
PC Engines SIGN.1A LED sign kit

Introduction
This kit allows you to build a “pixel art” LED sign based on your own design. At the same time,
it is an excellent practice piece for both through hole and easy SMT soldering.

Kit contents

 SIGN.1A PCB fab

 0805 size SMT resistors (1k, 2k, 2.7k, 3.9k, 5,1k, 8.1k) 

 Cable with DC jack

Not included

 5 mm LEDs – inexpensive offers can be found at aliexpress.com for inexpensive offers. Try
to get similar brightness LEDs for all colors used in your design.

 AC adapter (e.g. our ac12veur2 / ac12vus2, or whatever 12V adapter you have in house –
other voltages can be used if  you adapt the number of  LEDs in series / resistor values).

 Solder (0.5 mm / 0.020”, maximum 0.75 mm / 0.030” diameter), preferably with no-clean
flux. Solder alloy depending on your eco persuasion, SnAgCu, Sn100Ni, or Sn63Pb37…

 Hookup wire (30AWG wrap wire is best).

 (optional) Picture frame 13 x 18 cm (e.g. Ikea Gunnabo).

Tools

 Soldering iron with a fine tip. My favorite are sharp bent tips, e.g. Metcal STTC-144.

 Lead cutter

 Wire stripper

 Sharp tweezer (e.g. 00-SA shape)

 Break-off  cutter or similar

 Multimeter

 Some solder wick can be helpful. We like the solder wick by Felder Löttechnik, available e.g.
at reichelt.de. 



LED circuit
Depending on the LED type, LEDs have a forward voltage of around 2V (red, yellow, most
green) or 3V (white, blue, some green). For a 12V operating voltage, you can put between 3 and
5 LEDs in series before a series resistor is needed.

At the end of each chain, place a series resistor to the negative supply. The actual value depends
on the desired brightness, and the type of LEDs used. 1K ohm was a good standard value for the
color LEDs we used. For high brightness white LEDs, a 2.7K ohm series resistor was necessary
to avoid glare. For best results, test with your LEDs. 

When there are less than the normal number of LEDs in series, you will need to use a higher
value series resistor.

The PCB provides an array of  LED footprints, with two possible orientations per location.

Oriented up – down (pins 1-4): LED connected to the positive supply.

Oriented left – right (pins 2-3): LED connected in series.

This diagram shows the bottom view (solder side, unpopulated parts surrounded by dotted line).

When skipping a location, you can either make a solder bridge between pins 2 and 4, or use
wires.

Proper prior planning…
Draw your design in the template below, with – for each location with a LED.

Then go back and change to a + for each location that needs to connect to the positive supply.
The number of LEDs in a chain depends on the type of the LED, and normally ranges between
three and five for a 12V supply voltage.



LED sign design template
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Top view (component side). Use the four holes for the power cable for orientation.

- insert LED with the long lead (anode / +) to the left.

+   means insert LED with the long lead (anode / +) to the top.



LED sign example
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In this design, the different color symbols are wired separately to ensure even brightness. This 
approach only works if  the LED groups are spaced at least one cell apart. Always place a resistor 
at the last LED of  a group.

The green LEDs were somewhat dim, so only four were placed in a chain for higher current. For 
the last two LEDs, use a 2.7k ohm instead of  1k resistor.

Blue LEDs have a 3V forward voltage, so there are only three per chain. Use 1k series resistors, 
2.7K  for the last single LED.

The white LEDs were very bright, so 2.7k series resistors were used. Again, three LEDs per 
chain.

The red LEDs were placed with five LEDs in a chain, using 1k ohm series resistors. For the last 
lonely LED, use a 5.1k resistor.



Assembling the sign

 Place the PCB on two equal thickness books or boxes to leave space for the LED leads.

 First place LEDs in the corners (can be removed in the end if unwanted), and the first row.
Use a piece of cardboard or semi-rigid foam to flip over the board for soldering. Then solder
and trim the LED leads. Easier on the PCB but a bit more difficult to get the polarity right:
Pre-trim the LEDs before placement.

 Continue to place and solder LEDs row by row.

 Use the break-off cutter to strip a bit of the power cable insulation. Feed the positive (red)
and negative (white) leads from the solder side to the top, and back to the solder side. Strip
and solder the leads to the + and – pads. 

 Row by row, add the SMT resistors, solder bridges and wires to complete the connections.
Test occasionally. 

Soldering hints

 LEDs are heat sensitive – solder quickly…

 Soldering is all about heat transfer. Solder conducts heat better than a dry contact between
the soldering tip and the component lead.

 Keep the PCB clean to avoid solderability problems.

 Since the PCB is single sided, it is quite easy to lift pads. Next batch will be double sided,
promise…

 To get the LEDs nicely aligned, first solder one lead for each LED in a row. Reheat the solder
joint and then gently nudge the LED in place from the component side. 

 To remove misplaced LEDs, heat both leads at the same time, and pull it out from the
component side. Avoid reusing LEDs.

 To solder the SMT resistors, apply solder to one pad. Then pick up the resistor with a
tweezer, reheat the solder, and place the resistor. Then solder the other end of  the resistor. 

 The SMT resistor pads are a good place to solder the connecting wires to. Instead of trying
to cut to the exact length (which never quite works), cut a little too long, and run the wire in a
J pattern / trombone.

Troubleshooting

 LEDs in the correct direction ?

 Single LED does not light – maybe there is a short.

 Multiple LEDs don’t light – follow the voltage along the LED chain.

 Short to ground will cause instant death to the LEDs.
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