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Here’s that piece of dream

test equipment that can tell
you if a digital logic IC
is good or bad—section
by section

Digital IC Tester

HAVE YOU EVER WISHED YOU HAD A
fast, easy way to test the surplus digital
IC’s in your spare parts collection?
Have you wanted to check an IC in-cir-
cuit, under actual operating conditions?
Wouldn’t it be great to be able to moni-
tor the logic states at several points on a
digital circuit board . . . even supply
power to the board from an external
source?

The DIGI-DYNA-CHECK is a
truly dynamic digital integrated circuit
checker that can be used to test digital
ICs under actual operating conditions;
it can be made to perform just as
though it were functioning in an actual
circuit. Tests can be performed both in-
and out-of-circuit. A 5-volt regulated
Supply, capable of delivering up to 1
amp, js available within the DIGI-
DYNA-CHECK to “firc up” fifteen or
More [C’s on a circuit board via an
dapter cable with its miniature IC con-

necting clip.

An internal “bounceless” pushbut-
ton, mounted on the front panel, can be
used to advance counters, dividers, shift
registers, etc., one step at a time. If de-
sired, such IC’s can be put through their
paces automatically at a rate suitable
for observing with an oscilloscope. This
automatic mode of operation is avail-
able via an internal 50-kHz conditioned
clock with complementary outputs.

Connections to ‘the outside
world”, ie., to equipment external to the
DIGI-DYNA-CHECK, such as a scope,
other voltage sources, oscillators, etc.,
are easily made via eight 5-way binding

posts mounted on the front panel. Any
internal or externally available function
can be patched to. any pin or com-
bination of pins on the integrated cir-
cuit under test by means of the matrix

programmer in the DIGI-DYNA-
CHECK.”

by JACK CAZES

The heart of the checker is a 20-sli-
der by 10-position matrix switch that is
used to program the internal and/or ex-
ternal functions and logic levels for the
IC under test. Another article will de-
scribe, in great detail, the programming
and test procedures employed for a va-
riety of digital integrated circuit types.

A schematic of the matrix switch
used in the DIGI-DYNA-CHECK is in Fig.
L. It shows the connections between the
various functions and the pins of the IC
being tested. Basically, it consists of
twenty 10-position slide switches
mounted together in a single frame,

with corresponding positions on all
switches wired together. Thus, when
two or more sliders are in the same posi-
fion, they are connected internally. Ad-
ditionally, each slider has a “home” or
neutral position (no connection to any
other slider).

The first sixteen sliders are con-
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SLIDER

nected to the correspondingly num-

bered pins of a 16-pin DIP (see Fig. 2)
IC test socket and to sixteen lamp-

driver assemblies used to monitor logic
levels present at all sixteen IC pins 5}1_—
multaneously. The remaining four si-
ders, marked W, X, Y, and Z in Fig. 1,
are wired to four similarly marked 5-

inding posts. Six of the matrix po-
;‘;?3;:? areg 1Z:ormccted internally to
ground (logical 0), +35 voltf (lo’g’lcal 1),
the two complementary “step” func-
tions, and the two complementary
“clock” functions. The remaining four
matrix positions are brought out to 5(-1
way binding posts marked A, B, C, ang
D. This provides a 4 X 4 matrix (ABC
by WXYZ) that can be used for making
a variety of spccial test connections,
both internal and external to the DIGI-
- K. )
Dm%rgigﬁgower supplies are built into
the checker. A regulated, highly ﬁltcred
5-volt supply capable qf delivering up
to 1 amp, continuously, 18 usalad tcl) power
the internal step and clock circuits (F 1gi
4), and to supply Vee and llogu:_ 1 leve
voltage to the integrated circuit under
test. The regulated supply can also be
used to provide power to 2 board cor;
taining many IC’s for in-circuit tests.
filtered, but unregulated 5-volt supply
provides power 0 the lamps and their

=

PARTS LIST
All resistors %-watt 10% unless noted
R1—150 ohms
R2—220 ohms
R3, R4—100 ohms

