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the side connected to the negative battery 
terminal).

Each timer consumes about 60 µA quiescent 
and the circuit can be powered from the 

range of the wireless doorbell to make sure 
the signal reaches from the washing machine 
to wherever the bell will be fitted.

(081156)

transmitter battery. Alternatively a 9 V bat-
tery can be substituted; it has much greater 
capacity than the original mini 12 V battery 
fitted in the bell push.
Before you start construction, check the 

Freezer Trick
Reuben Posthuma (New Zealand)

There are a number of explanations to why 
putting devices in the freezer often repairs 
them. Firstly, cooling PCBs down to minus 
20 degrees Celsius or so can often repair 
dry joints, because of the effects of expan-
sion/contraction due to temperature change. 
Although the wholesome effect of a night in 
the freezer may be temporary, it may help 
you track down rare or otherwise elusive 
errors in circuits.
Secondly, with rechargeable batteries on 
boards, the cold temperatures basically cause 
the cell(s) to do a complete discharge cycle, 

Thirdly, the low temperatures can (sort of) 
rejuvenate the chemicals in the battery, 
which results in a ‘good as new’ battery!

Although any or all of the above explana-
tions may be refuted scientifically, the ‘he 
who dares, wins’ approach prevails. In other 
words, no harm in giving it a try. Be sure to 
use good quality plastic bags to securely 
package circuit boards, components or bat-
teries before putting them into the freezer. 
This will eliminate any risk of contaminating 
foodstuffs.

 (090205)

which effectively resets corrupted memory 
by causing a complete ‘factory’ reset to be 
performed.

LEDify It!
Mobile 3-watt LED Lamp
Jürgen Stannieder (Germany)

A traditional hand-held torch could hardly 
be described as a cutting-edge piece of tech-
nology; in fact it’s probably the exact oppo-
site, circuits don’t come much 
simpler! Text books have for 
years used a battery, light 
bulb and switch to describe 
just what a circuit is. We are 
also aware of the shortcom-
ings of the filament lamp; the 
light dims as the battery dis-
charges and occasionally you 
need to replace a burned-
out bulb. Why not treat an 
old torch to a 21st century 
make-over? Replace the bulb 
with more efficient LEDs, the 
5 mm 70 mW types will not be 
very illuminating but 1-watt 
white LEDs are now reasona-
bly priced.

It ’s not quite as simple as 
removing the bulb and replac-
ing it with an LED. Unlike a fila-

ment bulb an LED exhibits differential resist-
ance i.e. its resistance depends on the applied 
voltage. It is necessary to supply it with a con-
stant current. This can be achieved (approxi-
mately) by using a series resistor but power 
loss in the resistor reduces efficiency. Also, 
light output will decrease as the battery volt-

age sinks. The LEDify design 
solves both these problems: 
firstly, a switching regulator 
reduces losses and maintains 
a constant light output as the 
battery voltage falls. Secondly, 
an adjustable constant current 
source maintains stable oper-
ating conditions for the LEDs.
The LM2577T-ADJ step-up 
voltage regulator [1] forms 
the centre point of the design. 
Together with coil L1 and the 
flywheel diode D1 it boosts 
the input voltage from 4.8 V 
up to 10 to 12 V. The 4.8 V 
input is provided by four 
NiMH rechargeable batteries 
connected in series while the 
10 to 12 V output is used to 
power three series connected 
white LEDs. One half of the 

Features
•   Three 1 W LEDs powered from 4.8 V 

•   Efficiency > 80 %

•   Light output independent of battery voltage

•   Battery deep-discharge protection
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dual op amp IC2 forms an adjustable current 
source while the other half switches the light 
off when the supply voltage sinks too low to 
avoid discharging the cells too much.
IC2A is configured to generate a constant 
current. Zener D2 supplies a reference 2.7 V 
at its cathode which is divided by the R9/P3 
network to supply an adjustable voltage of 
0 to 128 mV to the non-inverting input of 
IC2A. IC2A controls T1 so that the voltage 
at its inverting input, produced by the volt-
age drop across the resistors R12 to R15, is 
the same as at its non-inverting input. The 
adjustment range of P3 produces a current 
of between 0 and almost 0.5 A through the 
0.25 Ω resistor formed by the four parallel 1 Ω 
resistors. The typical operating current of a 1-
watt LED is around 350 mA, this produces a 
voltage of 88 mV across the four parallel resis-

tors. With the LM358 even with the input at 
zero there will be an output voltage of 0.6 V 
so with P3 at a minimum a few milliamps will 
still be flowing through the LEDs.

