
Build a versatile LED tester
Every electronics experimenter starts off with LEDs, but testing and 
comparing them can be tedious. This simple LED tester is the solution.

So you have a bunch of LEDs, but 
aren’t sure what colours or how 
bright they are? Well, now you can 

test multiple LEDs together at the same 
current, as well as right down to just 
1mA, as well as testing RGB LEDs , both 
common anode and common cathode.

Additionally, this LED tester has a sec-
tion that is connected to a 3-digit panel 
meter, so you can directly read the forward 
voltage drop (Vf) of any LED you plug in.

Other features include an illuminated 
momentary test button (SW1), an al-
ways-on test toggle switch (SW2) for 
when you need to test a lot of LEDs in 
succession, and the ability to turn the 
voltmeter off when you don’t need it.

How it works
The circuit is quite simple. A 9V battery 
supplies the power for testing the LEDs. 
The battery is connected to the two test 
switches (the momentary push-button and 
the toggle) which are wired in parallel. 
Power then flows through R26, a 30 ohm, 
0.5W resistor (this prevents shorting of 
the battery should the unlikely event of 
a testing resistor short circuit).

Power is fed to a number of header 
sockets via appropriate resistors to limit 
the current to each LED. Note that, be-
cause the resistor values were selected to 
offer the best approximations for a range 
of LED types, the currents will not be 
exact, but are close enough for testing 
LEDs. Assumed LED Vf is 3V, and typ-
ical LED currents for various colours can 
be seen in Table 1.

For example, the top 2 x 20 header 
socket (H1) has positions for 1, 2, 5, 10, 
20, 25 and 40mA outputs. Some current 
levels have a single output while others, 
such as 10mA and 20mA, which are very 
common LED currents, have multiple 
positions to allow you to run several 
LEDs at the same current to compare their 
brightness and colour.

The 2 x 4 header (H2), which is mounted 
to run longitudinally, is for testing RGB 
LEDs as well as bi-colour LEDs, in either 
common anode or common cathode mode. 

You select the type of LED using the CC/
CA switch (SW3) and turn on each colour 
individually using the three switches SW4-
SW6. Current to the RGB LEDs is limited 
to around 10mA per chip so as to not run 
the LEDs too hard, should you leave all 
three chips running for an extended period.

To the left of H2 is H3, a 3 x 6 header 
array made of H3a and H3b. The right-

most 3 x 3 section of this header is used 
for bi-colour and RGB superflux LEDs, 
much the same as H2, while the leftmost 
3 x 3 section of H3 is connected directly 
to the voltmeter. The two bottom rows 
of this 3 x 3 section are paralleled, so 
you use the top and middle or top and 
bottom rows, depending on the LED’s 
lead spacing. This also lets you test LEDs 

The main PCB has both top (red) 
and bottom (green) layers. The 
silkscreen overlay is shown 
in black, and the rear overlay 
showing the battery holder is just 
visible in orange. The holes are 
plated through, so you only need 
to solder one side of the board.



with 5.08mm spacing without having to 
bend the leads inwards.

The voltmeter is a simple yellow-green 
3-wire voltmeter that can measure down 
to 0 volts, so you can measure the voltage 
of any single-chip LED, from infrared 
through to short-wavelength UV—you 
can even test the polarity of regular di-
odes. Note that with no LED in the volt-
age testing section of H3, the voltmeter 
displays the battery voltage—a handy 
way of testing the tester’s battery!

Building it
The kit has three separate PCBs. The first 
is the component board, where all compo-
nents are mounted. The second is a front 
panel PCB, which makes the tester look 
much neater, hiding all of the components, 
and the third is used as a backing board to 
complete the unit and prevent the battery 
from popping out of the battery holder.

The three PCBs are held together with 
black nylon standoffs, as described later.

Start by fitting all of the resistors. Their 
values are listed on the component PCB. 
There is a handy resistor colour code 
chart printed on the back panel PCB or 
you can use a multimeter to measure the 
resistor values. The leads will need to be 
bent close to the resistor body to fit into 
the hole spacing.

