
allel with R2.
The COMP pin is used for compensating the regulation

loop. The manufacturer recommends a compensation
capacitor of 470 pF.

The shutdown pin (SHDN) forces all four inputs and the
output into a high-impedance state, so that the MAX1804
can no longer affect the regulator.

(014103-1)

SUMMER CIRCUITSCOLLECTION

28 Elektor Electronics 7-8/2001

In recent years, the chapter ‘flashing lights’ in its many
incarnations, has already received plenty of attention in
Elektor Electronics. Therefore, a newly presented
flasher circuit has to have at least one special charac-
teristic in order to be considered for publication.

The version described here is therefore definitely not
an ‘ordinary’ flasher. Unlike most other circuits, the
on/off rhythm of this circuit is not regular, but random.
The circuit will undoubtedly find applications in various
games, while it may also be very appropriate as a
‘pseudo-alarm-indicator’ to deter potential burglars.

Obviously, a random flasher will require a little more
circuitry than a standard version. As is shown in the
schematic, Schmitt-trigger IC3a is used to build a con-
ventional oscillator, which runs at a relatively low fre-
quency. This signal is used to clock a shift register IC.
By feeding back the various outputs of the shift register
through three inverting XOR gates (IC2a/b/c), the level
changes at the output QH of the shift register will exhibit
a quasi-random characteristic. This voltage is applied to
a high-efficiency LED (D1), which completes the flasher.

The circuit has been designed for a power supply
voltage of 5 V. The current consumption is about 8 mA
when the LED is on.                                                   (014059-1)
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Random Flashing LED

A simple proportional fan controller can be built using the
MIC502 from Micrel (www.micrel.com). With this IC the
speed of the fan runs slowly at low temperatures, reducing
noise and wear. Any fan can be controlled using the pulse
width modulated output signal via a driver transistor. Using
PWM control has the advantage that the fan can be run
much slower than using variable DC control. Up to two
NTC thermistors can be connected. The second control
voltage can alternatively be derived from a DAC output

from a processor system, for example. The MIC502 oper-
ates from a supply between 4.5 V and 13.2 V (Vcc). Since
drive is via a transistor, the actual fan voltage can be higher
than the supply voltage: you can drive a 12 V fan from a 5 V
controller.

Control is independent of supply voltage, since the
device only uses the ratio of the voltages at inputs VT1 and
VT2 (so-called ‘ratiometric’ operation). A voltage of 0.3 Vcc
gives rise to an output duty cycle of 0 %, stopping the fan.

012Fan Control IC with 
Over-temperature Output



0.7 Vcc at input VT1 and/or VT2 produces an
output duty cycle of 100 %, making the fan run
at full speed. Whichever of the two inputs VT1
and VT2 has the higher voltage (correspond-
ing to the higher temperature) takes priority.

The VSLP input can be used to set the volt-
age below which the fan is switched off
(sleep mode): both inputs VT1 and VT2 must
be below this voltage. The fan starts again if
either input VT1 or VT2 rises above VSLP +
0.12 Vcc. If sleep mode is not required, the
VSLP input should be tied to ground. A
capacitor is connected to the CF pin to set
the basic frequency of the PWM signal: a
value of 100 nF is recommended, giving a fre-
quency of about 30 Hz. At power up or at exit
from sleep mode an integrated start-up timer
causes the fan motor to receive full voltage for a time 64/f
(around 2 s at 30 Hz), ensuring a reliable start.

Finally an open-collector over-temperature output OTF
(‘over-temperature failure’) is provided that can be pulled

up to the desired logic level with an external resistor. OTF
switches low when one of the two inputs VT1 or VT2 rises
above 0.75 Vcc.

(014105-1)
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The idea for this circuit came from the question whether
there was a simple method for connecting a digital audio
output to the TTL input of, for example, a sound card. A typ-
ical S/PDIF signal has a level of 0.5 Vpp at 75 Ω. This level is
of course much too low to drive an input that works at TTL
levels. The simplest way to obtain the correct voltage is to
use a small transformer to step up the voltage. The input
impedance of the circuit should be 75 Ω in order to keep
distortion of the signal as low as possible.

The transformer we’ve used has an EP7 core with an
accompanying former, since it is very small; the outer
dimension are only 10.7 mm by 8.5 mm. A core material of
T38 was chosen (available from Farnell), which gives the
transformer an AL of 5200 nH. Since the windings (copper is
diamagnetic) form a large part of the transformer, we find
that in practise the AL-value is a lot lower (30 to 40 % less).

The primary winding consists of 15 turns of 0.2 mm diame-
ter enamelled copper wire. This is wound in one layer from
a pin at the corner to a pin at the other corner. The sec-
ondary winding consists of 150 turns of 0.1 mm diameter
enamelled copper wire and is wound similarly between
two corner pins. Be very careful with the coil former whilst
joining the halves of the core with the metal clip: it is very
easily broken. The clip also shields the transformer. The
coil former can be fixed in place during the winding using
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S/PDIF-to-TTL-Converter