_100 ohms, Trimpot
]1:?5 ;7, R8, R9, R10, R12, R14—100 ohms, %

Rr\ftltﬁ 3, R15 thru H30—22_,000 ohms, ¥ watt

C1—6000 pF, 15V, electrolytic

G2, ©3—0.01 pF, 100V -

C4—1000 pF, 15V, electrolytic

D1, D2, D3—1N914 or 1N4148

D4, D5—1N4001 or similar (1A, 50V) x,

Rectifier Bridge—full wave, 1A, 100V PI

1C1—SN-7400 (quad 2-input NAND gat_es) -

BP1 thru BP16—5-way bindipq posts, insulate

LM1 thru LM7—4V, 50mA miniature lamp as-
sembly

Q1—TIP-3055

Q2 thru Q36—2N51 29 ok
Matrix Switch (S1 thru SQO)-—ZO—pole 10-posi

i -42A, Cherry Electric Co., 1650
t(i)cl’g Igz?a?ﬁgl:ioﬂoad, Highland Park, Ill. 60035)
g21—spst miniature toggle
529—spdt miniature toggle
Miscellaneous parts:
16-pin DIP test sockets (2)
16-pin DIP testt p1|upg
-pin DIP test cli
12-?;2dDribbon cable (2. feet)

PC board -
Perf board with 0.1-inch hole spacing

Heat sink for TIP-3055 transistor
Case

FIG. 1 (top)—MATRIX SWITCH Iayoutitl Se:
cover photo for 14- and 16-pin DIP seu‘r;:_let.’
FIG. 3—POWER SUPPLY for 5 volts recci; et
to step and clock circuits and the IC un e{ s :
FIG. 7-b (right)—PARTS LAYOUT for h? a];:
driver board. The C-B-E termmals at "as.-qs
for @35 and Q36. Transllsgor pairs e
through Q33—Q34 are positioned from &

right.
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pPOSITIONS
‘ 0. NEUTRAL
| 1. GND. (LOGICAL “0")
. 1. GND. (LOGICAL "07})
2. 46V (LOGICAL"1")
3. STEP
e R = ]
4. GSTEP
L STER. — 0
5 INT. CLOCK
| ™ [ 6 InT.CLOCK
7
i \ 8. INPUTS/
=5 9 OUTPUTS
11112113 14| 15]18| W] X | Y| Z

13

120 VAC
60 Hz

521

il

TO PRIMARY
OF T2
(FIG. 5)

QUTPUTS

HEEEER

SLIDERS

TIP-3055
Qi

= + BV
(REGULATED)

RECT. BR.
D3

2N5129
Cc

)

E

TIP-3055

B ——]
¢ ——1
E

COLLECTOR 15 ALSO CONNECTED
TO MOUNTING TAB

c
:

Coa

R27 R28 R29 R30

'R26
R16 R16 R17 RI8 R19 R20 R21 R23 R24 R25

g 10 11 12 13 14 15 16

NNECTED TO THE

THESE DRIVER INPUTS ARE CO

CORRESPONDING NUMBERED SLIDERS ON THE
MATRIX SWITCH.

CONNECT TO CORRESPONDING
NUMBERED SLIDERS ON
MATRIX SWITCH

5
DIP SOCKET
%eis 14 13 12 11 10 9

i

TO “STEP" ON
i1 MATRIX SW.

SN7400

NOTE: PIN 7 ON IC1 SHOULD BE
CONNECTED TO GROUND
PIN 14.ON IC1 SHOULD BE

CONNECTEDTO +5V
(REGULATED)

SNT400.

TO STEP ON
el MATRIX SW.
(REGULATED)

SUPPLY

— ™ TO “CLOCK"

ON MATRIX
SWITCH
R8
_ TO “CLOCK"
| ON MATRIX
R e Q4  SWITCH
2N5129
D4 o J_
b
IN4OOI 1000 uF e et
T2 15V I
6.3 L
120 VAC 12,6V CT
60 Hz
(SEE FIG. 3)
D5
IN4OOI

05 TO Q36: 2N5129'S
R156 TO R30: 22K

;
I

~MO’°

16 LAMP DRIVER INPUTS TO
CORRESPONDING NUMBERED
SLIDERS ON MATRIX SWITCH

“o—oro
-o.ooao
‘Q-QH
‘M’o
-o.oo’o

associated driver circuits. This is shown
in Fig, 5.

