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H. Steeman
Switch-mode power supplies are used in electronic circuits to
increase (step up) or reduce (step down) voltage levels in the
most efficient manner possible. Compared to linear voltage
regulators, switch-mode supplies convert relatively little
energy into heat. Their efficiency is thus high. This is a major
advantage with compact power supplies in particular, since
it sometimes makes forced-air cooling unnecessary.
Building a switch-mode supply is considerably easier if you
use components that have been specially developed for this
application. One example of such an integrated step-down
converter is the Maxim MAX639. This is designed for a fixed
output voltage of +5 V, with an input voltage ranging between
+5.5 and +11.5 V. Although this IC is primarily designed for a
fixed output voltage, the output voltage can be tailored using
a simple feedback network. With the given component values,
resistors R3 and R4 determine the output voltage, with

R3 = R4 [(Vout / 1.28) – 1]

The value of R4 may lie between 10 kΩ and 10 MΩ, but a value
of 100 kΩ is a good choice for most applications. The maximum

output current is 100 mA. If desired, a different type of Schot-
tky diode with similar specifications can be used in place of
D1 (a 1N5817). Inductor L1 must be suitable for a maximum
current of 500 mA.
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Compact Switching Step-Down Converter013

K. Walraven
Nowadays you can buy white LEDs, which emit quite a bit of
light. They are so bright that you shouldn’t look directly at
them. They are still expensive, but that is bound to change.
You can make a very good solid-state pocket torch using a few
of these white LEDs. The simplest approach is naturally to use
a separate series resistor for each LED, which has an operating
voltage of around 3.5 V at 20 mA. Depending on the value of the
supply voltage, quite a bit of power will be lost in the resistors.
The converter shown here generates a voltage that is high
enough to allow ten LEDs to be connected in series. In addition,

this converter supplies a constant current instead of a constant
voltage. A resistor in series with the LEDs produces a voltage
drop that depends on the current through the LEDs. This volt-
age is compared inside the IC to a 1.25-V reference value, and
the current is held constant at 18.4 mA (1.25 V ÷ 68 Ω).
The IC used here is one of a series of National Semiconductor
‘simple switchers’. The value of the inductor is not critical; it
can vary by plus or minus 50 percent. The black Newport coil,
220 µH at 3.5 A (1422435), is a good choice. Almost any type
of Schottky diode can also be used, as long as it can handle at
least 1 A at 50 V. The zener diodes are not actually necessary,
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but they are added to protect the IC. If the LED chain is
opened during experiments, the voltage can rise to a value
that the IC will not appreciate.
The PCB shown here is unfortunately not available ready-
made through the Publishers’ Readers Services.
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COMPONENTS LIST

Resistors:
R1 = 1kΩ2
R2 = 68Ω

Capacitors:
C1 = 100µF 16V radial
C2 = 680nF
C3 = 100µF 63V radial

Inductors:
L1 = 200µH 1A

Semiconductors:
D1 = Schottky diode type

PBYR745 or equivalent
D2-D5 = zener diode 10V, 0.4W
D6-D15 = white LED
IC1 = LM2585T-ADJ 

(National Semiconductor)

H. Steeman
The signal from a microphone is two weak for a standard line
input. This low-noise DC-coupled microphone amplifier pro-
vides a solution for anyone who wants to connect a micro-
phone to his or her hi-fi installation. As can be seen from the
schematic diagram, a good circuit does not have to be com-
plex. A differential amplifier is built around T1 (MAT-03E),
which is a low-noise dual transistor. The combination of T2
and LED D1 forms a constant-current source for the input
stage. A low-noise opamp (OP-270E) amplifies the difference
signal that appears at the collectors of the dual transistor. The
result is an analogue signal at line level. The bandwidth of the
amplifier ranges from 1 Hz to 20 kHz. Within the audio range
(20 Hz to 20 kHz), the distortion is less than 0.005 percent.
Since only half of the OP-270E is used, the remaining opamp
could be used in the output stage of a stereo version.
The amplifier can be powered from a stabilised, symmetrical
supply with a voltage between ±12 V and ±15 V. Such sup-
ply voltages are already present in many amplifiers.
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Low-Noise Microphone Amplifier015

A. Grace
This circuit was developed to turn on power supplies in
sequence, and then turn them off again in the reverse
sequence. This can be helpful for experimenting with equip-
ment and circuits whose power has to be applied and removed
in a particular order  (like the PC/EPROM-Programmer combi-
nation used by Elektor’s Software Service Department; Ed.)

The heart of the circuit is the venerable 4017 CMOS decade
counter. Outputs Q1 to Q4 are used to set latches in the order

1-2-3-4, at which point the count is suspended. Pressing
switch S1 allows the counting to continue. Counter outputs
Q5 to Q8 are used to reset the latches in the reverse order, i.e.,
4-3-2-1. The last output, Q9, is used to halt the counter.

When power is applied, C2 and R2 initially keep the counter
reset. When the power supply voltage is stable, the reset sig-
nal will go low and the 4017 will begin to count the 1-Hz clock
signal supplied by an oscillator consisting of IC1d, R3 and C3.
The outputs of the 4017 are actuated in sequence with each

Power-On Sequencer016


