
L OCATING a bad transistor on a cir
cuit board crowded with compo

nents all soldered in place can be a vex
ing problem. With an in-circuit transi stor 
tester, however, you can determine the 
component's general quality and also 
avoid damaging components and/or the 
foil pattern due to excessive soldering
iron heat. 

The simple, low-cost (under $10) test
er described here will indicate when a 
suspect transistor is good or bad and, as 
a bonus, tell you the component's type 
(pnp or npn) . Indication is through a pair 
of flashing LEDs. One LED flashes if the 
device is a good pnp transistor, while the 
other LED flashes if the device is a good 
npn type. If it is not good, either both 
LEDs will flash or neither will flash, de
pending on the type of transistor failure. 

PAR1'SLIST 
B 1-9-voh ba!tery with holder 
Cl - 1-µF , 16-volt electrolytic 
DI through 04--1 N4148 or similar 
IC 1~555 time~ · 
IC2-4027 dual Hip-flop 
LED I, LED2~Light emitting diode 
Rl - 10,000-ohms, !>2-wau. 10% resistor 
R2-50,000-ohrris, ~-wall, 10% resistor 
RJ-270-ohms , ~-watt, 10% resistor 

Circuit Operation. The circuit , 
shown in Fig. 1, is based on a 555 (/C1) 
timer operating as a 12-Hz multivibrator. 
The output at pin 3 drives one flip-flop of 
IC2. This flip-flop divides the input fre
quency by two, but more important, de
livers complementary voltage outputs at 
pins 15 (Q) and 14 (not-Q). 

These complementary outputs are 
connected to indicators LE01 and LE02 
via current-limiting resistor R3. The 
LED's are arranged so that when the po
larity across the circuit is one way , only 
one LED will glow, and when the polarity 
reverses, the other LED glows. Thus, 
with no transistor being tested , the 
LED's flash alternately. 

The IC2 complementary outputs are 
also connected to resistor network R4 
and RS, with the junction of these two re

R4-220 ohms. \-2-watt , 10% resistor 
R5-3301oh.ms, ~-watt , IO% resistor 
SI - Normally open spst pushbutton switch 
Misc.-Suitable enclosure , mounting hard

ware, et al. 
Note: : The following is available from J .H. 

Gilder, 2022-79 St. , Brooklyn , NY 11214: 
kit of parts (no battery or case), for $ JO in
cl11ding postage. NY residents please add 
8% sales tax. 
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sistors connected to the base of the 
transistor under test. 

With a good transistor connected to 
the B, C and E terminations, when the 
correct voltage is applied to the three 
connectors , the transistor will turn on. 
This produces a short circuit across the 
LED pair. For example , when a pnp tran
sistor is under test, during the interval 
when the Q output is low and the not-Q 
output is high , the pnp device will turn 
on. In this mode, LE01 is shorted, LE02 
is reverse biased and, for that half cycle, 
neither LED will glow. On the next half 
cycle , the conditions of Q and not-Q are 
reversed with Q high and not-Q low. Un
der these conditions, LE01 is off be
cause it is reverse biased, and since the 
pnp transistor is cut off, it does not pre
vent LE02 from glowing . Thus, when 
testing a good pnp device, LE02 will 
flash , and when testing a good npn type, 
LE01 will flash. 

If the transistor under test is open, 
both LEDs will flash . If the transistor has 
an internal collector-to-emitter short, 
neither LED will flash . 

To compensate for low-valued resis
tors that may be present in the circuit be
ing tested , R4 was selected to supply a 
large amount of base current to the tran
sistor under test. This makes it possible 
to overcome in-circuit resistances 
across the collector-base or base-emit
ter junctions of as little as 40 ohms. 

Diodes 01 through 04 become impor
tant if the transistor being tested has an 
internal short between its collector-base 
or base-emitter junctions. In such a 
case, half of the transistor acts like a di
ode and would normally conduct and in
dicate a good transistor. To overcome 
the possibility of this type of problem's 
occurring, diodes 01 through 04 are 
added in series with the collector. 
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Fig. 1. As shown, above, circuit i s based on 555 
time"' ope'l'ating as a 12-Hz multivibrator. 

54 

http:R5-3301oh.ms


cycles (June 1979). While the formula given 
by Tl is a misprint and clearly incorrect, Sig
netics' R/(R• + 2R ) formula is actually cor

8 

rect. Unfortunately, a misprint in Mr. Wal
mann's article quotes Signetics incorrectly to 
further confuse the issue. The point is that 
duty cycle can be defined by either R/(R. + 
2R ) or 1 - R/(R• + 2R ), which is equal to 
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(R. + R )/ (R. + 2R ) , so that both Signetics 
0 0 

and Mr. Walmann are correct , depending on 

whether you define duty cycle as the high or 
low state.-Barty Bodhaine, Boulder, CO. 

555 DUTY CYCLES 
I feel that Brian Walmann was slightly over ON UNSUNG INVENTORS 

enthusiastic in his criticism of 555 timer duty Your Editorial on individual achievements 

Guess who buil *s 

this great $19.9 

Logic Probe. 

You. With this easy-to-build Logic 

Probe Kit from CSC and just a 
few hours of easy assembly 

thanks to our very descriptive step-by-step 
manual-you have a full performance logic 
probe. With it, the logic level in a digital circuit 
translates into light from the Hi or Lo LED ; 
pulses as narrow as 300 nanoseconds are 
stretched into blinks of the Pulse LED, triggered 
from either leading edge. You'll be able to probe 
deeper into logic with the LPK-1, one of the 
smarter tools from CSC. 

