
LED Matrix Panels

The eight universe controller will drive up to 2048 pixels or four LED panels (16x32 pixels). 

Each output pixel has full 8-bit brightness for each red/green/blue element, with a 90 hertz 

refresh rate. The refresh of the display runs from memory which is updated through Ethernet or 

E1.31. At power up the controller will output a test pattern to all four panels.

The LED panels are designed with a standard 16-pin connector. This means that any panel with 

this sixteen pin connector and an 8 to 1 scan rate will work with the controller. The 8 to 1 scan 

rate indicates that only one out of eight lines is on at any one time. The higher the scan rate the 

lower the brightness of the panel. The controller pulse width modulates each of the LED colors 

for the panel in addition to controlling each line. This is where the FPGA has an advantage over 

an embedded processor. The controller always drives 128 pixels on each line output regardless of 

the number of panels present.

There is one header used on the eight universe controller, which is the universe address. The 

other two output type headers are not used. The universe header has four pins and the jumpers 

inserted selects a zero for the bit position. The full base address for the jumper selections are 

shown below for revisions A and B. Jumper off selects a ‘1‘, and jumper on selects at ‘0‘. 

For revision A (Every 16 universes):

0000 - 16 base 0100 - 64 base 1000 - 128 base 1100 - 192 base

0001 - 16 base 0101 - 80 base 1001 - 144 base 1101 - 208 base

0010 - 32 base 0110 - 96 base 1010 - 160 base 1110 - 224 base

0011 - 48 base 0111 - 112 base 1011 - 176 base 1111 - 240 base

For revision B thru D (every 32 universes):

0000 - 32 base 0100 - 128 base 1000 - 256 base 1100 - 384 base

0001 - 32 base 0101 - 160 base 1001 - 288 base 1101 - 416 base

0010 - 64 base 0110 - 192 base 1010 - 320 base 1110 - 448 base

0011 - 96 base 0111 - 224 base 1011 - 352 base 1111 - 480 base

Each line of the panel mapped to an universe, where the bottom line of the display is the base 

universe number. With sixteen lines in the display, the controller occupies 16 universes of data. 

The E1.31 setup for Xlights with two and four panels is shown in figure #1 and figure #2. The 

number of channels for 1-4 panels is 96, 192, 288 or 384. This is reflected in the setup for the 

two panel configurations.

For revision A:

The output powers up to a self test pattern.

For revision B: 

The panel powers up with a blank display. The push button selects a self test pattern. There is a 

single jumper to chose the output mapping type. The four pin header is labeled “Output Type 1-

4“, and bit “1“ of this is the selection.

Output type 1-4, bit 1: selects the output mapping type. 

Jumper in: Selects 32x64 mapping

Jumper out: Selects 16x32,16x64,16x96 and 16x128 mapping



For revision C&D:

The four pin header labeled “Output Type 1-4“, bit ‘2‘ selects the RGB color correction.

Jumper in: Selects no color correction

Jumper out: Selects color correction. 

The panel mapping to support 32x64 panels is shown below:

Figure #1, Panel Mapping for 32x64

Figure #2, Four Panel 32x64 Setup



Figure #3 - Two Panel Setup, 16x64

Figure #4, Four Panel Setup, 16x128

The model setup for the display in Xlights is shown for two and four panels in Figures #5 and 

Figure #7. Note that I have two panels where the color order is incorrect from RGB.



Figure #5, Setup for Two Panel Model, 16x64

Figure #6, Setup for Four Panel Model, 16x128



Figure #7, Setup for Four Panel Model, 32x64

The wiring for the panels is straightforward as shown in Figure #5. Each of the panels that I used 

in my display use about 2.5 amperes when all white. It is recommended that you check the 

current draw for your display. In addition, it is recommended that the power supply is run at 80% 

of it’s maximum power. So for two panels at 5 amperes, use a power supply that 1.2*5 amperes 

or a 6 ampere power supply. The controller draws about 100mA of power at 5Vdc, and can be 

driven off the panel power supply. The controller J1 VCC line should be hooked to the +5Vdc 

power and the ground to the power supply ground. Note, that the controller can be driven at 

either 3.3Vdc or 5.0Vdc depending upon your panels. The controller signals are sent over ribbon 

cables between the controller and each panel. These connectors are keyed to ensure that they are 

connected with the correct orientation.

Figure #8, Wiring for Panels



Revisions

Revision -: Baseline

Revision A: Added self test pattern

Revision B: Added support for 32x64 panel mapping and moved self test pattern to push button.

Revision C: Added color correction, and updated inputs to enable pull-up resistors.

Revision D: Updated switch and mode inputs to enable pull-up resistors.