Next, fit header H1. Solder just two 
pins on opposite ends of the header. Now, 

use the front panel PCB to align the 
rest of the headers and switches. Fit the 
standoffs temporarily to the component 
PCB—start with a 6mm standoff, pushing 

it’s thread through the one of the mount-
ing holes on the PCB from the front, and 
fasten in place with one of the 22mm 
standoffs. Do the same for the other three. 
Place the front panel PCB over H1 and 
attach it with the four M3x6 nylon screws. 
You should see the positions for the other 
headers and switches aligned beneath the 
cutouts in the front panel PCB.

Fit headers H2 and H3a and b, holding 
them in place and solder at least 2 pins on 
each header to keep them in place, ensur-
ing they are seated flat on the PCB before 
final soldering. Note that the headers can 
sometimes be a tight fit in the front panel 
PCB and you might need to do a tiny bit 
of filing on an inside edge of one of the 
header holes, but this is unlikely. With the 
headers in position, solder all header pins.

Next you can fit switches SW2 to SW7, 
the sub-miniature DPDT toggle switches, 
their orientation is not important. Again, 
tack each switch in place, this time solder-
ing just one pin, make sure it is properly 
seated and aligned with the front panel, 
and solder all the pins in place. Note that 
the switches sit just a fraction below the 
front surface of the front panel, while the 

The tester minus the 
front panel. It’s quite 
simple to build, but 
make sure you use the 
front panel to align the 
headers and switches.

Parts list
Part Value Qty
R1 120 ohm mini metal film 1
R2 200 ohm mini metal film 1
R3-R10, R25 270 ohm mini metal film 9
R11-R15, R21-R23 560 ohm mini metal film 8
R16-R17 1k1 mini metal film 2
R18-R19, R24 3k mini metal film 3
R20 5k6 mini metal film 1
R26 30 ohm 0.5W metal film 1
SW1 PCB mount illuminated tactile switch (or alternate provided) 1
SW2-SW7 DPDT sub-miniature paddle switch 6
H1 20x2 way female header 1
H2 4 x 2 way female header 1
H3a 6x2 female header 1
H3b 6 x 1 female header 1
BH1 9V battery holder 1
VM1 0.28" panel mount voltmeter 1
Spacer1-4 6mm threaded M3 male/female nylon spacer 4
Spacer 5-8 22mm threaded M3 male/female nylon spacer 4

6mm M3 nylon screw 4
M3 nylon dome nut 4
M3 nylon washer 4
M2.5 x 8mm nylon screw 2
M2.5 nylon nut 2
M2 x 6mm stainless steel or nylon screw 2
M2 stainless steel or nylon nut 2

PCB1 Component PCB 1
PCB2 Front panel PCB 1
PCB3 Rear panel PCB 1



headers sit slightly above. Now remove 
the front panel and stand-offs.

Next is the push-button switch, SW1. 
This is polarised as it has an internal LED. 
There should be a mark on one of the LED 
leads, which is the cathode, and goes to-
wards the bottom of the board. If unsure, 
you can test it with a battery and resistor. 
Once this is in, you will need to trim the 
leads of this switch down a little closer to 
the board so that they don’t interfere with 
the battery holder, which will soon be 
placed over them on the back of the board. 
Note there is also a high grade alternative 
to this switch provided in the kit—see the 
addendum at the end of these instructions.

Next comes the voltmeter. If it is sup-
plied with wires attached, remove those 
by simply melting their solder blobs. 
Now, aligning those solder pads with the 
three pads on the PCB, place the voltme-
ter into the cutout from the front of the 
board and fix in place with the two M2 
screws and nuts. Now flip the board over 
and solder a small piece of wire to each of 
the voltmeter solder pads, bend the wire 
over and solder it to the corresponding 
pad on the PCB. It’s easiest to just use 
three of the resistor lead offcuts for this. 
To make a reliable joint, bend the cutoff  
lead wire into an L shape about 1mm from 
one end and place this on the voltmeter 
pad before soldering.

