2: Installing the light this way requires more wiring length, and is a bit trickier to 

accomplish, but itôs ultimately the option I chose as more light shines downwards 

towards the ground and the module is better protected against water.  Because of the 

viewing angle, the top of the light may not be well lit, but this was less of an issue for the 

lights I used since the top of the light is mostly concealed. 

 

4. Pick an RGB LED Controller 
There are a lot of options available, but here are some considerations: 

 Do you want a controller that does not require any assembly or are you willing to 

solder / assemble it yourself? 

 Do you want a controller that will just produce a single colour of your choice 

(simple) or one with more complicated functions like colour sequences and 

patterns (more complicated and expensive)? 

 Some controllers also come with a remote control, would that be useful to you? 

Option 1 

LED Module 

on bottom, light 

shines upwards 

with ~ 140° 

viewing angle 

Option 2 

LED Module 

on top, light 

shines 

downwards 

with ~ 140° 

viewing angle 
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 Do you want to be able to program your own colour patterns and sequences?  If 

so, are you looking for something user-friendly or do you plan to learn to program 

a microchip yourself? 

 Finally, very important, does the controller meet your required specifications?  i.e. 

Voltage output, total current output, ability to function outdoors, etc. 

 

Here are just a couple of options for consideration: 

 

LED Rainbow from pcboard.ca (requires assembly and soldering skill) 

http://www.pcboard.ca/kits/led_rainbow/ 

 

An example of a wireless RGB LED Controller 

http://www.avertaled.com/pd-wireless-rgb-led-controller.cfm 

 

Personally, I went with the LED Rainbow from PC Board, as it comes with 60 pre-

programmed lighting sequences and gives me the future flexibility to create my own 

colour sequences by reprogramming the microchip. 

 

 

 

5. Plan out your Garden Layout 
Now itôs time to start thinking about how many lights you want to install in your garden 

and what the spacing between lights will be.  If you bought solar lights, you can try 

setting them up and seeing what they look like overnight, then moving them around until 

you have the exact layout that you want, but remember that the final lights you build will 

likely be much brighter than the solar lights.  Some other considerations: 

 Start thinking about your wiring layout.  You will need to connect to a power 

supply somewhere, and will need a convenient place where you can keep your DC 

Voltage adapter and RGB controller.  From the controller, you will need to run 

wiring (4 wires) to all the lights in your garden. 

 When planning your wiring layout, try to avoid really long chains of lights in 

series, all on a single line.  What I mean by that is if you are going to connect 20 

lights in your backyard, try to avoid connecting them in series from 1 to 20 all on 

a single line.  It may seem like the simplest way to connect your lights, but the 

longer you run your wiring and the more connections you make, the greater the 

potential voltage drop at the end of the line. 

 You can minimize the voltage drop by using thicker wiring.  I recommend at least 

16 gauge copper wiring.  You should be able to find 16 gauge and 12 gauge 

outdoor garden light wiring at most hardware stores. 

http://www.pcboard.ca/kits/led_rainbow/
http://www.avertaled.com/pd-wireless-rgb-led-controller.cfm
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 The greater the current through the wires, the greater the voltage drop, so if you 

can run multiple lines from your controller out to different areas of your yard it 

may work out better than connecting all lights to a single line 

 LEDôs use considerably less power and draw less current than incandescent bulbs, 
so this helps to minimize the voltage drop you will see along your wires, since 

there will be less current compared to incandescent bulbs.  Therefore, you should 

be able to run longer lines of lights before the voltage drop causes any problems.  

In my case, I was able to connect 17 garden lights along a single main line and 

had no noticeable drop in light intensity between lights. 

 Here is a handy website that you can refer to and estimate what your voltage drop 

will be based on the length of your wiring, total current, voltage, and wire gauge 

used:  http://www.gadgetjq.com/wiring_size_guide.htm (scroll to the bottom of 

the page) 

 For example, I used 17 RGB MR-16 LEDôs, drawing about 80mA each, so that 

works out to 1.36 Amps, and I estimate my total wire length to be no more than 

80 ft.  Plugging into the calculator, using 16 AWG wire, I find a voltage drop of 

1.1V out of 12V DC, meaning the voltage at the end of the line should be at least 

10.9V.  Note that I get very different results if I use different wire.  With 12 AWG 

wire, the voltage drop is only 0.4V, but if I tried to save money on the wiring and 

only used 24 AWG wire, the voltage drop would be 6.7V (and the wire likely 

would not be suitable for outdoor use either). 

