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Figure 2.' Circuitdiagram.
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then the upper comparator will be low
and the lower comparator high. These
two outputs are fed to a.NOR gate,
which gives a high level to the display
circuitry on FLOAT.,

The HIGH indication also drives a
retriggerable monostable. will produce
a continuous low output. If this mono-
stable goes low, the display is disabled
via a simple gating system. This is to
prevent misleading displays, whilst the
circuit decides whether the input is
indeed pulsing, or whether a low to high
transition has taken place (e.g. the
probe has just touched a point at logic
high). As soon as a low pulse appears at
the monostable output, a delay, slightly

A complete kit of all parts is available.
Order As LK13P (Logic Probe Kit). Price £9.95.
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longer than the monostable period is
initiated. At the end of this time period,
if the output of the monostable is still
low, i.e. the input is pulsing, the display
shows PULSE. Otherwise, the
HIGH/FLOAT/LOW display is enabled
again.

The display consists of driver tran-
sistors, a diode matrix to produce the
desired alphabetic displays, and a
seven segment LED display.

Circuit Description

The probe input goes via'R1 to a
simple window comparator formed
around IC1. R2, R3 and R4 determine
the_ changeover voltage levels. The
circuit input is protected from over-
voltage by D1, D2 and R1; the input is
biased at half supply by R5 and R6 so
that if the input is open circuit, the
display shows FLOAT. The upper win-
dow comparator output is buffered by
1C2a and IC2d, and goes to the display
switching transistor for HIGH indica-
tion, via 1C3d, which allows the HIGH
display to be disabled.

The low and float displays are simi-
larly connected, using IC2b and IC3b
for LOW, and IC2c and IC2c and IC3¢c
for FLOAT.

A simple CMOS monostable wired
around IC3a and IC4c, and having a
period of around 0.5 seconds senses a
pulsing input. Its output, which is
normally high, disables the HIGH/
FLOAT/LOW display, and starts adelay,
formed around C4 and R9, which is a
little over the monostable period. The
output of the RC delay is inverted and
fed to IC4b, which senses whether the
input is still pulsing. If it is, Q1 is
switched on, and PULSE is displayed.
Otherwise Q2 to 4 are enabled. A diode
matrix and seven segment common
cathode display decode the signals, so
as to give H, F, L and P displays.

‘Construction’

Before soldering in any compo-
nents, solderin wire links on both PCBs,
there are eight in all. Fit in all the
resistors and capacitors, taking care
with polarity on C1 and C4. If you are
using IC sockets these may be fitted
along with the diodes — again be
careful about polarity. Note also, that
D4 is fitted vertically on the PCB. Fit the
transistors, and finally, the ICs. It is a
good idea to use veropins for all the
cable to PCB connections, but it is not
vital. This only leaves the display, which
requires setting at the correct height to
fit inside a suitable case.

The PCBs are mounted one on top of
the other in the case, with connec-
tions between made by solid wire links -
cropped component leads are “ideal.
Solder eleven lengths of wire, about
20mm long, to the underside end
connections of the top board, passing
the wire through the holes until level
v54ith the topside of the PCB. See Figure

Slide on the lower board, until there is
a gap of a millimetre or so between the

top board.and the tallest components
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Figure 4. PCBlayout.

Figure 5.

on the bottom PCB. Solder the wires to
the bottom board and crop as normal.

The circuit now may be fitted into
the case, insulated from the case bot-

‘tom by masking tape and held firmly in

position by sticking a strip of thin foam
rubber in the lid, with a cutout for the
display. A small square of red display
filter film may be stuck behind the
cutout for the display for easier viewing.

The power cable, a piece of Zip wire
terminated in crocodile clips mustpass
through- the case via grommet. The

probe, made from a sharpened steel
rod or knitting needle, is solderedintoa
Phono plug, and connected to the’
circuit by a case mounted Phono
socket. This provides a firm grip and
allows easy storage of the probe when
not in use.

Testing and Use

Power the circuit up with a typical
CMOS supply voltage. After aroynd half
a second, the display should show a
letter F. If not, disconnect quickly, and
recheck the circuit. If all is well, touch
the probe to positive - a letter H should -
be light after a brief delay. Tap the
probe on and off positive a few times a
second - a letter P should be displayed
after a delay. Then, touch the probe to-
Ov - a letter L: should light imme-
diately. If all this happens, the probe is
working perfectly. "*

The probe is designed foruse h

I

.CMOS logic circuitry, and may beu .

to trace faults on any such logic. All
remains now is to find a suitablecir t
to test! 2
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