The stepping circuit is merely an
electronic contact bounce eliminator.
Solid metal switch contacts are inher-
ently noisy and must be conditioned
when used with high-speed solid-state
circuits. An s.p.d.t. momentary pushbut-
ton switch (S22 in Fig. 6) is connected
to a basic NAND gate memory circuit. In
the position shown, the output of ICl-a
is at logical 0 level, while that of IC1-b
is a logical 1. Noisy, multiple contacts
with C, as the switch moves toward B,
has no effect on the outputs; the gates
cannot change state until gate 1-a input
is at 0 level. This occurs only at the time
when the switch first contacts B. The
output of ICl-a then swithces over to 1
and output of ICI-b switches over to 0.
Once these levels have been established
in the manner described, they are not
affected by further “make” and “break”
movements of the switch (contact

~~bounce) at B-Complementary outputs
are available from this circuit. The STEP
output is initially at logical 0. and pro-
duces a fast rise transition to logical 1
and then rapidly back to 0 when the
pushbutton is depressed and released.
The converse is true for the STEP (called
NOT STEP) output. Both of these com-
plementary functions are useful for test-
ing digital IC’s;

The clock circuit shown in Fig. 4 is
an astable multivibrator made up of the
two remaining NAND gates of IC1 (an
SN-7400). The values of the gate input-
sinking resistors (R8, R9, and R10) were
chosen to maintain the gate input levels
near the logic threshold. In this way, as
C2 and C3 charge and discharge, the
gate input levels oscillate above and be-
low the threshold level. This results in
the gate outputs oscillating in a com-
plementary manner. The frequency of
oscillation is determined primarily by
the values of C2 and C3 according to
the equation

i
2(R8 + R9) - C

where C = C2 = C3 and R9 = RI0.
The component values shown in Fig, 4
result in a frequency of approximately
50 kHz. Some fine adjustment can be
made by varying R8. A pair of transistor
amplifiers (Q3 and Q4) is used at the
complementary outputs to provide
more than adequate power to drive sey-

Frequency =

FIG. 2 (top leit)—IC SOCKET TERMINALS are
wired to matrix switches on instrument panel.
FIG. 4 (second from top)—INTERNAL CLOCK is
a free-running multivibrator. FIG. 5 (third from
top)—LAMP DRIVERS are Darlington pairs to
reduce loading on IC under test, FIG, 6 (top
right)—STEP SWITCH with elecironics added
to eliminate effects of contact bounce. FIG. 7-a
(left)=FOIL PATTERN for lamp driver. Enlarge
so foil is 7% inches across at widest point.
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eral IC loads simultaneously. This is es-
pecially important where in-circuit test-
ing is to be performed on a board that
contains a multiplicity of I1C’s.

Sixteen lamp readouts contin-
uously monitor the logic condition si-
multaneously at all pins of an IC under
test. A voltage level above approxi-
mately 1.4 volts will cause a lamp to
turn on, indicating a logical 1 level.
Darlington-pair transistor amplifiers are
employed as lamp drivers SO that the IC
under test cannot be overloaded by the
lamp monitors. The selection of 1.4
volts as the threshold level permits the
lamps to indicate properly logic levels
for most RTL, DTL, TTL, and Mos digital
integrated circuits. However, see the
second article in this series for special
precautions involving RTL IC tests. The
lamp-driver circuits are shown in Fig. 5.

