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$5 Infrared Remote Tester
Build this and look like a hero.

This article describes a simple device to test all kinds of infrared transmitting devices.
All parts are available a t Radio Shack at a total cost ofaround $5. It has no adjustments
an d the physical lay out is not critical.
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Fig. I, Schematic with typical waveforms .
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O
kay, you' re a ham. By default,
you're also the electronics ex
pen of the family. On call "24/

T' (hours a day/days a week) for all
kinds of questions. For example, some
family member tells you: "My TV re
motc doesn' t work." What do you do'!
First, you check that the batteries are
installed properly, then you check the
batteries with your DMMNOM to

The schematic with typical wave
forms is shown in Fig. I. The incom
ing IR signal shines on the domed top
of transistor QI , causing it to conduct
current, resulting in a voltage drop
across RI. Op amp Ul a is wired as a
buffer to isolate the detector from the
rest of the circuit. Cl couples the sig
nal from this buffer to amplifier U Ib.
U ld with R6 and R7 provide a "stiff"
virtual ground halfway between ground
and the supply voltage. This virtual

those universal remotes. But what if
you' re checking an IR keyboard or
mouse or other de vice with an IR
transmitter that doesn' t have a generic
replacement available at the corner
store?

This article describes an IR receiver
that tells if the lR is transmitting by
blinking an LED at the same rate as
the transmitted signal. You can build
this very simple project for about $5
and have a portable checker that you
can loan to friends, relatives, and
neighbors. All parts are available at
Radio Shack; if you have the prover
bial "well stocked junk box," you may
already have most parts on hand.

Circuit operation

Q1 RADIO SHACK 276-145 NPN
INFRARED PHOTO TRANSISTOR

02 2Nnn NPN TRANSISTOR
CI NOI+PQl.ARlZEO O.lI,1F , 1':N
01 LED
UI L.N324 OUAD OP AMP

make sure they're good. You point it at
the TV, CD player, DVD player, etc..
and hopefully it works. If it does,
you're a hero for discovering that the
batteries were put in backward after
the old dead ones were replaced.

But what do you do if it still doesn't
work? How can you tell if the problem
is in the remote or the TV ? I suppose
you could go to a store and buy one of
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Construction

Visaf\.fasler('anl accepted on line. Free shipping in coruin cmal US on all orders over $ [ (X).

Ham Mall

When in Seattle visi t us at :
Radio Depot. Suite 176. 5963 Corson Ave .. So. Seatt le. \VA 98108

Phone (206) 763-2936 Fax. (206) 763-H72
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people will likel y ask how you knew
to bu ild a teste r like th is. Use tha t op
port un ity to talk up elec tronics and
ham radio as a hobby.

There are probably some changes you
can make to produce a wave form at
IC Ib pin 7 that is a little more squared
off (it is quite rounded oil) and more ac
curately rep resents what is ac tually be
ing sent from the IR transmitter. I didn't
bother \0 research this any further since
I just wanted 10 know if the IR remote
was actually transmi tting . If you have
an osci lloscope. monitor pin I 10 see
the di fferences be twee n codes se nt
whe n pushi ng differen t buttons.

I had fun bui lding and debugging
th is project. If you bu ild it. please let
me know how you like it and if you
made a ny changes. I would like to hear
from you. Don't he surprised if you get
that "Gee . what an electronics genius
yo u are!" look from someone you
help. Happy so ldering ! fa

Photo /I. The completed unit,
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You ca n build thi s project in j ust a
fe w hours. With it you ca n help neigh
bors. relati ves. and fellow worke rs
troubleshoo t their IR transmitter ...11:
vices. If you make it look homemade.

Summarv

I construc ted my unit using perf
board and push-in clips. I didn't choose
to lay out or fubricute a PC board since I
built only onc unit. Before mounting the
board in a small bo x the project looked
like Pholo A. The completed unit can be
put in a small box (Photo R>. I suggest
locating the input transistor at the end of
the box and the LED on top of the box.

You will ha ve to perform testing in a
dimly lit room (not total darkness) or
shield the IR detector with a n opaque
tube to let light in only from "bead
on." lf sunlight o r bright li ghts arc
shining on the detector. the LED wi ll
be on full -t ime and pre vent yo u from
testing a remote unit. You cou ld al so
reduce the ga in of VIb so the tester is
no t as se nsitive, but I d id not try this.

An inte resting poin t is that you can
sec the 60 HI. si ne wave from an incan
descent light bulb by monitoring pin I
of VI wi th a n osc illoscope. You wi ll
have to adjust the se nsit ivi ty of the
oscilloscope to accommoda te the
s igna l level since it wi ll vary with the
distance 10 the light bulb.

ground is used to make the power sup
ply act like it is a ± -t.S vo lt power sup
ply. The bottom of R8 is tied to virtual
ground to keep the input to V Ib from
flouting to V+ or V- . If the input did
11 0at e ither high or low. operation of
the circu it would cease.

Ut b with R2 & R3 ampli fy the sig
nal by a facto r of 390 (R3/R2). The
voltage at U'lb pin 7 is halfway hc
tween V supply and grou nd. \\/ ith the
IR signal superim posed on top of it.
By amplifying the signal by a fac tor of
390. it saturates the outpu t of V Ib. The
square wa ve outpu t of V Ib goes from'
1.5 volts less than the supply m ilage
to true ground. U Id is used as a com
parator. Pin 9 is held at 5% above vir
tual g round by resistors R9 and RIO.
Pin 8 goes to +7 .5 vol ts whe n pin 10 is
more positive than pin 9. Q2 is turned
on through R-t on ly on the posi tive
part of the squarewavc s ignal from
Vld. Q2 lights the LED.

I used an LM324 since it is capable
of accepting and outpull ing a low vol t
age right down to 5 millivolts above 
V supply (pin II ). This is needed si nce
Q2's base must be less tha n 0.65 vo lts
above true ground to shut off with no
incoming signa l.

The waveforms sho wn on the sc he
matic represent just part of a complex
waveform. Vary the timebase of an os
ci lloscope from 0.5 milli seconds to 20
microseconds to see all paris of the ac
tual waveform. The amp litude at U Ia
pin I will vary wi th d istance . I ob
tained 3 volts peak-to-peak at 3 inc hes.
The ma ximum working range was 23
feet. The signal at the IR se nsor at this
distance is of co urse ve ry low.

Photo A. Here s the board, right Ollt in the
open so )"0 /1 can get a good look.
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