Complete, 
easy- to- fol low 
instructions 
help make this a 
one- night project. 
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in electronics in the July 1979 issue was tre
mendously uplifting to me. When we can say 
that a device is the product of the genius of a 
certain man working today, either alone or 
with resources granted to him by a modern 
corporation, we are making a very valuable 
statement about the true nature of Mankind. It 
is right to honor these real men.-Zack T. 
Hinckley, Rockledge, FL. 

Thank you for your round of applause in 
your "Unsung Electronics Inventors" Editori
al. However, I would like to set the record 

straight in that I have never been with Nation
al Semiconductor. Upon leaving Fairchild , I 
helped to found Intel Corporation, where I 
have been ever since and presently hold the 
position of Vice Chairman. 

In response to your request to learn of new 
developers who are unrecognized, I submit 
the name of Ted Hoff, who invented the first 
microcomputer. We feel this invention has 
been a major contribution to the state of the 
art and would like to see Dr. Hoff receive 
some of the recognition he deserves.-Rob
ert N. Noyce, Intel Corp., Santa Clara, CA. 

Your Editorial on unsung inventors noted 
the wrong company affiliation for the inventor 
of the 555 timer, Hans Camenzind. Signetics 
Corp. contracted him for this work, not Na
tional Semiconductor.-Robert Frostholm, 
Signetics Corp., Sunnyvale, CA. 

With reference to your July 1979 Editorial 
and the Bearcat scanner ads in the same is
sue, I think it is just great to be able to punch 
some buttons and have a radio receiver 
come up on frequency. Thanks to another un
sung electronics inventor, James Murray 
(Radio Division , Naval Research Laboratory, 
Washington, DC) , this is all possible. Mr. 
Murray invented the pushbutton frequency 
synthesizer in the early 1950s, and Hewlett
Packard developed it to make its Model 5100 
synthesizer.-L. C. Harlow, San Diego, CA. 

Out of Tune 

"Controlling DC Power With Pulse-Width 

Modulation" (June 1979). In Fig . 2, a connec
tion between pins 2 and 6 of IC1 was omitted. 

" Poor Man's Servant" (July 1979). While it 
appears in the schematic diagram, C2 is not 
mentioned in the Parts List. Also, the project 
will draw as much as 500 mA (with the speci
fied relay) when it is triggered , rather than the 
stated 100 mA. Therefore , a good choice of 
power supply would be one rated at 5 volts 
and 1 ampere. Finally, take note that some 
suppliers are using the term " sound trigger" 
to describe the VOX m9dule. 

" Build In-Circuit Transistor Tester for $1 O" 
(July 1979). A jumper between pin 12 of IC2 
and the ground pad next to pin 9 was omitted 
from Fig. 2. 
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Fig. 2. Component p lacement guide (abov e) 
and actual-size foi l pattern (al right). 

When 01 and 02 or 03 and 0 4 are 
conducting , they create a voltage drop 
of about 1.2 volts across the operating 
pair. This voltage adds to the drop 
across the transistor being tested , and if 
the transistor is good , the drop across it 
will be about 0.1-volt, and the total drop 
across the LED's will be 1.3 volt for the 
half cycle that the transistor is turned on . 
This is not enough voltage to turn on the 
appropriate LED. If, on the other hand , 
the transistor has a base-emitter or 
base-collector short , the 1.2 volts of di
ode drop is added to another 0.6-volt 

drop to produce a total drop of 1 .8 
vo lts- enough to turn .on the LED. 
Therefore, internal shorts wi ll cause 
both LED's to fl ash alternately. 

Construction. The ci rcuit is not criti 
cal with regard to parts placement and 
can be built up on a small piece of per
forated board or the pc board whose fo il 
pattern is shown in Fig. 2. Sockets for 
the ICs are optional, and be sure to ob
serve the polarity of 0 1 through 0 4 and 
C1 . The three leads to be connected to 
the transistor under test can be terminal-

ed at a transistor socket, or used as 
three color-coded leads terminated with 
small all igator clips or some form of nee
dle tip to make in-circuit transistor pad 
connections. 

The completed pc board can be 
mounted within a small enclosure that 
will also support the battery (and holder) 
and on/ off switch S1 . The two LEDs can 
be mounted on the cover using rubber 
grommets . To check the tester, depress 
S1 and note that the two LEDs alternate
ly flash. If they flash together, one of 
them is improperly connected. O 

LOW-COST ADDITION 


FOR MUSIC BOX PERIPHERAL 

By Robert Briggs 

Produces randomly .generated music without a computer 

I F YOU HAVE built or are planning to simply interconnect \he leads in a diffe r that + 5-volts is connected to pin 4 of 
build the " Computer Music Box Peri ent way. both flip-flops and the ground circuit to 

pheral " (POPULAR ELECTRONICS, April In the original Music Box, make sure both pins 11 . O 
1978) , here is a low-cost (under $2) ad
dition that allows it to be used without a 
computer. The combination permits ex
perimentation with electronic music at 
low cost. 

The complete circuit is shown in the 
schematic diagram. The osci llator is 
essentially the same as that shown on 
page 84 df the same April 1978 issue in 
the " Experimenter's Corner." Output 
leads are randomly connected to the in
put leads of the Music Box. 

The audio output is a variety of notes, 
chords and strange sequences. Some 
sound like a harpischord, while others 
sound like an instrument playing in an 
echo chamber. To change the effects, 
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Schem.citic diagram 
al Tight shows how 

s·imple oscillator 
circuit. ·is connected 
to a 4020 integrated 

cfrcuit whose output 
·is fed lo the Music 

Box Peripheral. 
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