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possible current at 5 V would 
be reduced to around 1 A.
The example circuit shown 
here is configured for an out-
put voltage of 5 V. The capaci-
tor connected to pin 7 of the IC 
enables the ‘soft start’ feature. 
R2 provides current limiting 
at slightly more than 1 A. For 
maximum output current R2 
can be dispensed with. Pins 1 
and 2 are control inputs that 
allow the device to be shut 
down. To configure the device 
for 3.3 V output, simply con-
nect pin 15 to ground.

The coil and diode need to be 
selected carefully, and depend 
on the required current output. To minimise 
losses D1 must be a Schottky type: for a 1 A 
output current the SB140 is a suitable choice. 

For L1 a fixed power inductor, for example 
from the Fastron PISR series, is needed. A fun-
damental limitation of the step-up converter 

is that the input voltage must 
be lower than the output volt-
age. For example, it is not pos-
sible to use a 3.7 V lithium-
polymer cell (with a terminal 
voltage of 4.1 V fully charged) 
at the input and expect to be 
able to generate a 3.3 V out-
put, as diode D1 would be 
permanently conducting. On 
the other hand, there is no 
difficulty in generating a 5 V 
output from a lithium-poly-
mer cell.
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Internet Link
[1] www.maxim-ic.com/quick_
view2.cfm/qv_pk/3053

Economy Timer
Stefan Hoffmann (Germany)

Windows should be opened only a 
few minutes for ventilation, and due 
to the risk of break-ins, you shouldn’t 
leave windows open for hours on 
end or when nobody is at home.

This circuit detects when a window 
is open (it can also be used with a 
door), indicates that the window 
is open by means of a red LED or 
a blinking LED, and emits a loud 
acoustic signal from an intermittent 
electronic buzzer to remind you to 
close the window.
The active components consist of 
a pair of type 555 timer ICs. Switch 
S1 is a reed switch that is attached 
to the window frame, and when 
the window is closed the switch is 
closed by a magnet attached to the 
window casement.
When the window is closed, the reed 
switch connects resistor R1 to the 
4.5-V supply voltage. If the window 
is opened, S1 opens as well and the 
voltage on R1 drops immediately to 
0 V. As a result, the trigger input of 
IC2 is briefly pulled to ground via C1. 
IC2 is wired as a monostable flip-flop, and it is 
triggered by this pulse. After C1 charges, the 
supply voltage is again present at the trigger 
input of the monostable flip-flop (via R2). This 

ingly) indicates that the timer is run-
ning (pin 3 is logic High). The output 
of the second 555 IC, which config-
ured as a Schmitt trigger, also goes 
High when its trigger input is pulled 
to ground. As a result, the DC buzzer 
connected between the outputs of 
the two 555 ICs is not energised 
because both outputs are High.
If the window is closed within the 
time interval determined by the 
R3/C2 network, the output of the 
Schmitt trigger returns to the Low 
state. If the output of IC2 is still High, 
diode D1 prevents any current from 
flowing through the DC buzzer. 
After the monostable times out, the 
outputs of both 555 ICs are Low and 
the buzzer remains silent. 
Things are different if the window 
is still open when the monostable 
times out. The Schmitt trigger out-
put remains High, but the monos-
table output goes Low. As a result, 
a positive voltage is applied to the 
buzzer, and it generates an acoustic 
signal until the window is closed. As 
befits an intermittent buzzer, it gen-
erates an intermittent signal.
The time-out interval of the monos-

table can be calculated reasonably accurately 
with the formula

t = 1.1 × C2 × R3

prevents retriggering and allows the monos-
table to time out normally. 
The red LED or blinking LED (user option; 
select the value of the series resistor accord-
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With the indicated component values (1 MΩ 
and 470 µF), the alarm sounds after approx-
imately nine minutes if the window is still 
open.
Instead of the reed switch, you can use a light-
dependent resistor (LDR) to detect the light 
from the refrigerator lamp. If you replace R1 

definitively answer the age-old question of 
whether that refrigerator lamp actually goes 
off when the fridge door is closed ;-) . 

 (090109-I)

with a trimpot and adjust it so that the mon-
ostable is triggered when the refrigerator 
lamp goes on (when the refrigerator door is 
opened), after the monostable times out the 
buzzer will remind you to close the refrigera-
tor door (which is often left open). A nice side 
effect here is that you can use this circuit to 

Full-colour Night-flight Illumination
Steffen Schütte (Germany)

There are various types of night-time illumi-
nation available for model aircraft. The cir-
cuit described here is special in that it allows 
the colour of the RGB LED that is used to be 
controlled remotely. The circuit can be con-
nected to a spare receiver output channel or 
in parallel with a channel already in use for 
other purposes. The colour of the RGB LED 
changes according to the servo position for 
the selected channel and according to the 
selected mode of operation.

At the heart of the circuit is a PIC12F675 
microcontroller (IC1), which is connected to 
one output channel of the radio receiver: 
this allows it to measure the corresponding 
servo position. Depending on its operating 
mode, the microcontroller generates pulse-
width modulated waveforms on three out-
puts, which in turn drive the connected RGB 
LED (or LEDs) via transistors T1 to T3 to pro-
duce a range of colours. The other main com-
ponents are the mode button S1 and a four-
way connector (K2) used for in-system pro-
gramming (ISP) of the microcontroller. D1 and 
D2 are required to prevent a connected radio 
receiver from interfering with the program-
ming operation.

In contrast to the simplicity of the hardware, 
the software running in the microcontrol-
ler is rather complex. Commented source 
code is available for free download from 
the project page at www.elektor.com. The 
most important parts of the program are the 

Characteristics
•  Supply voltage: 4.8 V (4.5 V to 5.5 V)

•  Maximum current for each output: 150 mA

•  Maximum current per LED module: 150 mA 
(50 mA per colour)

•  Operating modes: 3

•  Servo range: ±100 % 

•  Dimensions (prototype): 
32 mm x 25 mm x 7 mm

•  Controller weight: 5 g

•  LED module weight: 0.7 g

Mode 1           Mode 2    Mode 3             
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