Mechanical construction
The author’s prototype of the DIGI-
DYNA.CHECK was assembled in the
home-made sloping-front aluminum
case shown in Fig. 8. Although case de-
sign and front-panel layout are not es-
sential to the proper functioning of the
tester, the arrangement shown offers
convenience in use. Alternatively, a
commercially available box of any de-
sign can be used, provided it is large
enough to house all of the components.
<~  Drill and punch the front panel to
accept those components that will be
mounted directly to it. These include
the DIP test socket, the matrix switch,
the readout lamps, pilot lamp and
power switch, step button, and the 5-
way binding posts. Rectangular open-
ings can be cut out either with a nib-
bling tool or with a Bernz cutter. Several
holes will also have to be drilled in the
rear apron of the case (o accommodate
{he line cord with its strain relief bushing,
the two power transformers, and two
pairs of L-brackets for the two circuit
boards containing the lamp drivers, the 5-
voltsupplies, and the STEP and CLOCK cir-
cuits. The case can now be painted and
lettering applied. Dry-transfer letters are
particularly well suited for this job. It
makes the checker more convenient to
use if two different colors are used to
number the test socket, lamp readouts,
and matrix. sliders to differentiate be-
tween the leads of 14-pin and 16-pin DIP
integrated circuits as shown in the cover

photo.

All components except the two circuit
boards can now be mounted in the case.

Wiring the tester
The two circuit boards should be
prepared and wired first. Then put them
aside until all other wiring has been
. completed. Either copper-clad PC
boards or perforated board construction
can be used, as wiring layout is not criti-
cial. The foil pattern in Fig. 7-a corre-
“sponds to the schematic for the lamp
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drivers. Since there are sixteen identical
driver circuits involved, the handwiring
approach would be tedious here. This
foil pattern also includes the unregu-
lated 5-volt supply of Fig. 5. The ac in-
put to this board is from the secondary
of T2, mounted at one end of the rear
apron next to T1. Do not connect the
power to this board uniil it is ready to
be mounted to the case. Connect one
end of a 16-lead cable to the sixteen in-
puts of the driver circuits on this board.
Number the leads at the other end of

ASSEMBLED
CASE
SHOWING ERONT INPUT/QUTPUT
PANEL LAYOUT LACIS

o
Tl AN
b
el
5
TEST & =
SOCKET POWER T
MATRIX e
ON/OFF
SWITCH
PILOT
STEP
READOUT o5hoFr  BUTTON
LAMPS

ALL HOLES
ALL HOLES DRILLED DRILLED TO
TO ACCEPT NO. 6 CLEAR NO. 6
SHEET-METAL SCREWS. SHEET-METAL
SCREWS
PART B

NOTE THAT PART B
“FITS INSIDE PART A
NO. 6 SHEET-METAL SCREWS
FASTEN THEM TOGETHER
FIG. 3—SLOPING-FRONT INSTRUMENT CASE,
its dimensions, construction and how the two
parts are fitted and joined together.

CONNECT TO CORRESPONDING MAR KED
TERMINALS ON MATRIX SWITCH

Y e = 3
AT B G D WK Zr
BP0 BP10 _ BP12 _ BP-14  BP-16
BP-11 BP-13 BP-15

BP-1 BP-2 BP-3 BP-4 BP-5 BP-6 BP7 BP-8

eJololatelelel®

FIG. 9—BINDING POSTS are mounted across
the top of the case and connected to the matrix
circuitry as Indicated.

this cable. They will be connected later
to the matrix switch.

Next, prepare the board containing
the regulated 5-volt supply and the STEP
and CLOCK circuits. A perforated board
with 0.1 inch hole spacings was used in
the author’s model. This hole spacing
readily accommodates the pins on the
socket into which IC-1 will be inserted.
Follow the schematics in Figs. 2, 3, and
4, making certain that all + 5-volt
points are tied together, and all grounds
are tied together. Wire the line cord, pi-
lot lamp, power switch, and transformer
primaries as shown. Now plug IC-1into
its socket.

The 5-way binding posts (BP1 to
BP16) should now be wired according
to Fig, 9. The ground bus joining BP1
thru BP8 should be connected to matrix
switch position 1. The remaining eight
binding posts can then be connected to
their respective sliders (W thru Z) and
positions (A thru D) on the matrix
switch.