Once all this is done, you come to the 

last component, the 9V battery holder. 
This mounts on the rear of the PCB with 
two M2.5 nylon countersunk screws and 
nuts. Position the battery holder and push 
the screws from the holder side, with 
the nuts on the front of the PCB. Don’t 
over-tighten these or you may strip or 
break them—they are just nylon, after 
all. Now solder the battery holder pins to 
the PCB, trim the leads and you are done.

Final assembly is simple. Fit the PCB 
standoffs as you did earlier, with the 6mm 
ones on the front of the component PCB, 
held in place by the 22mm standoffs on 
the rear.

Now, refit the front panel PCB and 
fasten in place with the nylon screws.

Testing
Okay, here comes the fun part. Fit a good 

9V battery and turn on the test toggle 
switch. The push-button switch’s LED 
should light and then you should be able 
to turn the voltmeter on and have it show 
the battery voltage.

Now it’s just a matter of testing LEDs 
out in each position, ensuring it all works 
as expected. If all is well, you can fit the 
back panel, with the text facing out and 
hold this rear PCB in place with a nylon 
washer and dome nut at each corner.

Some suggestions
We recommend using a rechargeable 
battery for the LED tester for consistent 
battery voltage. The ideal battery for this 
tester is a lithium battery with USB re-
charging port. Using such a battery means 
you never have to remove the battery 
as its USB port is accessible due to the 
open frame format of the tester. The Znter 
400mA battery is an excellent battery for 
this tester as it has the charge port in the 
right place to avoid having to modify the 
battery holder (there is a 600mAh version 
of this battery, the charge port is in the 
wrong place on that version). Other bat-
teries such as the Okcell may require the 
removal of some of the battery holder’s 
plastic (if you wish to charge in-situ). 
The Znter cells are available from bang-
good.com in a two-pack, but make sure 
you buy the correct version (search for 
“1083581”, the correct version’s stock 
number). It’s also available from other 
suppliers.

You can use a lower value resistor for 
the push-button switch’s LED if you need 
it brighter. Note that the push-button you 
receive will have a randomly selected 
colour, from red, amber, white, green or 
blue, and the brightness of each of these 
varies. The included resistor (R24) sets 
the switch’s LED current to around 2mA.

The LED tester front 
panel. Operation is 
pretty simple, just 
place a LED in the 
appropriate header 
sockets and press 
or flip one of the test 
switches.

LED colour Red Blue White Green
LED Vf (volts) 1.90 2.80 2.80 2.90
Tester slot Actual measured current (mA)
“1” (mA) 1.36 1.21 1.20 1.23
“2” (mA) 2.48 2.20 2.19 2.24
“5” (mA) 6.47 5.76 5.74 5.76
“10” (mA) 12.18 10.85 10.72 10.88
“20” (mA) 22.72 20.22 20.06 20.22
“25” (mA) 29.70 26.20 26.10 25.82
“40” (mA) 43.10 37.60 37.20 36.83

Table 1. Actual measured currents for various LED colours in each current slot.



Addendum—What’s the extra switch for?
There is a second non-illuminated tactile switch provided in the kit. This switch is a high lifespan switch made by Omron, part 
number B3F-5050, rated for a huge 10 million presses. You can either fit it when building the kit, or keep it for later in case the 
illuminated switch causes trouble.

To use the Omron switch with the button cap provided, you will need to drill out the switch button hole on the front panel (the 
button cap is 10mm diameter). A 10.5 to 11mm drill will do the job, but do it carefully to prevent damaging the front panel. We 
highly recommend that you use a tapered step drill bit for a clean finish.

If using the Omron switch, you may choose to add a separate LED to the tester to replace the LED inside the illuminated switch. 
Just solder it to the two holes used by the illuminated switch and either position it to light up the side of the white button cap on 
the Omron switch, or mount the LED in the front panel (a new hole will be needed).
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