
0.166 ms and the LED display will move
as appropriate to show the pulsewidth
selected.
At any time the ‘mode’ button may be
pressed which causes the device to
switch to/from the ‘exercise’ mode. A
servo connected to the output will cycle
repeatedly from end to end of its travel
— a useful indication of whether the
servo is operational or not.
An Elektor-style PCB was designed for the
project and the artwork is shown here.
Only one wire is required on the board.
The author’s own prototype incorporated
two of these boards in a single enclosure
so that two servos on a model can be
tested at once. The board shown in the
photograph is a prototype differing from
the final version in minor detail.

The source code was written using Pro-
ton PIC Basic+ which then compiles into
assembler and object code. For those
with a PIC programmer, all project soft-
ware including the hex and source code
files is available as a free download, file
ref. 040172-11.zip, from the Elektor
Electronics website. The PIC is also avail-
able ready programmed though Readers
Services under number 040172-41.
Several options are available for power-
ing the circuit. A 9-V PP3 (6F22) battery
may look okay at first blush but then it
will be exhausted quickly even with small
servos. A mains adaptor (‘battery elimi-
nator’) is possible, but precludes field
use. Undoubtedly the most elegant
approach, then, is the use of a case with
a battery compartment for penlight (AA

size) batteries, and then use four alkaline
cells or five NiMH rechargeables to
obtain a raw supply voltage of 6 V. This
will necessitate the use of a low-drop reg-
ulator for IC2, like the 4805 or the
LM2940 you find suggested here
because it will not drain an almost flat
battery due to its own current. An on/off
switch is also recommended. The standby
current consumption of the circuit
amounts to about 5 mA.

Finally, PIC burners among you using the
hex file should set the config bits as fol-
lows: HS (10) (since xtal > 4 MHz );
WDTE disable (0); PWRTE enable (0).
The other config bits are for code protec-
tion and their use is at your discretion.
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COMPONENTS LIST

Resistors
(1/4W 10%)
R1,R4,R5,R6 = 10kΩ
R2, R3=1kΩ

Capacitors
(5mm lead pitch)
C1,C2 = 27pF
C3, C4 = 100nF

Semiconductors
D1,D2,D3,D5,D6,D7 = LED, 3mm, high

efficiency, green

D4, D8 = LED, 3mm, high efficiency,
yellow

IC1 = PIC16F84(A), DIL18 case,
programmed, order code 040172-41

IC2 = LM2940, TO220 case (or 5V 1A
low drop equivalent)

Miscellaneous
X1 = 8MHz quartz crystal, 32pF parallel

load capacitance, HC49 case or low-
profile model

K1 = 3 way SIL pinheader
S1, S2, S3 = pushbutton, 1 make contact

Case: Hammond 1591ATBU
IC socket 18p
Mains adaptor DC socket
PCB, order code 040172-1
Project software, free download

040172-11 from Elektor website

A kit of parts is available from Elektor
Electronics; order code 040172-71,
see SHOP pages or website. Kit
contents as components list.

piezo buzzer directly to an IR receiver IC.
This method is almost as simple as con-
necting a photodiode directly to the input
of an oscilloscope, but has the advan-
tage that no oscilloscope is needed: the
compact unit is always ready to use and

much easier to carry around than bulky
test equipment.
Operation of the remote control is indi-
cated by the buzzer making a chattering
noise. The circuit is very sensitive and has
a range of several metres.

Malte Fischer

This small circuit is ideal for checking the
basic operation of an infrared remote
control unit. The circuit is based on the
brilliantly simple idea of connecting a

IR Remote Control Tester 004



The TSOP1738 integrated IR
receiver accepts, amplifies and
demodulates the IR signal from the
remote control, producing an out-
put with a frequency of around
700 Hz. The piezo buzzer is con-
nected to its output, rendering the
signal audible.
All the other components are sim-
ply concerned with producing a
stable 5 V power supply from the
9 V PP3-(6F22) type battery.
Instead of the TSOP1738 similar

devices from other manufacturers
can be used, and of course car-
rier frequencies other than
38 kHz can be used. The circuit
still works if there is a mismatch
between the nominal carrier fre-
quencies of the transmitter and
receiver IC, but range is reduced.
It is still, however, adequate for
determining whether a remote
control is producing an IR signal
or not.

(060120-1)
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Dirk Gehrke, Texas Instruments

The TPS6420x controller is designed to
operate from one to three series-con-
nected cells or from a 3.3 V or 5 V sup-
ply obtained from a USB port. At its out-
put it can produce 3.3 V at 2 A, suitable
for powering a microcontroller-based sys-
tem. With a suitable choice of external
components (inductor, P-channel MOS-
FET and Schottky diode) the device can
be operated over a wide range of possi-
ble output voltages and currents. A fur-
ther advantage is its extremely low qui-
escent current consumption in power-
down mode (100 nA typical) and in
no-load operation (20 mA). Also, if the
input voltage is less than or equal to the
desired output voltage, the device can
connect the output directly to the input.

Using just a few external components the
TPS6420x can cover an output voltage
range from 1.2 V up to the input voltage
at up to 3 A, as long as a suitable P-
channel MOSFET and Schottky diode
are used. The device is an asynchronous
step-down converter which, unlike the
more widely-used PFM (pulse-frequency
modulation) and PWM (pulse width
modulation) types, involves a constant
on-time and/or constant off-time. Con-
ventional controllers operate in PWM
mode at medium to high loads, switch-
ing to PFM at lower loads in order to
minimise switching losses. The controller
described here also adjusts its switching
frequency in accordance with the load
to achieve a similar effect to the
PFM/PWM controllers.

Step-Down Converter
Controller
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Optional

TPS On time Off time Applications

64200 1.6 µs 600 ns Ideal for high efficiency over the
entire range of output loads

64201 1.6/0.8/0.4/
0.2 µs 600 ns

Reduced on-time for higher fre-
quency operation than TPS64200,
with switching frequency outside
audio range

64202 0.6/0.8/0.4 µs 300 ns

Ideal for high switching frequency
applications where the mark-space
ratio approaches 1, such as con-
verting 3.8 V to 3.3 V; the mini-
mum off time determines the
switching frequency

64203 0.6 µs 600 ns

Ideal for circuits with a low mark-
space ratio where high switching
frequency is required, such as con-
verting 5 V to 1.5 V; the minimum
on time determines the switching
frequency

005




