








DAVID PLANT 

THERE IS AN OLD AXIOM THAT A MAN'S 

work is only as good as his tools
and a good pulse generator is al
ways a good tool to have. Those of 
us who don't often need pulse 
generators-the technician 
working at home on a project, for 
example-can usually get by with 
a 555 timer added to a prototype 
board and used as a trigger. But 
there's not always enough room 
on the board to do that, and it is 
always a pain in the neck. 

The solution to that problem is 
our Pulse-Mate, a compact sin
gle-shot and continuous-pulse 
generator. The easy-to-use de
sign has automatic level setting 
and positive and negative pulse 
output. It can be powered from 
the device under test in the range 
from 4.5 to 18 volts DC, and has 
short-circuit protection for itself 
and the device under test. 

The circuit 
Referring to Fig. 1, the circuit 

basically has three sections . 
Foremost is the actual pulse gen
erator built around the ubiq
uitous 555 timer, which can be 
switched from monostable mode 
(one shot) to astable mode by S2. 
The value of R8 is selected to 
create an approximate square 
wave at mid frequency range and 
R11 selects the actual rate desir
ed. With S2 in the "astable" posi
tion, Rll and C2 give a range of 
about 5- to 200-Hz., which will 
satisfy most needs. (Note that S2 
is part of potentiometer R11.) If 
you need to generate higher fre
quencies, a reduction of C2 can 
bring the range up well above au
dio, but at a loss of the low-fre
quency pulsing which can be 
quite handy. 

With S2 in the "one shot" posi
tion, pushbutton S1 will trigger 
IC1 for as long as it is held down. 
The timer's trigger input (pin 2) 
is held high by R1 to prevent false 
triggering from hand capaci
tance. When the trigger pin is 
brought to ground by S1 or keyed 
by the discharge pin (pin 7) in the 
astable mode, pin 3 goes high to 
about 3.3 volts (when IC1 is 
powered from 5 volts). For better 
circuit stability, power to IC1 is 
regulated. 

The second section of the cir
cuit consists of Q1 and Q2 which 

provide the high-rise-time pulse 
required for digital work. When 
Q1 is turned on by the positive 
output of IC1, its collector goes 
low, giving a negative output 
pulse at the probe if S3 is in the 
"low" position. The low output 
from Q1 also turns Q2 off; Q2's 
collector now goes high, which 
provides a positive pulse at the 
probe if S3 is in the "high" posi
tion. n-ansistor Q2 also drives 
Q3, which drives indicator LED 1. 

Because Q1-Q3 operate at the 
incoming supply voltage, we 
strongly recommend that you use 
2N4400 or equivalent transistors 
rather than garden-variety 
NPN's, as their base-emitter drop 
is less and they have a faster rise
time. The Pulse-Mate's output 
waveform is shown in Fig. 2 . The 
probe current is limited to under 

5 rnA by R6 to protect both the 
device under test and the Pulse
Mate. 

The third section consists of a 
voltage regulator consisting of 
Zener-diode D1 and Q4. That 
configuration was used rather 
than the popular three-terminal 
devices, such as the 7805, be
cause, when powered from 5 
volts, the regulator's internal 
voltage drop wouldn't leave 
enough to power ICl. As the sup
ply voltage increases beyond 6 .2 
volts, the Zener diode conducts 
and limits Q4's output to 6 volts 
for ICl. 

Construction 
A parts-placement diagram is 

shown in Fig. 3, and we have pro
vided the foil pattern for the PC 
board if you would like to make 

PULSE-MATE 
This single-shot and continuous-pulse 
generator is inexpensive and easy to 
build, yet it offers automatic level setting 
and both positive and negative pulses. 
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FIG. 1-THE CIRCUIT HAS THREE SECTIONS: the pulse generator built around the 555 
timer, 01 and 02 which provide the high-rise-time pulse required for digital work, and a 
voltage regulator consisting of Zener-diode 01 and 04. 

FIG. 2-THE 2N4400 TRANSISTORS have 
a fast rise-time; here's what the output 
waveform looks like. 

your own-there's also a drilled 
and plated PC board available 
separately or as part of a kit. 

With the exception of Sl, S3, 
and the probe, all parts mount on 
the PC board. Note that LEDl is 
mounted on the foil side of the 
board so that it can protrude 
through the front panel as shown 
in Fig. 4. (Mount the LED 3/t6-

inch above the board so there is 
room to solder it.) Note that Rll
S2 is also mounted facing up 
from the foil side. You don't have 
to connect Sl, S3, and the probe 
at this time. Take a minute to in
spect your work; if everything 
looks alright, the project is ready 
for initial testing. 

Observing proper polarity. con
nect 5 volts DC to the board. With 
Rll-S2 in the "off" position, 
LED 1 should be off. Shorting the 
Sl inputs with a clip lead will 
turn on the LED. If there is no 

light, check the LED's polarity 
and the mounting of Ql-Q4. Pin 
8 of ICl should show 4.5 VDC, 
Ql's collector should be low (100 
mV or less), and Q2's collector 
should be high (roughly 5 volts). 
Now check the output pulse by 
putting S2 in the "on" position. 
The LED will flash at about 5Hz, 
and advancing potentiometer 
Rll will increase the flash rate to 
the point where the LED will ap
pear to be continuously lit. If 
there is no flashing, check the 
output of ICl pin 3 for a positive 
pulse (or a continuous high of 
about 3.3 volts if the Sl inputs 
are shorted). 

Final assembly 
The prototype is installed in a 

case that fits well in one's hand. 
However, any enclosure measur
ing 2 x 4 inches or larger will do. 
Also, because the case is a hand
held size, the probe is mounted 
directly to it. If you use a larger 
case, you may want to mount the 
probe off-board. 