The LEDs are turned off when the battery 
voltage falls too low, IC2B comparing a pro-
portion of the battery voltage via P2 with 
the reference voltage on D2. If the battery 
voltage is below the reference voltage the 
output of IC2B will go high and the current 
source IC2A will be switched off. The circuit 
still draws a few milliamps when under-volt-
age is triggered so a good lower threshold to 
set is around 1 V per cell. With four cells P2 
should be adjusted so that the LEDs switch 
off when the battery voltage falls below 4 V.

The adjustment range on P2 produces a 

voltage of around 3 V to over 10 V. Although 
four cells are shown in the diagram the cir-
cuit can accommodate anything from three 
to six. Do not use more than six cells when 
driving three LEDs in series, the input volt-
age would produce excessive dissipation in 
IC1 which can result in the battery voltage 
being applied directly to L1 and D1. The volt-
age step-up function of IC1 ensures that the 
cathode of D1 is at a higher voltage than the 
anode so D1 is not conducting. When the IC 
output switches, energy stored in L1 is con-
verted into a higher voltage but lower cur-
rent passing through D1 and then stored on 
capacitors C5 and C6. The 52 kHz switching 
frequency gives a stable output voltage with 
very little ripple.
IC1 reads the feedback voltage measured 
at pin 2 and compares it with a reference 
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COMPONENT LIST

Resistors
R1,R3 = 2kΩ2
R2 = 22kΩ
R4,R5,R6 = 1kΩ
R7,R9 = 100kΩ
R8 = 3MΩ9
R10 = 4kΩ7
R11 = 560Ω
R12,R13,R14,R15 = 1Ω
P1,P2 = 10kΩ preset, miniature, horizontal 
P3 = 5kΩ preset, miniature, horizontal

Capacitors
C1 = 330nF MKT lead pitch 5mm or 7.5mm
C2 = 47µF 25V radial, lead pitch 2.5mm, ø max. 

8.5mm
C3,C4,C9 = 100nF ceramic, lead pitch 5mm
C5,C6 = 470µF 16V radial, lead pitch 2.5mm, ø max. 

8.5 mm
C7 = 10µF 63V radial, lead pitch 2.5mm, ø max. 

6.5 mm
C8 = 100pF ceramic, lead pitch 5mm

Inductor
L1 = 100µH axial, upright mounting, suggested 

types: 5800-101 (Bourns) rated 0.63A/0.2Ω (Digi-
Key # M8290-ND), B82111EC25 (Epcos) rated at 
1A/0.65Ω (Farnell # 9752102) or MESC-101 (Fastron) 
rated at 1A/0.65 Ω (Reichelt # MESC 100µ)

Semiconductors
D1 = 1N5822
D2 = 2V7 0W5 zener diode
D3 = 1N4148
T1 = BD139
IC1 = LM2577T-ADJ (TO-220-5 case, straight pins)
IC2 = LM358 (DIP-8)

Miscellaneous
K1,S1,BT1 = 2-way PCB terminal block, lead pitch 

5mm
S1 = single-pole on/off switch
BT1 = holder for 4 NiMH batteries*
3 pcs 1-watt power LED
PCB # 080585-1

* see text
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of 1.23 V. It adjusts the peak switch current 
accordingly to maintain a constant output 
voltage. The divider chain formed by R2, R3 
and P1 allow the output voltage to be var-
ied between 3.5 V and 19 V. A typical 1 W LED 
has a forward voltage drop of around 3.25 V. 
Three LEDs in series gives 9.75 V, when the 
voltage drop across T1 and R12 to R15 are 
added to this we get 10 V. The adjustment 
range of P1 is sufficient to cater for LEDs with 
a forward voltage drop of up to 4.0 V.