Connect one end of a 16-lead cable
to the sixteen contacts of the DIP test
socket, Number the leads at the other
end of the cable to correspond with the
socket contacts. This end will be wired
later to the matrix switch together with
the correspondingly numbered leads on
the cable that was previously connected
to the lamp driver board.

Wire the miniature lamps
(mounted on the front panel) to the SiX-
teen output pads on the driver board.
One lead from each lamp should be
connected to a common +5-volt tie
point on the board. This board can now
be mounted to the rear apron of the
case with two L-brackets. Connect the
secondary leads from T2 to the proper
locations on the board.

Connect the two 16-conductor ca-
bles (from the DIP test socket and from
the lamp driver board) to the matrix
switch. Be sure that all leads go to corre-
spondingly numbered sliders on the
matrix switch. Thus, the lead from pin
No. 1 on the test socket and the lead
from input No. 1 on the lamp driver
board should both be connected to
slider No. 1 on the matrix switch,
etc.

The perf-board can now be
mounted on the rear apron of the case,
just above ‘and parallel to the driver
board. Solder the secondary leads from
T1 to the perf—board. Now, connect the
+5-volt (regulated), ground, clock,
clock, step, and step outputs from the
perf-board to their respective position
terminals on the matrix board.

Finally, connect the ground termi-
nal from the lamp driver board to the
ground terminal on the matrix switch
(position 1).

Construct an adapter cable as
shown in Fig. 10. This will be used for
in-circuit testing of integrated circuits.

(continued on page 85)
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ming Glass Works, Electronic Research Laboratory.

I I n n as by GARY K. JOHNSON*

A description of the theory and design of active antennas
with technical details of the first commercial

development of an active antenna.

AT THE HIGH FREQUENCY ENGINEERING
Institute of the Technical University of
Mumch, West Germany, experiments to
integrate antennas with transistors have
led to the development of a new type of
transistorized receiving antenna. The
dlre_ctor of this Institute, Prof. Dr. H. H:
Men.ﬂ(e, prefers to describe the in-.
vention as an“Aective Antenna” Active
antennas have smaller dimensions and a
better signal-to-noise ratio than (con-
ventional) passive antennas of the same
:aﬁdt\fmth. ”.(l;his article should give you
etter under i i
e Work.standmg of how active
. The ‘basic concept of active-an-
enna design is to combine an active de-
Vice (transistor) with an electricall
short antenna. This concept gives Z
completely new dimension to the desi
of radiating structures and makes it fsrf
sible to create extremely small pan—
tennas, The sensitivity limit of a receiv-
'ng system depends on the noise
52?{duced in the first amplifying stage as
B as how_ the antenna system, in-
uding lead-in and transformation cir-

;;11:':11:.:1“'[;5 Wwritten with the cooperation of Prof. Dr. H
i r. H, Lindenmeier. Prof. Meinke is the Di.rec-‘

T'of the High F ineeri
i Univcgit requency Engineering Institute of the Tech-

5 of i
Siber i o Sdey Munich, West Germany, Dr. Linden-

ntific Assistant in the same Institute,

cuits, is maiched to the first amplifier
stage. With an active antenna the first
transistor in the receiving system is in-
tegrated with the antenna’s elements. In
this way a natural match -between the
first amplifying stage and the antenna
can be obtained without disturbing the
passive transmission parts.

Noise matching
The sensitivity of a receiving sys-
tem is ultimately limited by its noise
temperature (signal-to-noise ratio). An-
temllg gain, a figure of merit, is not a
decisive factor in a receiving system be-
cause, with low noise level, amplifica-
tion can easily be done in the receiver
without any natural limitations. The
most crucial point in a receiving system
is the input stage (first amplifier stage)
where the desired signal is at its lowest
level. The antenna system must be able
to deliver a signal level that is greater
than the noise level of the receiver’s in-
put stage as well as its own internal
noise. Therefore, signal-to-noise ratio is
the main factor limiting the reception of
weak signals and consequently the most
important factor to be considered with
an antenna system.
_ The signal-to-noise ratio of a re-
ceiving system is primarily determined
by three main noise sources: '

1. Antenna noise: The passive an-
tenna receives noise out of the sur-
rounding space. This external atmo-
spheric noise can be expressed as a
noise temperature Ta.

