
S 
OONER or later if you are 

working with digital IC's 

you're going to have to check the 
states of the signals at the various 
pins. You can view the waveforms on 
a scope, check the voltages with a 
meter, or use a standard logic probe. 
W ith either of these procedures, 
however, you can only check one pin 
at a time. 

Now, with the Digiviewer II (costing 
less than $19), you can simultane
ously check all 14 or 16 pins of an 
in-circuit DIP package. The IC can be 
CMOS, TTL, DTL, RTL or other 
positive-supply digital logic. All you 
do is "glomp" the Digiviewer on the 
IC and LED readouts will indicate the 
state (0 or 1) at each pin. Masks can 
be inserted in the face of the Digi
viewer to show the internal arrange
ment of common IC's so that there is 
no need to refer to a data book. 

The Digiviewer also allows a solder
less, snap-on connection to IC pins 
for measurements, monitoring, or 
"force-feeding" functions such as a 
reset. The glomper clip has gold
plated contacts that cannot short be
tween pins, and a sliding clamp firmly 
locks the Digiviewer to the IC being 
tested. 

The fixture locates the positive 
power supply automatically and the 
ground point is obtained either by 
plugging the Digiviewer's ground 
lead into the proper test pin or by 
using a ground extender to the sys
tem ground. The top half of the Digi
viewer can be used alone as a per
manent 16-place state monitor to be 
built into any circuit. 

The logic decision point of the Digi
viewer is 1.3 vol ts. Input signals 
above this level cause the associated 
LED's to light. Signals below 1.3 Vin
dicate a logic 0, a ground, no connec
tion, or an unterminated tri-state or 
open collector output. 

While the Digiviewer works best on 
a visual rate with static clockings of 
the digital circuit, at higher speeds, 
the duty cycle of a particular pin will 
show up as a variable brightness. For 
instance, the Q and Q pins of a binary 
dividing flip-flop will cause the LED to 
glow at half brightness. 

The input impedance of the Digi
viewer is 100,000 ohms at 1.2 volts 
and it will operate over any supply 
voltage from +4 to + 10 volts. For 
higher supplies, voltage-dropping re
sistors can be used. 

Circuit Operation. As shown in Fig. 
1, each of the 16 pins of the glomper 
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clip (P1) is connected to a Darlington 
transistor npn amplifier through a 
100,000-ohm resistor. The output of 
each transistor goes through a 
current-limiting resistor and then 
through an LED indicator to the posi
tive Ii ne. All 16 emitters are connected 
to the common ground. Diodes 01 
and 02 are connected to pin 5 and 
pins 14/ 1 6  to handle the positive 
power supply. On a 14-pin DIP IC, pin 
16 b ecomes pin 14 and the two 

right-hand LED's should be ignored. 
Only the most positive pin contributes 
to the Digiviewer power; the other 
diode is back biased and does not 
load the input. To test an IC that does 
not have pin 5 or pin 14/ 16 as the 
supply, another diode is needed (or 
14 more diodes can be added-one 
for each pin). 

Construction. Two printed circuit 
boards, stacked, are recommended 

Fir/. 2. Foil 11atterns ore above and 
right. Photo co/louts show compon<mts. 
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PARTS LIST 

D 1, D2 - I-ampere silicon rectifier diode 
LED1-LED16- 0.2-in. diameter LED 
Pl - Glomper clip (Guest International) 
Ql-Ql6 - MPSAl3 or MPSAl 4 npn Dar-

lington transistor (minimum gain 5000, do 
not substitute) 

R,.(16) - 100.000-ohm, 'A-watt resistor 
R8(16) - 330-ohm, V-1-watt resistor 
Misc. - Test pins (Molex 0.093" diameter by 

0.6" high, 17 required): heavy wire for 
board interconnections: flexible insulated 
wire; test socket (Molex 02-09- 1118): 
heat-shrinkable tubing: insulated alligator 
clip; etc. 

Note: The following are available from 
Southwest Technical Products, 219 W. 
Rhapso dy, S an Antonio, 1X 782 1 6: 
etched and drilled pc boards at $3.25; 
complete kit of parts (#VU-2) at $19.50; 
mask sets (specify RTL, 7400TTL, 
4000CMOS. or blank) at $2.50. 

Fig. 1. Circuit consists of 17 
identical high-input-resistance 
Darlington LED drive1·.�. Po'we1· 
is de·rived from pin 5 or pins 
14116, common positive pins. 

for the Digiviewer. One is used to hold 
the glomper clip and the rest of the 
electronics is mounted on the sec
ond. 

Assemble the top board (Fig. 2A 
and B) first. Attach the resistors first. 
In mounting the transistors, arrange 
their leads so that the transistor 
bodies are as close as possible to the 
pc board. The emitter terminal of 
each transistor goes on the inside, so 
half of the transistor "flats" point one 
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way and the other half the other way. 
This insures that all the emitter termi
nals are connected to the common 
grounds. Attach the diodes last. 

