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Building A Christmas Display 

• Things have changed… 

–  In the way you design with new lighting 
technology and controllers 

– There is more capability (Ch, Light Count) 

– There is more control 

• New Buzz Words 

– Pixels, Nodes, RGB, Smart Pixels, Dumb Pixels, 
Matrix, SPI, DMX, Universes, E1.31, XML, PoE 
(Power over Ethernet), Transitions, 3D Projection 
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Computerized Light Display 
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Light Choices 

• Sizes – mini lights to C9s, flood lights, and 
beyond 

• Color Choices 

• Types - Rope, String, Net, Icycles, Flood, etc 

• IP Ratings 
– Waterproof Ratings – vary by IP ratings 

– Do your research, as manufactures are the ones 
giving the ratings 

– Look for lights with a rating of IP65 or higher. 
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Incandescent 

• Mini, C7, C9, Rope, Floods & Spots 
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Leds 

• M5, C6 , C7, C9, Rope, Floods & Spots 
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LED RGB Lights 
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• RGB – Red, Green, Blue light used to combine 
the lights to produce broad array of colors. 



Pixel, Nodes, Channels  

• Node – is a term that has been used within 
the hobby to describe an individual light 
within the string (smart or dumb). 

• Pixel is an individual RGB Light/Section that 
receives both power and data to determine its 
color and level (as used in light displays) 

• RGB is a 3 channels system.  For every RGB 
control you will use 3 channels.  
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RGB Light Packages 

• Strings normally use 8 or 12mm RGB LEDs 

• Strips use the 5050 SMD, 3428 SMD 

• Floods & Rigid Strips 5mm Single Color (in 
groups of 3) 

• 5v, 12v, 24v 
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Strings 
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Modules 
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Strips 
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How RGB Works 
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Control Standard RGB 

• DC Boards  
– Software Specific Protocol using their DC Boards 

– Flavors anywhere from 8 Ch to 48 Ch 

– Use 3 Ch for each RGB color or string. 

• DMX Controllers 
– Single 3ch DMX 

– DMX Controllers with multiple channels (up to 
512) 

– DMX Universes (groups of DMX512) 
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DMX Controllers 
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What Makes a Smart RGB Light 



Control of RGB 
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3 Channel DC control 
This method of control uses 3 

channels to light a 

length/section of RGB lighting 

SPI Data control 
This method of control uses a data 

stream to communicate to each 

individual 3 channel RGB light 

DC Controller 
CH1    CH2    CH3              Supply 

+  -  +  -  +  -          +  - 

3 channel RGB Lights all 

controlled together 

Common Anode (+) 
DC supply from 

power supply 

Data IN 

(communication 

data) 

Red 

channel 

Green channel 
Blue channel 

SPI Controller 
Data IN 

(communication data) 

DC supply from 

power supply 

Data  Clock   +       -            Supply 

Each RGB light is controlled 

individually 

Data Line 
Clock Line  
Note: some types of communications do 
not require the clock line 



Std (dumb) vs. Digital (smart) 
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• Control of lights on the strip, Individual or as 
a group 



SPI Digital Light Flavors 

• LPD68xx – most popular is 6803 (LOR CCR) 

– 5v, 5bit, 4wire, Constant Current 

• TE 1804, 1809 most popular type is US 

– 12v, 8bit, 3 wire Constant Voltage 

– 1812 is a 12bit version 

• WS 2801  

– 5v, 8 bit, 4wire Constant Current 

– 2811 is a 12bit version 

– GE Color Effects and TLS 3001 and others 

• Others but not as common: 3001IC – 12bit, 3wire,  D705, and SD600 

• Most have a 12 volt option now 
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Difference in SPI Bit Count 

• Bit count Higher bit count better fading and 
color control 

– 5 bit: 32 steps per color – total of 4,096 colors 

– 8 bit: 256 steps per color – 16K colors 

– 12 bit: 4,096 steps per color – 68B colors 

– DMX max support is 8 bit so 12 bit sting would 
work as 8 bit system using DMX. A 12 bit chip will 
allow for dimming curves to give it better fades. 
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Difference in Voltage 

• Constant Current: ensures the correct current 
is maintained. 

• Constant Voltage: ensure the correct voltage is 
maintained 

• 5v vs. 12v:  Lower the voltage the better 
chance for voltage drop.  Current 
requirements are less for 12v as well. 
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SPI Communications 

• Communications must be same on controller 
as the lights,  i.e. can not run 6803 lights with 
a 2801 controller 

• Can not run multiple communications using 
same wires (most E1.31 and Pixlenet 
controllers will have a DMX out port) 
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Typical Digital Light String Setup 
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 DMX Input Controllers 

• Control a few strings at a time.  Good for decentralized 
lighting. 
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E 1.31 Controllers 
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Pixelnet Controller 



Smart Pixel RGB Chanel Count 

• 3 pixels 

• 9 Chan (3 pixel x RGB Ch (3) 

• String of 20 
– (3 x 20) = 60 Pixels 

– (9 x 20) = 180 channels 

• 30 pixel per meter 

• 90 Chan (30p x 3 ch) per m 

• 5m Length 
– 150 pixels 

– 450 Channels 

www.youngschristmas.com 



www.youngschristmas.com 

Sample of Smart Pixels 



Connect Lights to Controller 

– Standard 4 (or 3) Conductor Wire (Alarm wire, 
Low Voltage Light Wire, Sprinkler System Wire) 

– Stranded vs Solid Core 

• Some only support stranded? 

– DMX Cable (3 wire or 5 wire) 

– Power Over Ethernet with Cat 5 (Power and 
Signal) 
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Controller Location 

• AC and DC Wiring 

• Centralized or Decentralized 

– Number of Wires or DMX Cables Required 

– Electrical Connections for Power Supplies 

– Length of Cable 

• Voltage Drop, Inject Power 

– Hubs and Passive Hubs 
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Communicate with Controllers 

• Communications interface is the Link between 
the Computer and the Controllers. 
– LOR (iDMX/CCR Controller take LOR and translates it 

to DMX/6803) 

– DMX 512 (LOR Cable from RS485 need Blue & Orange Crossed) 

– E1.31 (create separate IP domain for lights) 

– Pixlenet (DoItYourself Christmas JR design) (1.31 to 
pixlenet via etherdongle) 

• Can’t mix on Same Wire 

• Multiple Dongles 
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DMX Options 

• With Limit of 512 Ch and 32 Controllers, wouldn’t take 
long to outgrow 

• DMX Universes Allows multiple 512 groupings 

– Achieved with DMX Splitters (no Y capability) 

• E1.31 (E1.33 RDM control) 

– Easier way to create Universes for DMX 

– Supports up to 63,999 Universes (32,767,488 channels) 

– LOR will be releasing 4 and 8 Universe Hubs 
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Software Choices 

• Light-O-Rama (LOR) 

• Animated Lighting (AL) 

• Light Show Pro (LSP) 

• Vixen 

• HLS 

• Madrix 

• XLights 
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LOR 
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LSP 
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Vixen 
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Final Words on New Technology 

• Lots of new Technology to choose from 

• Advice prior to ordering from China 
– Compatibility with controllers 

– Failure rates can be as high as 20% 

– Shipping can get way out of hand, so consider 
combining orders to save $$ 

– Not all product is created equally 

• Research before you buy (don’t believe 
everything you read on web sites) 
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