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THEORY OF OPERATION

The BUGTRAF LOGIC COMPARATOR, while
itself a refined instrument, works on
a basic principle. The integrated
circuits that this unit is designed to
test all have one thing in commoni all
of these I.0C.s have inputs and related

outputs  as well as a 5 volt (V)
supply and a ground (V55 .

This unit has been designed to compare
a "known good" or "reference" integra-
ted circuit with a suspect I.C. that
is on a powered board so  that time

consuming  removal  dis  nob necessary.

This process takes place with the =
I.0.%s inputs effectively "piggy-

hacked" to one another, and the out-
puts separated completely. The com-
parison takes place between these
separated outputs. The suspect or "on
baard” T.C. is allowed to continue
it's Ffunction without interruption
while it s activity is constantly mon-
itored.

The “reference” 1.0. is connected into
the comparator circuitry via a zero-
insertion—force socket mounted on the
comparator. By use of the switching
circuitry the inputs of the "refer-—
ence” I.0. are tied to the inputs of
the “suspect” I1.C., thereby placing
the two into parallel operation. The
veaference”  I.0.7%  power supply, as

weell as the comparator’s power  supply

is  sourced, identiftied and tapped
avtomatically from the I.0C. wrider
test. Through parallel, vet isclated

comparator lines, the activity of the



reforence”  I1.0. is then compared di-
rectly to that of the "suspect” chip.

H

14 the two I1.0.8 do not compare ex-
actlv. an "error” signal is generated
immediately and a corresponding LED is
1it and latched to apose the faulty
line. :

4

Unlike other comparators, the BUGTRAF
will "lock-on" the faulty line as op-—
posed to a mere flicker of an LED.
This ie particularly useful in finding
intermittent problems  that may span
sepveral minutes, or sven hours between
failures,

OFERATION OF THE BUGBTRAF COMPARATOR

1)

&)

Identify the I1.C. to bhe tested.
Refer to NOTE 43 I.C. identifi-
cation.

Check part number against "I.C.

Test Specifications" to verify

that I.C. can be used under Com-
parator testing. The BUGBTRAF com-
parator is designed to test TTL
or DTL {(8VDT max.) T.C0.s. However,
it will not accurately test open
collector, tri-state or bidirec-
tional devices.

The "type" of I.C. LT, "', "LG",
"HY, etc.) has been omitted from
the I.0. Test Specifications since
the test proceduwre is the same
with only one exception: I1.C. 74354
and 74L554, noted. ,

Locate a "reference” I1.C.  of the
part number that vou want to test.
Most of the time the part number
im all that is necessary  without
regard to the "type", howsver, it
is recomnended that the exact num-
her and type is used for a "refer-—
ence" sample.

Insert the "reference" I.C. in the
rero-insertion—force socket on the
comparator. With 14 pin I.C.=s,
make sure that the I1.0. is placed
in the uppermost socket position,
ieaving the empty socket spaces at
the bottom portion of the socketb,

Be sure hat  the #1 pin on the
I.0. is  in the proper position.
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The #1 pin location is in  the
upper left corner of the Z.I1.F.
spchket (thandle location). Next,
lock the Z.1.F. handle down to
hold the chip securely in place.
#CHECK AGAIN, IMFROFER LOCATION OF
THE "ENOWN GOOD®  I.C. OR  #1  PIN
CaAaN CAUSE  DAMABE TO YOUR "REFER-
ENCE" I.C. AB WELL A8 THE ON BOARD
I.C. UNDER TEST.