 Itôs also very important to budget your current drawn by all the garden lights so 

you donôt exceed the capacity of your controller or DC power adapter.  Add up 

the total current that will be used by all your lights and make sure it is less than 

what your controller and DC power adapter can safely supply. 

 

http://www.gadgetjq.com/wiring_size_guide.htm
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My Wiring Layout: 

 

 
By connecting the main line to the middle light, and then splitting off in two separate 

branches of 8 lights, I reduced the total length to the farthest light from 110ft to 80ft. 

 

6. Choose Opaque or Clear Garden Lights 
Now you must decide if opaque or clear garden lights are the preferred choice.  Most 

solar lights have clear covers, and the reason for this is primarily because the LEDôs 

inside are so very dim.  However, this results in a very bright but small point source of 

light.  Opaque covers create a softer, more dispersed form of light, provided the light 

source is bright enough.  With RGB LEDôs thereôs another reason to go with opaque, and 

thatôs what I call angular separation of the colours.  You see, to create colors other than 

red, green and blue, more than one colour LED will be on at once.  If the LEDôs are not 

in the exact same location, then when you look at them you will actually see the different 

colours at the same time.  So, for example, where red and green together create yellow 

light, if you look directly at the light source, you will still see red and green, unless the 

LEDôs are extremely close together.  Even the single LED RGBôs canôt entirely get 

around this problem.  Now Iôve described this problem, but a picture is worth a thousand 

words.  See the pictures below for an example of the separation between colours you can 

get with clear covers: 

 

Outdoor Electrical Outlet 

12VDC Power Adapter 

RGB LED Controller 

First Garden 

Light (centre 

of line) 

~50ft wire 

~30ft branch 

with 8 lights 

~30ft branch 

with 8 lights 
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Color set to yellow (red and 

green LEDôs are on) using a 

clear light cover 

 
Same light viewed from top 

down.  Note the pattern of 

red and green produced.  

Doesnôt look very ñyellowò. 

 
Same module and light 

setting, only with a frosted 

light cover.  What a 

difference! 

 

 

Rather than getting a mixed yellow colour, the red and green are separated.  Personally, I 

didnôt like that effect, but I had already bought clear solar lights, so I wanted a work 

around.   

 

In step 14 I show you what you can do to frost your light covers to make them opaque. 

 

7. Buy Parts and Tools 
Now itôs time to buy what you need.  You could buy everything at once, or you may want 

to take on this project piecemeal, and minimize your costs up front until you are sure you 

have a workable solution with good lights, and a controller first.  In my case, I bought a 

single RGB MR-16 LED and controller with power supply first, tested it with my garden 

lights and wiring, then went out and bought the rest of the MR16ôs and outdoor 

connecters, which were the most expensive elements of the project.  You will need at 

least the following: 

 

Parts 

 RGB LED Modules (1 for each garden light) 

 Garden lights 

 Enough wiring to connect all lights 

 An RGB Controller 

 A power supply, should be one designed to operate outdoors 
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Tools 

 Various Screwdrivers 

 Various Pliers 

 Wire cutting and stripping tool 

 Multimeter 

 

Also, if you buy a controller or modules that require some assembly, you may need: 

 Soldering iron 

 Electronics solder 

 

Other tools may be required depending on the amount of customization you have to make 

on your LED modules and garden lights.  Appendices A and B at the end of this 

document have a complete list of all the parts and tools I used. 

 

 

At this point, if you like figuring things out on your own you should be good to go and 

complete the project by yourself.  However, Iôm now going to describe in detail the steps 

I undertook to complete my project.  The remainder of my instructions assume you have 

decided to make the same choices that I have on parts and equipment, and they provide 

step by step details on how to complete the install.  The remaining instructions assume 

that you will be using: 

 Paradise Solar Accent Lighting, or equivalent 

 LED Rainbow Controller from pcboard.ca 

 RGB MR-16 LEDôs from pcboard.ca 

 

 

8. Assemble the RGB Controller 
I wonôt get into a lot of detail on how to complete this step, since you can find detailed 

instructions here: 