The probe is made from a 2-
inch screw that is ground to a 
point after first fitting on an ap
propriate nut; removing the nut 
will then deburr the screw after 
the tip is ground down. With one 
wash er fitted over the screw, it is 
passed through a hole in the case 
and the nut then secures it in 
place (don't tighten it right now). 
By the way, be careful when drill
ing the holes in the case; once a 

PARTS LIST 

All resistors are %-watt, 5% 
R1, R2-27,000 ohms 
R3, R4-10,000 ohms 
R5, R6-1000 ohms 
R7-R9-470 ohms 
R1D-180 ohms 
R11-10,Q,OO-ohm linear potentiome~ 

ter with switch 
Capacitors 
C1, C3, C4-0.1 J.LF, ceramic disc 
C2-4.7 J.LF, 16 volts, electrolytic 
Semiconductors 
IC1-LM555 timer 
Q1-Q4-2N4400 NPN switching 

transistor 
01-1 N4735 6.2-volt Zener diode, or 

equivalent 
LED1-any color light-emitting diode 
Other components 
S1-momentary pushbutton switch 
S2-SPST switch (part of R11 in 

prototype) 
83--SPDT toggle switch 
Miscellaneous: project case (Radio 

Shack #270-220 or equivalent), 
knob for R11, 2-inch screw with 
washer and nut for probe assembly, 
red and black insulated alligator 
clips, rubber grommet, heat7shrink 
tubing,wire, solder, etc. 

Note: The following items are 
available from Project-Mate, 
2727 West Manor Pl., Suite 207, 
Seattle, WA 98199 (206) 
283-4700: A kit containing a PC 
board and all parts including 
probe hardware, grommet, heat
shrink tubing, alligator-clip as
semblies, and front-panel art
work (does not include S1, S3, 
project case, and knob) is $24.50 
plus $2.50 shipping and han
dling. A PC board only is $6.00 
plus $2.50 shipping and han
dling. WA residents must add 8% 
sales tax. 

f4-----2 1NCHES----~ 

HERE'S THE FOIL PATTERN for the Pulse 
-Mate's single-sided PC board. 

hole is made, it's there to stay. 
The leads of R6 should be insu
lated with heat-shrink tubing, 



FIG. 3-PARTS-PLACEMENT DIAGRAM. Note that LED1 and R11-S2 mount on the foil side 
of the board. 

FIG. 4-IT'S A TIGHT FIT, but you end up with a neat liHie handheld instrument. Notice 
how LED1 is mounted on the foil side of the board and protrudes through the front panel. 

FIG. 5-THIS TEST CIRCUIT uses a 
74LS74 positive-edge-triggered flip-flop. 
Triggering the clock input by hand causes 
the LED's to change state in an erratic 
manner. Triggering it with the Pulse-Mate 
causes the LED's to switch back and forth 
predictably. 

except for the ends; one end is 
secured between the head of the 
probe screw and the washer, and 
the nut can then be tightened. 
The other end of R6 is soldered 
directly to the common terminal 
of S3. Leaving the sharpened tip 
of the probe screw exposed, cover 
the length of it with heat-shrink 
tubing. 

Connect S3 and S 1 to the 
board; the lead length depends 
on the case you use. The power 
leads on the prototype are ar
bitrarily 24 inches long. They are 
soldered to the board then 
passed through a grommet in the 
case. Attach the alligator clips to 
the power leads; use red and 
black insulators for positive and 
negative, respectively. The circuit 

board is secured to the front pan
el of the case by the mounting 
hardware of potentiometer Rll 
and the wiring to S3. You can also 
use separate mounting hardware 
if you like. 

You may want to make a name
plate as a finishing touch for the 
project, although it's best to 
make sure the circuit is working 
properly before labeling. At any 
rate, the one on the prototype 
was made using an aluminum 
nameplate kit sold by Kepro Cir
cuit Systems, Inc. (630 Ax
ministerDr., Fenton, M063026). 
With it, a full-sized positive is 
made by transferring black 
press-an type and other designs 
to a clear piece of acetate. A blue 
panel (cut to 1/2" over-size) is 
contact exposed-like a pho
tosensitized PC board-and de
veloped. The unexposed portions 
under the transfer patterns are 
washed away leaving a blue panel 
with white lettering. Of course la
beling can also be done in a vari
ety of other ways including 
engraving, rub-on decals, adhe
sive labels, etc. 

Application 
The device can be tested using 

a spare LED. For a positive-pulse 
test, connect the cathode of an 
LED to ground and connect the 
probe to its anode. Pressing Sl 
will light the diode. For a nega
tive-pulse test, connect the LED's 
anode to 5 volts and its cathode 
to the probe and press Sl to light. 
(Note that the LED will not light 
to full brightness in this part of 
the test because R6 limits the 
probe current to 5 rnA.) 

If you want to further test the 
device, build the simple circuit 
shown in Fig. 5 using a 74LS74 
positive-edge-triggered flip-flop. 
When power is applied, one of the 
LED's will light. Stroking the 
clock input with + 5 volts in se
ries with a lK resistor should 
cause the LED's to change state. 
(They will, but in an erratic way 
because it's virtually impossible 
to generate a clean clock pulse by 
hand. Now connect the Pulse
Mate's probe (positive mode) di
rectly to the circuit and the LED's 
will switch back and forth predic
tably. You now have a useful piece 
of test equipme nt for trou - s: 
bleshooting, project building, ~ 
digital experimenting, and what- <O 

ever else you can think of. R-E <O 
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