Set "COMPY switches on the compar-—

ator according to the "zswitch
settings” prescribed in the I.C.
Test Specifications for that par-—
ticular I.C.. All other switches

must be opposite these that are on
TEOMEY,

Connect test clip to on board I.C.
under test. This cormnection must
be done carefully to insure that
the #1 pin location, marked by
a red dot on the test clip, is
aligned with the marking for the
#1 pin location on  the test clip.
The 14 pin I.0.s5 will have 2 un-
connected clip leads on the bottom
end of the test clip. CHECE AGAIN,
DO NOT CONMECT TO ANY I.C. THAT IS
NOT TTL OR DTL, MAXIMUM 7 VOLTS.

fince the "reference" 1.0, test
clip and switch settings are con-—
firmed, power the board. At this
point the power light on the com-
parator should be lit. If not,
double check vowr connection. If
your s5till don®t have a power indi-
cation then check that I.C. with a
voltmeter for BVYDC.
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Once you have a powsr indication,
ohserve the 146 red LEDs on the
comparator, particularly the LEDs
at switch lepcations in the "COMF®
setting. . .

If any lights other than power
cong  on . then press the "RESETY
button on  the comparator. If
lights other than those assoclated
with "COMPY switches should light,
they are to be ignored. These
input associated lights may be 1lit
due to power spikes exceeding pog-
itive or negative limits (D volts
ar +&H volis) on the inpubts.

I lighti(s) still remain on refer
to "FAILURE TaplLE".



FAILURE TABRLE

NOTE #1
"COMP" "COMP . . I+ the output of an I.C. is connected
light (&) light () to a resistor/capacitor circuit, a
O OFF false error indication may occur. This
& B} . is usuwally a problem in  the primary
& clock circuits. These generally exist
Reset HEOMPY I.C. is : in close presddmi by to the clock
2 comparaToR [ M1ight ()]  good crystal. ’
, OFF
NOTE #2
"EOMP If a failure is indicated in an I1.C.
light (s} with no "clear" instructions, chances
FEmain are that the I1.0. has failed. However ,
ON . it is also a possibility that the
& line{(s) that show a miscompare are
tied to another compornent that has  a
Double check shorted input. This may be traced on
— settings and the board or by schematic. I+ another
connections component  ds suzpected it can  easily
be confirmed by lifting it’s connected
] input  lead or by severing the trace
Check for from the faulty output line on  the
"CLEAR" notation I.C. under test. I+ vou =till have a
on Test Specs misconpare then replace the 1.0, under
@ @ e test, but i+ vou cleared the miscom-—
. . pare problem by following these pro-
Clear No clear See .W.mmm NOTES| cedures, then the input oaf  the
notation] |notation NOTE #1 and 2 following compornent should be suspect.
#1 I On rare onccasion the I.0. may miscom-
% pare while completely in circuit and
\ 4 _ . compare with suspect pins lifted, due
Clear I.C.. | 3 "COMPT Light (g) to legitimate feedback on the oubtput/s
see MOTE #3 light (s} On input line. See NOTE #1.
w ON .
i . NOTE #3
w "COME I.C. is=s _ Bad Hgnna Frovided in the Test Specifications is
i light (=} good information on how to "clear® or reseb
OFF v ' an  I.C. if necessary. Benerally this

will not be necessary if the board has



an operating clock and the damage to

the board is not estensive. However ,
it is recommended that an I.C. with a
"olear” be cleared, if a miscompare

shoul d oocur.

Generally, the sasiest way to reset an
I.C. is to either temporarily inter-—
rupt  power to the board uander test,
thereby causing a "power-on" reset, or
by resetting the MFPU, usually done by
a reset button on board.

The I.0.8 are cleared by a pulse of a
logic 1 (high) or a logic O {(low) to a
designated input pin or pins.

It dis strongly recommended that a
logic pulser be used for this purpose.
The clear instructions are written for
aimple interpretation. They are a
combination of a number (I.C. pin
number) and a pulse state. For exam—
ple, if vou need to clear a 7494, you
will see the instruction 1&-L. This
means, simply, pulse pin #1é6 low or to
logic 0. Some of the clear instruc-—
tions will have two sets of clear
instructions {example, 7474). Multiple
clear instructions uswally indicate a
dual pack ITI.0. that has 2 separate
clears, one for esach half of a dual
Function. They may be cleared sepa-
rabtel v,

I+ the clear instructions are enclosed
by 2 wvertical lines (sxample 74932),
then these olear commands must  be
pulsed at the same time, together.