In the Elektor lab we measured a supply cur-
rent of 0.87 A from the 4.8 V battery pack 
giving a current through the LEDs of 0.35 A. 
Using 2000 mAh rechargeables you can 
expect a full battery pack to last for more 

too low. Lastly adjust P2 so that the LEDs turn 
off when the supply drops below 4 V. Should 
the LEDs not light at all check that P2 has not 
been set too high.

(080585-I)

Internet Links
[1] www.national.com/mpf/LM/LM2577.html

[2] www.elektor.com/080585

Download
PCB
080585-1 PCB design (pdf) from www.elektor.
com/080585

than two hours. The circuit efficiency is over 
82 % with a 4.8 V battery pack and around 
89 % with a 5.6 V battery.

The set up procedure for the completed cir-
cuit is simple. Using an adjustable power 
supply set the output voltage to 4.8 V. Con-
nect three LEDs in series to the anode and 
cathode (A, K) contacts of K1 and adjust P1 
so that the voltage measured between the 
A connection of K1 and ground is 12 V. Now 
set the current by adjusting P3 until 88 mV is 
measured across resistors R12 to R15. To oper-
ate the circuit at optimum efficiency reduce 
the 12 V supply by adjusting P1, check that 
a constant 88 mV is maintained across R12 
to R15, if it starts to fall then you have set P1 

Annoy-a-Tron
Tolunay Gül (The Netherlands)

The idea for this circuit came 
from the website www.think-
geek.com [1]. The author thought 
that it could be made better and 
simpler. A search on the Internet 
didn’t get any results so the next 
logical step was to design some-
thing himself. With the help of a 
small AVR microcontroller from 
the spares box and a buzzer the 
experimenting could begin.

The circuit consists of little more 
than the AVR micro, a buzzer 
and an ISP header to program 
the code into the microcontrol-
ler. Apart from two resistors, a 
jumper to select the mode and 
an on/off switch, the circuit just 
needs a battery. The author 
used an old battery from a Nokia 
mobile phone because it had a 
large capacity, but was still fairly 
small. In principle a small but-
ton cell and a holder will suffice 
as well, and possibly even some 
solar cells from an old calculator 
could work.

The mode switch is used to 
choose between normal mode 
and a test mode. In the latter 
mode the Annoy-a-Tron will 
beep constantly. In normal mode 
the tone generator creates irritat-
ing beeps with a random pause of 10 to 500 
seconds between successive beeps.

the code starts with a regfile that 
states which AVR is used. This is 
followed by the Xtal/internal 
oscillator choice. Next come the 
software and hardware stack, 
the frame size and the config-
uration settings. First portb.3 
is configured as an output and 
given the name ‘speaker’. Then 
the variable ‘seconds’ is defined 
as a ‘word’ type.
When the AVR is turned on it first 
comes to an endless loop. In this 
it checks if the mode jumper is 
in place or not. If it’s not in place 
(a logic ‘1’ caused by the pull-up 
resistor) the micro jumps to sub1. 
Here it comes to an endless loop 
again. Within this loop it creates 
a constant beeping noise.

When the mode jumper is put in 
place and the power is removed 
from the circuit and then reap-
plied (a reset), the controller 
once more comes to an endless 
loop. However, this time it sees 
a ‘0’ because the jumper pulls 
the I/O pin to a low level. This 
causes the program to jump to 
sub2. This is again an endless 
loop, which immediately gen-
erates a beep. It then generates 
a random number from 0 to 50, 
adds one to it and stores it in the 
variable ‘seconds’. The number 
in ‘seconds’ is then multiplied 

by 10 to obtain a longer pause before the 
next beep. The program then waits for the 

The controller obviously needs a program 
written for it. As is usual for BASCOM-AVR 
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