2. Inter-network noise: This is the
network between the passive antenna
and the input terminals of the first am-

plifying stage. This network has two ef-
fects:

a. The signal is decreased by at-
tenuaqon since resistance in
transmission lines and matching
networks is unavoidable,

b.‘ This resistance in transmis-
sion lines and the matching cir-

cul_ts 1s an additional source of
noise.

3. Amplifier or transistor noise:
The first amplifier stage creates an inter-
nally generated noise. Transistor noise
can be expressed as a noise temperature
Tr.

The total system noise temperature
would be simple to define if the only
noise sources were in the receiver. Since
there are three main sources of noise in
a receiving system, the total noise is de-
scribed by a total system noise tempera-
ture (Ts) in relation to the exit terminal

of the passive antenna.

To reduce noise and increase the
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EASY T0

ASSEMBLE
A SGHOBER
ORGAN!

CONSOLETTE Il
ORGAN
*$1040

*Inciudes easy to assemble
walnut console kit. Amplitier,
speaker system, optional

accessories extra.

You couldn't touch an organ like this in a store
for less than $1800—and there never has been
an organ of the Consolette Il's graceful small
size with 22 such pipelike, versatile voices, five-
octave big-organ keyboards, and 17 pedals! [t
sings and schmaltzes for standards, pops, old-
time favorites, speaks with authority for hymns
and the lighter classics, all with a range of vari-
ety and satisfying authenticity you've never found
before in an instrument under church or theatre
size. If you've dreamed of an organ of your own,
to make your own beautiful music, even if your
home or budget is limited, you'll get more joy
from a Schober Consolette Il than any other
“home size” organ—kit or no kit.

You can learn to play it. And you can build it
from. Schober Kits, world famous for ease of as-
sembly without the slightest knowledge of elec-
tronics or music, for design and parts quality
from the ground up, and —above all — for the
highest praise from musicians everywhere.

Send right now for the full-color Schober catalog,
containing specifications of all five Schober Or-
gan models, beginning at $499.50. No charge, no
obligation. If you like music, you owe yourself a
Schober Organ!

o e e e e e o e e e e

I The yﬁaﬁ% Organ Corp., Dept.

| 43 West 61st Street, New York, N.Y. 10023

e o

RE-102

= [J Please send me Schober Organ Catalog.
|

[J Enclosed please find $1.00 for 12-inch L.P.
record of Schober Organ music,
I

INAMF

Il ADDRESS

| crTy. STATE ZIP

new lit

All booklets, catalogs, charts,
data sheets and other litera-
ture listed here with a Reader
Service number are free for
the asking. Turn to the Reader
Service card on page 111 and
circle the numbers of the
items you want. Then mail the
postage-paid card.

SCIENCE, OPTICS & ELECTRONICS CATA-
LOG, No. 722, lists 4,000 unusual bargains for
hobbyists, experimenters, science and crafts
enthusiasts, students, gardeners and workshop
buffs, Everything from air pollution testing
equipment to zoom binoculars, illustrated with
charts and diagrams, including tools, games,
puzzles, rockets, microscopes, telescopes, pho-
tographic attachments, black-light equipment,
lighting products, and kits for youngsters to use
for science-fair projects.—Edmund Scientific
Co., 380 Edscrop Bldg., Barrington, N.J. 08007,
Circle 45 on reader service card

OSCILLOSCOPES CATALOG, No. 5 7/71, a
14-page test equipment booklet presenis the
line of oscilloscopes and a curve tracer. These
scopes, with built-in TV field and line triggering,
find special application in TV service. Single-
trace, dual-trace, and dual-beam scopes are
shown. Fully illustrated. List of Field Engineering
offices where technical assistance may be ob-
tained.—Tektronix, Inc., P.O. Box 500, Beaver-
ton, Ore. 97005.

