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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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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
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rising edge of the clock pulse
— but as the next clock pulse
comes along the previous out-
put is de-activated. The
latches in the quad RS-latch
type 4043 enable the outputs
to stay active. IC2 stops count-
ing at Q4 due to IC1b which
removes the clock enable sig-
nal on pin 13 via IC1a. To
enable the 4017 to continue
counting and hence turn off
the outputs, S1 has to be
closed, thus restoring the
clock enable on pin 13.
Counter outputs Q5 to Q8 are
connected to the reset inputs
of the latches, so as IC2 incre-
ments, the latches are reset in
the opposite sequence.

The count is finally halted
at Q9 by IC1c, which again
removes the clock enable sig-
nal. Weak pull-up resistors
(R4-R7) are used on the latch
‘reset’ inputs to prevent unde-
fined start conditions.
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G. Kleine
A symmetrical ±5 V power supply is often needed for small,
battery-operated operational amplifier projects and analogue
circuits. An IC that can easily be used for this purpose is the
National Semiconductor LM 2685. It contains a switched-
capacitor voltage doubler followed by a 5-V regulator. A voltage
inverter integrated into the same IC, which also uses the
switched-capacitor technique, runs from this output voltage.
The external circuitry is limited to two pump capacitors and
three electrolytic storage capacitors.
The IC can work with an input voltage between +2.85 V and
+6.5 V, which makes it well suited for battery-operated equip-
ment. The input voltage is first applied to a voltage doubler
operating at 130 kHz. The external capacitor for this is con-
nected to pins 13 and 14. The output voltage of this doubler is
filtered by capacitor C3, which is connected to pin 12. If the
input voltage lies between +5.4 and +6.5 V, the voltage dou-
bler switches off and passes the input voltage directly through
to the following +5-V low-dropout regulator, which can deliver
up to 50 mA. C4 is used as the output filter capacitor.
All that is necessary to generate the –5-V output voltage is to
invert the +5-V voltage. This is done by a clocked power-MOS
circuit that first charges capacitor C2, which is connected
between pins 8 and 9, and then reverses its polarity. This
chopped voltage must be filtered by C5 at the output. The
unregulated –5 V output can supply up to 15 mA.
The LM 2865 voltage converter IC also has a chip-enable input
(CE) and two control inputs, SDP (shut down positive) and
SDN (shut down negative). If CE is set Low, the entire IC is
switched off (shut down), and its current consumption drops to
typically 6 µA. The CE input can thus be used to switch the

connected circuit on or off, without having to disconnect the
battery.
The SDP and SDN inputs can be used to switch the VPSW and
VNSW outputs, respectively. These two pins are connected to
the voltage outputs via two low-resistance CMOS switches.
This allows the negative output to be separately switched off,
whereby the voltage inverter is also switched off. Switching
off with SDP not only opens the output switch but also stops the
oscillator.  There is thus no longer any input voltage for the
–5 V inverter, so the –5 V output also drops out. The SDP and
SDN inputs are set Low (< 0.8 V) for normal operation and
High (>2.4 V) for switching off the associated voltage(s).
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