
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)
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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