Now temporarily insert and solder 
tack a test pin in each of the four cor
ners. These pins and a flat surface are 
used to set the height of the LED's, 
which are uniformly spaced 0.2 in. off 
the pc board. 

Note that an LED has a critical po
larity. The cathode or resistor end has 
a slight flat on the plastic base. If the 
leads are of different lengths, the 
longer lead is usually the anode. One 
LED at a time is slipped into place and 
the pc board is then turned upside 
down (on the flat surface) to stand on 
the four corner test pins. Each LED 
pin is brought out vertically and 
tacked in place. Be sure the tops of 
the LED's just touch the flat surface 
and that the units are vertical. 

The remainder of the test pins are 
then inserted on the same side as the 
LED's. Make sure that the pins are 
vertical and firmly seated before sol
dering them in place. Be careful not 
to let solder flow into the small hole at 
the bottom of each pin. 

Complete assembly of the top 
board by adding an insulated (black) 
flexible ground lead, feeding it 
through a hole drilled above 02. 

To test the board, use a 5-volt de 
power supply and connect the loose 
end of the ground lead to the power 
supply negative. Connect the positive 
supply (5 volts) to the 14/16 test pin 
and note that the associated LED 
comes on. Make a connection be
tween pin 5 ( +5 volts) and each of the 
other pins and note that each as
sociated LED comes on. To make a 
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Fig. 3. Cross section 
of finished unit shows 
mechanical assembly. 

threshold check, leave the 5-volt sup
ply on and use another, variable de 
supply to check each input. The 
LED's should be off at about 1.1 V and 
fully lit at 1.5 V. 

The foil pattern for the lower pc is 
shown in Fig. 2C. The outside dimen
sions of this board should be exactly 
the same as those of the upper board. 
Note that there is a slot in the board 
spanning pins 1 through 8. 

Pins 9 through 16 of the glomper 
clip mount in the indicated holes, 
with the glomper on the nonfoil side 
of the board. (In the finished project, 
the foil sides of the board are facing 
each other.) Pins 1 through 8 of the 
clip pass through the slot in the board 
so that the arm of the clip can swing 
through a slight arc when the clip is 
mounted on an IC. The arm of the clip 
is the thinner side. 

Each of the arm pins is connected 
to the pc foil through a short length of 
very flexible, thin, insulated wire. Be 
sure that these leads do not get cov
ered with solder which will make 
them stiff. Be sure the clip arm moves 
freely. 

The two pc boards are attached as 
shown in Fig. 3, with a spacing of Y4 
in. Make up 16 short, heavy wire stubs 
just thick enough to slip through the 
holes in the bottom board. Insert the 
stubs in the holes and solder them in 
place on the foil side. Allow a small 
stub on the nonfoil side so that op
tional contact can be made to each 
pin. 

Fit the boards together, soldering 
each stub into the hole of its as
sociated test pin. Be sure not to 
loosen the test pin as you solder. Pass 
the insulated ground wire through the 
hole in the lower board and cut it so 

that it is about 6 or 8 inches long. 
Solder a push-on connector to the 
end and cover it with a length of 
heat-shrinkable tubing. Make up an 
extension ground lead, using a mat
ing push-in connector and heat
shrinkable tubing at one end and an 
insulated alligator clip at the other. 

The snap-on cover is fabricated of 
thin-walled (preferably white) plastic 
sheet. It can be made in two pieces 
(the top and a skirt) which are then 
cemented together after all drilling is 
complete. 

The upper surface is 21/15 in. by 27/is 
in., which is just large enough to fit 
over the LED's and test pins, with a 
little to spare. Sixteen 3/is in. holes 
should be drilled to mate with the 
LED's. Also drill 16 Ye-in. holes to mate 
with the test pins. The outline of a 
16-pin DIP should be drawn on the 
upper surface with a notch and dot 
code used to identify pin 1. The skirt, 
about S/e" deep, is cemented to the 
upper cover. When the assembly is 
complete, the snap-on cover should 
seat firmly over the pc board assem
bly. 

Use. Make up a series of masks for 
the most commonly used DIP lC's. 
Use indelible pencil or ink to draw the 
logic of the IC and identify the posi
tive and ground pins. The masks 
�hould be held snugly against the 
LED's. 

In fitting the glomper clip over an 
IC, be sure that pin 1 of the clip is on 
pin 1 of the IC. Connect the floating 
ground test lead to the circuit ground, 
or to the ground pin of the Digiviewer. 
Note that the supply voltage is pres
ent at the correct pin as indicated by 
an illuminated LED at that position.� 
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