Circle 46 on reader service card

TECHNIQUES FOR REPAIRING ELECTRONIC
ASSEMBLIES, Bulletin No. 700-005. Most re-
cent booklet in the series concerns “'Notations
on Solder Joint Removal, Conformal Coating
Removal, Component Lead Forming"”. High-
lighted are applications and illustrated proce-
dures for the removal of specific types of solder
joints and conformal coatings. This 24-page
booklet is fully illustrated with photos and dia-
grams. Request on company letterhead.—Pace
Inc., 9329 Fraser St., Silver Spring, Md. 20910.

Circle 47 on reader service card

REPLACEMENT COMPONENTS CATALOG,
No, 100, 1972. This fully illustrated 68-page
catalog of replacement components for radio
and TV includes resistors, fusing devices, circuit
breakers, sockets, convergence controls, ser-
vice accessories, electronic chemicals, audio
cables, adapters for hi-fi and cassette tape
recorders, battery holders and prototype Kit
components. Available free to qualified distribu-
tors, service technicians and experimenters.—
Workman Electronic Products, Inc., Box 3828,
Sarasota, Fla. 33578.

Circle 48 on reader service card

Write direct to the manufacturers for informa-
tion on item listed below:

B e e e

Circle 65 on reader service card
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REPLACEMENT PARTS CATALOG, four pages

ENGINEERS TOOL KIT KE6

A complete service kit — for Se-
curity Installers, Data Terminal Re-
pair, Business Machines, and Coin
Operated Equipment Service — 10
different kits to choose from —
10 pc to 160 pcs kit — Custom Kits
available to your specs from our
inventory of 5,000 plus items —

TECHNI=-TOOL,; INC.
1218 ARCH BT., PHILA., PENNA.
E ziP CODE; 18107 ~(R18) LO 8-4487 [5]

Circle 66 on reader service card

on solid-state replacement and renewal parts for
color TV receivers including soLib-TuBes, car-
tridges and multipliers. Lists solid state soLib-
Tuee high voltage rectifiers, focus rectifiers and
damper diodes, silicon and selenium focus car-
tridges, diagrams showing dimensional draw-
ings and socket connections for soLip-Tuge solid
state replacements of vacuum tubes with maxi-
mum ratings for pulse rectifier service.—Elec-
tronic Devices, Inc. (EDI), 21 Gray Oaks Ave.,
Yonkers, N.Y. 10710.

ELECTRONICS CATALOG, 1971. 10,000 items
described in this 64-page general catalog. In-
cluded are batteries, capacitors, controls, resis-
tors, semiconductors, switches and timers plus
new security systems, cassette recorders and
cassette recording tapes. Available from autho-
rized distributors.—Mallory Distributor Products
Co., Div. P. R. Mallory & Co., 101 South Parker,
Indianapolis, Ind. 46201. R-E
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IC TESTER
(continued from page 36)

Testing

Plug the Digi-Dyna-Check into a
120-volt, 60-Hz supply and turn on the
power switch. Adjust R5 on the
perfboard to obtain exactly 5 volts at
the output of the regulated power sup-
ply. This should be measured with a
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FIG. 10—ADAPTER CABLE consists of 16-pin
plug and .clafnp and is used for in-circuit testing
of DIP-type integrated circuits.
VIVM, an FET input voltmeter, or
other similar high input-impedance de-
vice. With all matrix sliders in the neu-
tral position, only the pilot lamp should
be on. Move sliders 1 thru 20 to position
{ (ground). None of the lamps should
light. All IC test socket pins and binding
posts W thru Z should be shorted together
and at ground level. (Check with an
ohmmeter). Move all sliders to position
2 (+5V). All sixteen readouts should be
on. All DIP test socket pins and binding
posts W thru Z should be at +5-volts,
Move all sliders to position 3 (Step). All
socket pins should be at logical 0 to-
gether with binding posts W thru Z. De-
pressing the STEP button should cause
all lamps to turn on and bring all socket
pms and binding posts W thru Z to logi-
cal 1. Releasing the STEP button should
return everything to their initial states,
Move all sliders to position 4 (Step). Ev-
erything should behave as the inverse of
that described for position 3. Move all
sliders to position 5 (Clock). All lamps
should glow at half brilliance due to the
30% duty cycle of the square wave clock
output. A 50 kHz square wave should
be present at all DIP test socket pins
and at binding posts W thru Z. With all
sliders at position 6 (Clock) you should
see the inverse of that observed for po-
sition 5. Wave forms in positions 5 and
6 can be observed with a scope at bind-
ng posts W thru Z. Moving any of the