Although it is not recomnended, these
clear pulses can be executed by &

e

brief contact of a wire jumper from a
logic 1 source (VOO) or a logic O
source {ground). These VOO and ground
pin locations are noted in the I.0.
Test Specifications, .

I¥ vyou should choose to use this
method, please use extreme caution.
The jumper wire has a great potential
for  shorting adjiacent pins i+ not
handled very carefully. The length of
time that is reguired to clear the
I.C. is very, very short. PMomentarily
touching or striking the ground or VYOO
source to the clear pin is all that is
required,

I+ a logic pulser is used, A% recom-
mended, it will auvtomatically souwrce
and sink a signal required for a
"wlear',

NOTE #4

I.C. Tdentification

91079}
@ ioo ® 74H161

DM74LSO02N

We are dealing here with the "7400"
saeries of TTL, 14 and 1é& pin I.0.s.

The actual part number, depending upon
the manufacturer, will often appear to
be hiding among a string of other
letters and numbers. The first step
i to I.D. the part number by itsslf.
Since yvou  are primarily interested in
the "74" series for testing, locate
the "74" number on the 1.C.. '



wample:

.Toém;uz.

NOTE : "F4" may also appear as "34" in
some equipment. This is the same 1.0,
as the "74", built and tested to mili-
tary specifications.

Any seriess of rnumbers or letters pre—
ceeding this "74" may be disregarded
for simple 1.0, identification. Next,
we often have some lebtters immediately
following the "74", These letters are
important to note, they generally are
the following: MHY,  tsY, LY oo YLE8".
These letters identify the "type" of
I.C.:

TH" -  High speed

B -~  lLow power

ey -~  Schottkey

"LE" - Low power Schotthkey

The final portion of the part number
is the last set of numbers. In this

case, "l1&1": mzua..é_ :

ANy letters following this may also be
cisregarded. So,  our complete part
number is "74L51481".

Here are some examples of common  part
number configurations:

I.C.# ZW&QQ 7AH191A SN74L804N
FARTH 7400 74H191 741,804

It is also very important that the #1
pin on the 1.0, is identified. ALl
I.0.s8 have some marking to identify
either the “Ytop end' of the 1.8, or
pin #1 specifically.

Here are the common markings, they are
generally embossed in the I1.0. package

itsel f: QNW. Mﬁw MEW .MWW

A0 sl
PREP oo O

16 FIN TO 14 FIN CONVERSION TABLE

COMFARATOR 16 FIN T.C. 14 FPIN I.C.

CSBWITOH # FIN # FIN #
1 1 i
4 4 4
b b &
& - &
7 7 7
8 8 NOT USED
4 7 MOT USED
10 10 a2
11 11 g
12 2 10
13 13 : 11
i4 14 12
15 15 13
1& 1& 14

NOTE: I.0C.s should alwavs be placed in
the uppermost part of the zero-inser-
tion—force socket, with pin #1 of the
I.C. placed in the top left corner of
the Z.1.F., by the locking handle.
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LIMITED
WARRAMTY

BUGTRAF INSTRUMENTATION warrants to
the original purchaser that it°s
BUGTRAF Logic Comparator, and the
component parts thereof, will be
frea from defects in workmanship
and materials for a period of

one year from the date of purchase.

In Wme,meMaau BUGTRAF INSTRLUMEN-
TATION will, without charge, repair
or replace, at it’s option, defec-—
tive BUGTRAF lLogic Comparators
o component parts.

Return entire unit, shipping pre-—
paid and insuwred to:

BUGTRAFP INSTRUMENTATION
1209 Alderwood Avenue
Sunnyvale, California 94089

Exclusions: This warranty does not
apply in the event of improper LS,
abuse of the product or as a result
of unauthorized alterations or re-—
pairs.




BUGTRAP

INSTRUMENTATION

1209 Alderwood Avenue
Sunnyvale, California 94089
(408) 734-1118



