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on this signal, reducing the maximum operat-
ing speed and cable length. Using the circuit 
shown here, running an application with five 
modules at 9,600 bps located within 1 meter 
of each other did not present any problem.

Modules need a means of enabling the net-
work mode and setting the unique identifier. 
This can be done via switches, jumpers or, if I/

ules can be tweaked to support ‘network’ 
RS232 unless the vendor has used a suitable 
RS232 line driver and is prepared to provide 
the firmware code. However, it is possible 
to implement on DYI modules and perhaps 
module designers can take note and enhance 
the functionality of their future designs.
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O pins are scarce, by storing the configuration 
in the user EEPROM/Flash provided by many 
microcontrollers. If the latter is done, it is rea-
sonable to assume the module will only be 
configured with normal RS232. Special con-
figuration commands can then be provided 
that are always decoded irrespective of the 
identifier match.
It is unlikely that commercially available mod-

Simple Wire Link Bender
Louter van der Kolk (The Netherlands)

When you want to mount components on a 
PCB or a piece of prototyping board, you not 
only want to do this quickly, but also tidily. 
The bending of really tidy wire links with the 
correct pitch is often a tedious chore. The fol-
lowing is a handy aid for doing this.

Using a small piece of 0.1 inch (2.54 mm) pro-
totyping board, you can very easily make a 
handy bending jig for wire links. With a jig-
saw, cut the piece of prototyping board into 
a staircase shape as shown in the drawing. 
You can make it as big as you need. Make 
sure that the horizontal cuts are slightly 
towards the outside with respect to the 
holes, so that clear indentations remain in 
the horizontal sections.

Bending a wire link is now very easy: choose 
the desired pitch on the jig (dashed line), take 

much better and they are also mounted much 
more quickly.
Tof course he bender is also suitable for resis-
tors with leads.
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a piece of wire and fold it sharply around the 
indentations corresponding to the selected 
pitch. A neat wire link is the result, with 
exactly the right pitch and ready for solder-
ing tightly into the PCB or prototyping board. 
With close-fitting wire links the board looks 
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Single-cell Power Supply
Harald Broghammer (Germany)

Many modern electronic devices and micro-
controller-based circuits need a 5 V or 3.3 V 
power supply. It is important that these 
voltages are constant and so a regulator of 
some kind is essential, including in battery-
powered devices. The simplest approach is 
to select a (perhaps rechargeable) battery 
whose voltage is rather higher than that 
required by the circuit and use an ordinary 
linear voltage regulator. Unfortunately this 
solution is rather wasteful of precious energy 
and space: for a 5 V circuit at least six NiCd or 
NiMH cells would be required.

Both these disadvantages can be tackled 
using a little modern electronics. A good way 
to minimise energy losses is to use a switch-

and with the help of just five external capaci-
tors, one resistor, a diode and a coil, can gen-
erate a fixed output voltage of 3.3 V or 5 V. 
With two extra resistors the output voltage 
can be set to any desired value between 2.5 V 
and 5.5 V.
The technical details of this integrated cir-
cuit can be found on the manufacturer’s 
website [1], and the full datasheet is avail-
able for download. An important feature of 
the device is that it includes an internal refer-
ence and integrated power switching MOS-
FET, capable of handling currents of up to 5 A. 
It is, for example, possible to convert 2 V at 
5 A at the input to the circuit into 5 V at 2 A at 
the output, making it feasible to build a 5 V 
regulated supply powered from just two NiCd 
or NiMH cells. With a single cell the maximum 

ing regulator, and if we use a regulator with 
a step-up topology then we can simultane-
ously reduce the number of cells needed to 
power the circuit. Fortunately it is not too dif-
ficult to design a step-up converter suitable 
for use in portable equipment as the semi-
conductor manufacturers make a wide range 
of devices aimed at exactly this kind of appli-
cation. The Maxim MAX1708 is one exam-
ple. It is capable of accepting an input volt-
age anywhere in the range from 0.7 V to 5 V, 

Characteristics
•  Input voltage from 0.7 V to 5 V

•  Output voltage from 2.5 V to 5.5 V

•  Maximum output current 2 A

•  Can run from a single cell
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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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