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sensor).  The bat-
tery voltage under 
observation is app-
lied, via a voltage 
divider, to both of 
the inputs. The vol-
tage dividers in this 
circuit are designed 
for situations using 
two or three LiPo cells and are arranged so 
that the warning range, in which both LEDs 

ging and avoids 
d e e p  d is ch a r g e 
o f  p r o p u l s i o n 
batteries.

(090038-I)

Internet Link
http://datasheets.maxim-ic.com/en/ds/ICL7665.pdflight together, lies between 3.0 and 3.3 

volts per cell. This makes for timely char-

ICL7665 Truth Table
SET1/SET2 OUT1/OUT2 HYST1/HYST2
USET1 > 1.3 V OUT1 = ON = LOW HYST1 = ON = HIGH

USET1 < 1.3 V OUT1 = OFF = high-impedance HYST1 = OFF = high-impedance

USET2 > 1.3 V OUT2 = OFF = high-impedance HYST2 = ON = HIGH

USET2 < 1.3 V OUT2 = ON = LOW HYST2 = OFF = high-impedance

Low-drop Series Regulator using a TL431
Lars Krüger (Germany)

Like the author you may keep some 12 V lead-
acid batteries (such as the sealed gel cell 
type) in stock until you come to need them. 
A simple way of charging them is to hook up 
a small unregulated 15 V ‘wall wart’ power 
supply. This can easily lead to overcharging, 
though, because the off-load voltage is really 
too high. The remedy is a small but precise 
series regulator using just six components, 
which is connected directly between the 
power pack and the battery (see schematic) 
and doesn’t need any heatsink.
The circuit is adequatele proof against short 

circuits (min. 10 seconds), with a voltage drop 
of typically no more than 1 V across the col-
lector-emitter path of the transistor.
For the voltage source you can use any trans-
former power supply from around 12 V to 15 V 
delivering a maximum of 0.5 A. By providing 
a heatsink for T1 and reducing the value of R1 
you can also redesign the circuit for higher 
currents.

(090014-I)

Internet Link 
http://focus.ti.com/lit/ds/symlink/tl431.pdf
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VGA Background Lighting

Heino Peters (The Netherlands) output can be used to provide a matching 
‘Ambilight’ effect for this. If you restrict your-

More and more people are using a PC (con-
ventional or notebook) to view films. The VGA 
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self to a single RGB LED, you can also draw 
the power for this circuit from the VGA con-
nector, along with the RGB signals.

The following pins of the 15-way VGA con-
nector (three rows of five pins) are used for 
this circuit:

Pin 1: Red video signal
Pin 2: Green video signal
Pin 3: Blue video signal
Pin 5: GND
Pin 9: +5 V

The video signals for the red, green and 
blue channels are available at the RGB out-
puts. These signals have an amplitude of 1 to 
1.35 V, and they output the screen imagery at 
the rate of dozens of frames per second. This 
produces the visible image on the screen. 
The circuit described here drives an RGB LED 
according to the average values of each of 
these three signals. Of course, this is not a 
full-fledged ‘Ambilight’ system, but the RGB 
LED will produce a nice green light during a 
football match or an orange hue if a sunset is 
shown on the screen.
A sawtooth generator is built around IC1 
and T1. It supplies a nice sawtooth signal 

to opamp IC2a via R6. The frequency of the 
sawtooth signal is approximately 850 Hz, and 
its amplitude ranges from 1.6 to 3.4 V. IC2A 
subtracts approximately 1.6 V from this due 
to voltage divider R4/R5. After this, voltage 
divider R10/R11 reduces the peak value of 
the sawtooth to around 1.35 V. The result-
ing sawtooth signal is buffered by IC2b and 
used to drive the three comparators in IC3. 
The level of the red video signal is averaged 
by the R12/C2 network. IC3a constantly com-
pares the previously generated sawtooth sig-
nal with the average value of the red video 
signal. If the image has a high red content, 
the output of IC3a will be logic Low a good 
deal of the time, while with a low red content 
it will be Low less often. This comparator cir-
cuit thus implements a PWM driver for the 
red LED. The same arrangement is used for 
the green and blue channels.

Note that with a notebook computer you 
always have to enable the VGA first, usu-
ally by pressing Fn-F5. If you use a desktop 
or tower PC, you can tap off the video sig-
nals from an adapter connected between the 
video cable and the monitor.
You can also use several LEDs or a LED strip 
(available from Ikea and other sources) in 

place of a single RGB LED. In this case you 
will need an external power supply for the 
LEDs, but the control circuit can still be pow-
ered from the PC. If you use multiple LEDs or 
a LED strip, connect the cathodes (negative 
leads) of the LEDs to the comparator outputs 
of IC3 as shown on the schematic diagram, 
and connect all the anodes (positive leads) to 
the external power supply. Resistors R15–R17 
are often already integrated in the LED strip. 
There’s no harm in using an external supply 
with a higher working voltage, such as 12 V. 
Remember to connect the ground terminal 
of the external supply to the ground of the 
control circuit.

IC3 can handle a current of 15 mA on each 
output. If this is not enough, swap the con-
nections to the inverting and non-inverting 
inputs of the three comparators in IC3 and 
connect their outputs to the bases of three 
BC547 transistors. Connect a 10-kΩ resistor 
between each base and the positive supply 
line (+5 V). Connect the emitter of each tran-
sistor to ground, and connect the collector 
to the LED strip. A BC547 can switch up to 
100 mA with this arrangement, and a BC517 
can handle up to 500 mA.

(090080-I)

Wireless S/PDIF Connection
Ton Giesberts (Elektor Labs)

A question came to mind 
after the ‘Hi-fi Wireless Head-
set’ article was published in 
the December 2008 issue of 
Elektor: why don’t we design 
a wireless S/PDIF connection? 
This would of course have 
been a very useful option 
(the modules in question 
digitise an analogue signal in 
the transmitter, which is then 
converted back to analogue 
by the receiver).

The idea is therefore to cre-
ate a digital (in other words, 
lossless) connection between 
two devices. As a compro-
mise we could have added 
an S/PDIF input to the transmitter men-
tioned above. However, in that case the D/A 
converter in the receiver would mainly deter-
mine the quality of the analogue signal, and 
that was something we didn’t want.

Amongst lots of other things, a possible 

or any extra circuitry! At the 
video output of the receiver 
you then have a copy of the 
S/PDIF signal — well, that is 
the theory.

The bandwidth of the mod-
ules we used is just enough 
to transfer the digital signal 
from a CD. We tested this 
with a Gigavideo 30 made by 
Marmitek. This is a somewhat 
older version, and equiva-
lent devices shouldn’t cost 
much more than a few tens 
of pounds.
To reliably transfer an S/PDIF 
signal from a CD player you 
need a bandwidth of at least 
6 MHz. The minimum pulse 
width of an S/PDIF signal of 

44.1 kHz is 177 ns. The video bandwidth of 
5.5 MHz (this depends very much on the qual-
ity of the modules used) seems to be suffi-
cient to create a usable link.

The shape of the signal at the output of the 
receiver no longer consists of a tidy square 

solution was found on the Internet, which 
we wanted to try out in practice. It concerns 
the use of wireless audio/video modules to 
transfer the signal. However, no use is made 
of the audio section of the modules! The S/
PDIF signal is connected directly to the video 
input of the transmitter, without modification 