sliders to any of the four positions 7 thru
10 should connect their corresponding
circuits (o binding posts A thru D, re-
spectively.

If everything described here checks
out A-OK, you’re ready to use your
Digi-Dyna-Check to check IC’s. R-E

BUILD A SOLID-STATE LASER
Our June cover feature presents
complete construction details of a
_solid—state laser. It's both easy and
lnelxpensive to build. If you've been
waiting for a low-cost low-power
“'safe'’ laser to experiment with you
won't want to miss the June issue of
Radio-Electronics.
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You owe it to yourself

to try P.T.S. We are the fastest i

Erowing, oldest
and now the largest tuner servi i
world, Here is what you get. REREomRany, In: the

1. Fastest Service—8 hr.—in and out th
day. Overnight transit to one of our sixeplg?lrge
for parts, tuners or IF-modules, :

2, All tuners cleaned inside : i

aeallignedda?d air tested. i et
- On IF-modules all stages checked,

with high calibre test equipmenl’:.a“ s ot
4, ;'IJI;E a?:a;ﬂ!b\four customers are satisfied and
3 1oy A e othered with returning your units
. Lower Cost! Up to 3

Comde] p $5.50 less than other tuner
6. Friendly, helpful personalized service!

w

LIKE TO DO

PTS makes all tuner parts available to you.

Send one dollar (redeemahble) for ou
PLACEMENT GUIDE AND PAR%S BATA{UEUNER b

We offer you finer, faster

For faslest service, send faulty unit with tubes, shields and all broken parls to:

PTS eLecTRONICS, INC.

HOME OFFICE— P
SOUTHEAST— P
WEST COAST— P
EAST— P
P.
F.

SOUTHWEST—
MOUNTAIN—

0. Box 272—Bloomington, Ind, 47401

0. Box 6771—Jacksonville, Fla. 32205
0. Box 41354—Sacramento, Calif. 95841
0. Box 3189—Springfield, Mass. 01103
0. Box 7332—Longview, Tex. 75601

0. Box 4145—Denver, Colo, 80204

~ People InT_i-oi:_iible
Need Your

I youdon’tdoit,
It won’t get done

TV TUNER SERVICE

UHF, FM or IF-Subchassis. . .
... All Makes

o ge..

Fast § hr. Service!

1 YEAR GUARANTEE

FIRST TO OFFER 365.DAY GUARANTEE!
COLOR—BLACK & WHITE--TRANSISTOR TUNERS—
ALL MAKES
GUARANTEED COLOR ALIGNMENT —
NO ADDITIONAL CHARGE

IT YOURSELF?

@ 60 pages of top information e Blow-u of
tuners e Larggst exact tuner rep!acemenpt guigller
© Antenna Goil Replacement Guide e Multi-fit
Replacement Tuner Shaft Guide

e VHF-UHF-FM  $9.95
uv-comeo  $16.95
IF-MODULE $12.50

Major Parts charged at Net Price

CUSTOMIZED REPLACEMENTS AVAILABLE
FOR $12.95 UP (NEW OR REBUILT)

Tel. 812/824-9331
Tel. 904/389-9952
Tel. 916/482-6220
Tel. 413/734-2737
Tel. 214/753-4334
Tel. 303/244-2818

Circle 67 on reader service card
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