BARGAIN

LOGIC
PROBE

Inexpensive logic probe duplicates

its more costly counterparts

HEN WE ARE DEALING with varviag
w voltages, that is called analog data.
In the digital world we do nct find a
variable signal. It is either on or off,
just as a switch would pe either on or
off Apnother way of saying this is high
or low, or 1 or 0. Each high or low bit

g,
=TI

| Here's the extra-small printed circuit
board template for Bargain Logic Probe.
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PARTS LIST

L1—light emitting diode, red

L2—light emitting diode, yellow

R—1,000 ohm, Ya-watt resistor, 5%

U1-74L04 hex inverter

Misc.—probe tip, syringe cover, pc board, ali-
gator clips, wire.
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This will give you a good idea of parts
layout on PC board. There are few parts.
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iz put together to make up a basic char-
acter or Byte. Sometimes these Bytes
are called words.

If we have 1001, then we can call
that a 4 bit Byte. That is the smallest
Byte ever to be encountered in the
computer world. It can be used where
the data accuracy is not critical and the
amount of data is small. To illustrate
this, if 1001 were sent and interference
generated a pulse at the moment of the
third bit, then we have been left with
false data of 1011. Its meaning would
be completely different. To increase ac-
curacy and handle more data, we could
go to 8 bit Bytes. Such as 10101010. A
logic probe allows us to look at a par-
ticular point in the circuit to determine
if a low (0) or high (1) is present.

For most of our electronic experi-
ments, we don't need expensive
logic probes costing upwards of $40.
Here is a cheap unit which can signal
high level (1), low level (0), and oscil-
lation. No pulse detection feature was
included thus keeping the size small
and the price low, around $2. The
probe is designed for TTL signal levels
and can be used for 5 volt CMOS cir-
cuits although loading may occur.

Theory of operation: Bargain Logic
Probe uses only one IC, a 74104 hex
inverter shown in the schematic. The
input to inverter A normally floats high,

making its output low so as to light L1.
The output of inverter B is high so L2
is off. If you now make the input of
inverter A zero volts, L1 will turn off
and L2 will illuminate. When oscilla-
tion is present at the input, both LI
and L2 will light at some intermediate
brightness depending on the duty cycle
of the signal being observed.

Using a 74L04 is important, the “L"
series only requires the driving signal to
sink 180 zA max, much below the 7400
series 1.6 mA max or even the 74LS00
series 400 A requirement.

Construction: A full scale PC board
layout is shown in addition to thc parts
layout on the component side. I slid the
entire PC board inside a used syringe
cover (available at hospitals for free),
and attached a readily available test
probe tip. Using dilferent color L.E.D.s
to signal high or low will help to
quickly distinguish the signal level.
Power is supplied by the circuit under
test. and runs around 10 mA. Note,
voltage requirements (or the "L series
are 5 +.25 V nominal.

So far. Bargain Logic Probe works
great. It fits in my pocket and gives me
a quick handle on circuit performance.
It can also be used to show oscillator
output in low power transmitter stages.
SW converters & receiver local oscilla-
tors. u

This photo of the Bargain Logic Probe will give you some idea of the simplicity of the
unit. It's small, bui there aren’t very many components. When done, just cap it up.
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