
both S1 and S2 are pressed simultaneously). For a visually
pleasing effect, the parts list indicates switches from ITT-Can-
non with a red and green actuator so that the colour of the
switches corresponds to the colour of the LEDs.
It is important that when the PC first starts up or re-boots the
switch is in the correct position or no keyboard or mouse will
be detected. In the first case the voltage that appears when
the PC is switched on is used to trigger the flip-flop into the
correct state: D3 and D7 for PC1, and D4 and D8 for PC2.
R1/C1 and R2/C2 generate the reset pulses; the duration of
nearly half a second is more than sufficient. R3 and R4 are nec-
essary to discharge C1 and C2. Electrolytic capacitor C7
ensures proper decoupling of the power supply. The job of R7
is to limit the charging current through the BAT85 power sup-
ply diodes when the PS/2 cable is first connected.
The current consumption is about 1 mA and is almost entirely
attributable to the LEDs. We conclude with a few things that
are worth knowing. When shutting down the PC it appears that
under Windows the mouse from certain manufacturers
becomes deactivated. Make sure then, that when shutting
down one PC, the other one is selected as quickly as possible,

or this PC may not respond to the mouse any more. Also make
sure that both PCs have the same mouse driver installed.
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COMPONENTS LIST

Resistors:
R1,R2 = 1MΩ
R3,R4 = 220kΩ
R5,R6 = 2kΩ7
R7 = 15Ω

Capacitors:
C1,C2 = 470nF
C3 = 10nF, lead pitch 5mm
C4,C5,C6 = 100nF ceramic,

lead pitch 5mm
C7 = 100µF 10V radial

Semiconductors:
D1-D8 = BAT85
D9,D10 = red and green

LED, 3mm, high efficiency

IC1,IC2 = 74HC4066
IC3 = 74HC02

Inductors:
L1 = 47µH

Miscellaneous:
K1-K6 = mini-DIN6/PS2

socket (female), PCB
mount

S1,S2 = pushbutton, e.g.,
ITT/Cannon switch D6-C-
40 (square, red) and/or D6-
C-50 (square, green);
optional snap-on button
BTN-D6-40 (red) BTN-D6-
50 (green)

PCB, order code 024068-1

H. Bartelink

In many small battery powered apparatus it is common to
have an LED act as a combined indicator for ‘power-on’ and
‘battery state’. The most commonly seen circuit fir this is
shown in Figure 1. Although it is assumed that a 78L05 is used
in all circuits to be discussed, the concepts can be extended
to other  (low-drop) voltage regulators as well.
The 78L05 requires a minimum input voltage of 6.5 V to work
properly. In Figure 1, the LED voltage will be about 1.8 V, with
the zener diode dropping 4.7 V and the resistor, the excess
voltage above 6.5 V. Note that a low-current LED is recom-

mended because of its modest current requirement of just
2 mA. Once the battery voltage drops below the sum of the
zener voltage and the LED voltage, the LED is turned off.
In the case of the circuit in Figure 2, assuming that the load
current is more than a few milli-amps, the current flows
through the LED-resistor combination. The value of the resis-
tor is worked out to pass slightly less than the minimum load
current. In that case, the LED will help to shunt some current
past the regulator, while not wasting battery power as in Fig-
ure 1. For loads over 20 mA, work out the resistor value so
as to let the regulator do more work. As the battery is drained

031Battery Voltage LED



the LED will dim and eventually turn off as the battery volt-
age starts to approach the minimum working voltage of the
regulator.
In Figure 3, two LEDs are used with different turn-on voltages
(i.e., different colours). If the regulator used is a low-drop type
with a minimum voltage drop smaller than about 0.1 V, then
LED D1 is the low-battery indicator and LED D2, the power-on

indicator. For this to work, D1 must have a turn-on voltage
which is about 0.2 V higher than that of D2.
The LEDs in Figures 2 and 3 may be 2-mA types or the more
commonly found standard 20 mA ones. Note that the maxi-
mum current through a normal LED should not exceed
50 mA or so.
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T. Hareendran

This simple circuit will tell you, by
sounding a buzzer and flashing a LED,
that a telephone line is in use.

If the telephone line is free, it will
carry a steady direct voltage of some-
thing between 48 and 60 volts. This is
well above the zener voltage of D5 so
optocoupler IC1 is switched on and
consequently the oscillator built around
IC2 is held disabled.

When the line is in use, i.e., a tele-
phone extension is ‘off hook’, the line
voltage drops to a level below the
zener voltage of D5, and the oscillator
is enabled. LED D6 will flash and buzzer
Bz1 will produce intermittent beeps.
Note that the buzzer is a DC type.

The circuit is best (and most safely) powered by a mains
adaptor with an output of 12 Vdc. Since the current con-
sumption is minimal at just 25 mA or so, the smallest adapter
you can find will be okay to use.

Both optocoupler types indicated in the circuit diagram
meet a 5-kV isolation breakthrough specification. The PC123
from Sharp though has ‘bent out’ pins and so meets the iso-
lation distance  requirement of 6 mm for equipment con-
nected to the mains, which may well be extended to public

telephone systems. The CNY17 does not meet the 6 mm spec
and is strictly speaking not safe to use unless you bend out
the pins yourself and refrain from using an IC socket.

(024036-1)
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