
of up to 2 minutes. It is interesting to note that the samples
are not stored digitally, but in quasi-analogue form with one
of 256 different levels in each memory cell. This gives a
considerably higher storage density than is possible with
conventional digital storage technology, as well as guar-
anteeing a high quality recording.

The EEPROM array need not be written all in one go:
several messages can be recorded and played back inde-
pendently. Inputs A0-A7 are used to configure the device
and to address the memory.

The IC has four control connections: an edge-sensitive
and a level-sensitive playback input, a record input and an
output which is pulled low during recording. This output

activates the microphone and lights a
LED. An active five-pole smoothing filter
is used during playback, connected to an
output amplifier with symmetrical out-
puts. As can be seen from a glance at the
circuit of Figure 2, a 16 Ω loudspeaker
can be connected directly to these out-
puts. The quality of this loudspeaker is
largely responsible for the final quality of
playback. The external circuitry required
for the ISD1416 is minimal. The electret
microphone is connected symmetrically
via two coupling capacitors and only
activated in recording mode, when the
RECLED connection is low. Only then
does the LED light.

The record input is connected to a
push button, while the playback input
can be connected to a (tilt-) switch, a
push button or a photodiode. The edge-
sensitive playback input is used, and so
once under way, playback will not stop.
The photodiode (type BPW34) can be fit-
ted in parallel with or instead of a switch
or push button. It could be fitted at the
middle of a target: when a laser pointer
is fired at the sensor, the marksman is
greeted with applause or adulation. The
applications are endless.

The small circuit can be constructed on the printed cir-
cuit board shown in Figure 3 (not available from Readers’
Services). The layout and component mounting plan can
be obtained from the downloads area of the Elektor Elec-
tronics website under ref. 000161-1. The circuit is also suf-
ficiently simple that construction on perforated board (Ver-
oboard) is perfectly possible.

Current consumption during playback is around 25 mA.
After playback the IC goes into a power down mode, in
which the circuit draws only 90 µA. The two lithium cells
(type CR2032) used as the power supply should therefore
last for a long time.

(000161-1)
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COMPONENTS LIST

Resistors:
R1 = 470Ω
R2 = 100kΩ
R3,R4 = 100kΩ
R5,R7 = 10kΩ
R6 = 5kΩ6
R8 = 470kΩ

Capacitors:
C1 = 100µF 16V radial
C2 = 220µF 16V radial
C3,C4,C5 = 100nF
C6 = 4µF7 16V radial

Semiconductors:
D1 = 1N4148
D2 = LED, high efficiency
IC1 = ISD1416 (Conrad Electronics

#164984)

Miscellaneous:
S1 = pushbutton with make contact
S2 = pushbutton with make contact or

tilt switch (Conrad Electronics
#700444) or photodiode (BPW34)

Mi1 = electret (condenser) microphone
(Conrad Electronics #302155)

PC1,PC2 = solder pin
LS1 = loudspeaker 16Ω

3

K. Lorenz

The circuit represents a general-purpose astable multivi-
brator that alternatively energises two heavy loads via a
relay (in this case, the loads are 12-V incandescent lamps).

In contrast to an ‘analogue’ flip-flop, here it is not neces-
sary to use power transistors with heatsinks. This alternat-
ing blinker can thus be built at a lower cost, more easily
and more compactly.
In the idle state, capacitor C1 is charged via R1 and at the

057Alternating Blinker



same time discharged via R2 and P1. Here P1 must be
adjusted such that sufficient current is available to switch
on transistor T1. This should occur when the voltage on the
capacitor is around 1.2 V, if a BC517 is used. As a conse-
quence, the relay pulls in.
This causes R3 and P2 to be connected in parallel with R2
and P1. P2 must be adjusted such that there is not enough
current left to provide the base current for T1. This causes
the voltage on C1 to drop, and a short time later the tran-
sistor is cut off. The relay then drops out, and the cycle
starts over again.
Operating power can be supplied by an unregulated 12-V
mains adapter (for example). The current consumption
essentially depends on the two loads, since the alternating
blinker circuit only draws the rated current of the relay.
Each load is connected directly to the supply voltage, while
the blinker circuit receives a stabilised supply voltage via
the fixed voltage regulator IC1. Diode D1 protects the circuit
against an incorrectly polarised input voltage.
To set up the circuit, first turn P1 to minimum and P2 to
maximum resistance. Now turn up P1 slowly (!) until the
relay pulls in. Repeat the same process with P2 until the
relay again drops out. Using this basic procedure, you can
select both the blinking rate and the desired on/off ratio.
The author used a BC337-40 for T1. If this is difficult to
obtain, a BC517 (Darlington) can also be used. The proper
operation of the circuit also depends on the type of relay

used. In one prototype model, the relay pulled in OK and
energised R3 and P2, but it refused to do anything further. If
your construction exhibits similar behaviour (and you are
dependent on a particular type of relay), it may help to
include capacitor C2 in the circuit (as shown in dashed out-
line) in order to slightly delay the effect of switching in P2
and R3. (000097-1)
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S. Lenke

This circuit indicates when a device is functioning or when
its fuse has blown. It is a development of the Mains/Fuse
Failure Indicator  published in Elektor Electronics
July/August 1995. It is smaller and cheaper than the previ-
ous design, even though it works on any mains supply volt-
age. A single bi-colour LED (D2) with separate anode con-
nections indicates operating (green) or fuse failure (red).
Resistor R1 limits the current through the LED to around
2 mA: the LED is thus reasonably bright. If higher bright-
ness is desired, the resistor value can be reduced.

The zener diode prevents the red and green LEDs from
lighting simultaneously in normal operation. With the fuse
intact, the LEDs are effectively in parallel, but the greater
voltage drop in the red LED’s arm of the circuit means that
only the green LED lights. General-purpose diodes D3 and
D4 prevent damage to the LEDs in the negative half-cycle of
the AC supply. If the circuit is used on a DC supply, the

diodes can be removed.
If the circuit is used to monitor the fuse on mains-oper-

ated equipment, it is vital to note that the components are
not isolated from the mains and the voltages present on
them can be lethal: do not touch!

(000157-1)
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