 

http://www.instructables.com/id/LED-Rainbow-RGB-LED-PWM-Controller-

Construction-/ 

 

I also got a 2.5mm DC power connector and DC power adapter to use as a power supply: 

 

http://www.pcboard.ca/shop/home.php?cat=139 

 

http://www.pcboard.ca/shop/product.php?productid=134&cat=83&page=1 

 

http://www.instructables.com/id/LED-Rainbow-RGB-LED-PWM-Controller-Construction-/
http://www.instructables.com/id/LED-Rainbow-RGB-LED-PWM-Controller-Construction-/
http://www.pcboard.ca/shop/home.php?cat=139
http://www.pcboard.ca/shop/product.php?productid=134&cat=83&page=1
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I recommend finding a better power adapter for long term use outdoors, as this power 

supply is meant for indoor use only. 

 

The RGB controller used should be able to handle up to about 5A of current, but the DC 

power adapter will only supply about 2A, thus you want to limit the number of lights to 

around 25 or so if you are using MR-16ôs. 

 

9. Assemble the RGB MR-16 LED Module(s) 
Again, I wonôt go into a great deal of detail on assembly of the modules as it is quite 

straightforward and there is a detailed user guide: 

 

http://www.pcboard.ca/kits/led_mr16rgb/led_mr16rgb_manual_v1.2.pdf 

 

From my personal experience, I recommend soldering all the resistors first, and leaving 

the RGB LEDôs for last. 

 

Some of the soldering points on the board are very close together, and there is a risk you 

could solder several joints together if you are not careful.  You may want to use a 

multimeter to check your board before connecting it for a test if you are at all concerned 

that you may have created a short. 

 

10. Connect Wiring to the RGB MR-16 LED Modules 
Next, you need to connect some wiring from the completed modules.  I purchased some 

rainbow wire from The Source (www.thesource.ca) for this purpose.  Itôs fairly 

inexpensive ($8 for a 25ft roll with 4 conductors of different colours. Itôs 24 Gauge wire. 

 

http://www.thesource.ca/estore/product.aspx?product=2780757&language=en-CA 

 

  
 

 

 

http://www.pcboard.ca/kits/led_mr16rgb/led_mr16rgb_manual_v1.2.pdf
http://www.thesource.ca/
http://www.thesource.ca/estore/product.aspx?product=2780757&language=en-CA


RGB LED Garden Lights Project  Page 15 of 28 

10.1 Cut a length of rainbow wire that is at least 1 foot longer than the length required 

internal to your garden light that will run from the RGB module to the base of the light 

10.2 Pull apart the wires so you now have two separate lengths of two conductor wire 

(one with the red and green wires, another with the white and black) 

10.3 On each end of the wire, separate the individual wires by a few inches, then strip the 

wires on either end, on all four colours, about 1/8
th
 of an inch. 

10.4. Solder the wires to the appropriate points on the MR-16.  Red wire to red, green 

wire to green, black wire to blue, white wire to com. 

10.5. Here I chose to forego the proper use of the mounting hole in the centre of the MR-

16 and use it for wire control instead.  I soldered all the wires from the back of the MR-

16 board, then ran them through the mounting hole. 

10.6 To make sure I had a good solder connection, I added solder to the wire connections 

on both the back and front sides of the MR-16. 

 

 

  

 
Back side after soldering 

 
Front side after soldering 

 
Completed MR-16 with 

wires 

 

   

11. Test RGB Controller and MR-16ôs 
Once you have your RGB controller and first MR-16 complete, connect them and the 

power supply and test to ensure they are both working.  Repeat with all MR-16ôs as you 

complete their assembly.  Make sure that all LEDs are working (red, green and blue for 

all four LEDôs). 

 

12. Weatherproof your MR-16ôs (optional) 
Although the MR-16ôs should be well enclosed within the garden lights and therefore not 

exposed directly to water, itôs worth taking an extra step to protect them, since they are 

normally meant for indoor use.  I bought a product called Motomaster Ignition Protector, 

available at Canadian Tire for about $5-6.  Itôs basically a silicone sealant that is meant 

for your automobile to protect against moisture but works equally well to protect your 

electronics.  Spray the MR-16ôs on both sides.  You did test to ensure the MR-16ôs all 

worked in step 10, right?  Once you spray them, you may have problems if you want to 

do any further soldering to them. 

 




























