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Build a DIGI-VIEWER AUTOMATIC 
IN·OPERATION TESTING OF DIGITAL IC'S 

Using simple Darlington pair transis­

tor amplifiers, this handy digital lC test­

er can be built for under $20 and will be 

a boon to the experimenter or technician 

who can't afford complex comme�ial 

equipment. At the same time, it Is much 

more practical than simple one-circuit 

probes. By tying the IC's circuit In with 

the tester, a complete unit can be 

checked visually in a matter of seconds. 

rITAT OLD BUGABOO, testing in-eirouit 
Jig-italIC's, hrus finally been conquered for 

the cx-pcrimcntcr/icelmicinli. (Assuming he's 
tirc(l of olle.lamp probes 311(1 clln't nfford lL 
complex computer syslem.) Tile Dig-i-Viewer, 
which clln be built for limIer *'20, is n simple 
"Lsunl displny tJlflt indicntes immediately tho 
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"tnle of every singe of nn Ie while it is 
ol>C.rnting ill the eirc:uit. 

Tho Digi-Viewer oon"i;;1s of 16 indicntor 
Inmps dri\'en by]O Darlingtoli pnir trnnsistor 
Hlnplifiers. Wilen thCilC tircuils arc nttnellCl.l 
10 tlte pins of nn 1C Ihnlll;:rh n speeinl e\ip-On 
tOnllcctOr, the lamps liglit or dOll't \iglit de· 
pending 011 whether tile potentinl 011 the ro­
:;pcelire pin is over or 1I11(\er ].4 volls-tlllls 
indi<:nting tllC "on" or "01T" 100.;ie slnle. To 
identify which liglJt.i moo which for spceific 
Ie's, n tmnspnrent overlny of lhe circnit nr· 
tungement is slipped betwccn tllC row>! of 
lights on the top of tllC Digi-Viell'cr nnd the 
fnulty circuit elill hc lotliled nl 01lC(!. 

The Digi. Vicwer enn be usc<1 on nllY 14· or 
Hi-pin dU1I1 in-line pncknge, including nTI ... 
DTI�, l'TL, :;111(\ mo;;t of the newer MOS 
types. Due to tile e:drcmely low loading fne­
tor, tllCrc is 110 nccd to worry nOOut overlond-

� BY DON LANCASTER 
" 



• N 

� 
� > • 
• 
� , 
3 z 
n • 

� ,------------------
" fl� 

If7 ." 
12.&V �Cy' 

" 

" 
IN4001 

PARTS LIST 
C,1I-16·co"Jm:/uf flat cliMe, 2J, ft. #28 

wire (JI/3J65.16) 
CUP 1-16·"i/l ;nU8T11/cd cirellillest ciil' 

(tiN DII') 
Ol.ln-I A. 51H' diode (I WOOl I)( ,jmil",) 
11./I6--S·!.vXl,50.mA minia/llfe IflllIll 0.' 

.�cmbly I<;ln IJim/ic Cfl/I (Sou,hwest 
#57ASNJ{)7) 

J I-Mb/iallllt 'II/hull/Met! b<tlumu j(lCk 
QI.Q.J2-1"<IIuis/Qf (N,,!i011ll1 2\'5U9) 
/(/./(16-22J)()(J.f)hlll, y,·u:a/l resistor 
S I--",ISI slide Of /Qltl;ic s lfi/{;h 
T I-filament IrUM/o'mcr; secondary: 

12.61' CT. 2..1 
Misr.-2JJ It. insulated j/exible 'fire, bumm,,' 

,�,�. ",illiulUre u/IiRI/lor dip. he"t·shrin�. 
abu lubin�. JllilUbie chrusis. tirf·tron,'lcr 
marking, gromm/lts. line (ord, strain relicf. 
SIXlCl'rs. mOllnting hardlmrc. IHaslic ami ink 
lor sIMes, CIC, 

NQte-Tlte ,1Il/ouill': lire awililble IWIII Soall" 
Irest 1'('cltnicul l'rOOI«:I$, Box 16297, Sail 
Alllonill, TX 78216: drilled alit! ct�hcd 
will/cd circuil boarl/lll $2.65 IJOSI/illill; Ie 
/cSI elil' III 55.95 /)(Jsl/luid; COllllllclC kilo/ 
all IHlrlS ;/1(;111/"'11': PC boord, Ie dill, lind 
basic sel QIIII/Is/.us�-d circuit slides, C/IiUSU, 
elc. III S 19.85 ,xus IJOJ/use and ;nsurunce lor 
·11/ •. Slides lor sIJCCiail)"l'e5 olles are uLro 
ol'uilubie. 
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Fig. 1. A lamp goes on when the input exceeds 1.4 volts and 
goes oH u'lder ttlat level. Input curle'lt is about 20'I'A therll· 
fore tested IC's are not loaded. Input capacitance Is about 
20·pF per line enabling use on aU but highest speed cin::ults. 
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LQoking ,lh\I'11 011 tll(' 1.10!l1',1. note that the 
h"ansi�tor nrrnngemellt follnw,; ille pin ur­
!'nugemenl "f an in_tine le. 

-'!'HUll the trall:;fol'llIcr 011 one watt of the 
f·II:1,,�is. lmd ,'OIHl('(·1 the t.hrl'e SC('OIl,!:lry leads 
t" their 'l])pmpl'il1l(' pl1t1s on the honrd. Cou­
lli'd tim primm·�· to .�wiil-II 8.1 In"nnlc,] on Ihe 
I"p or thc Ic.�j('r. L·.,p a �tl·nin n:-ti('j' "I" 1"I1bb01r 
CTOIlUlIct wlH're tIle line �onl �ocs lhron�h 111(' 
I·hl1.o;.,],;. �\1'OllIlL tile printed �in:l1it IH,nr,! on 
f"ur sp,wel'S. 

Connect the 16-telld flllt input cable to the 
input tennillnls 011 Ih(' "i"'·l1it b":lI',1, making 
.�II1'C tlml, w lu:-n it '·OIt1C.� In soldering: Ihe (·able 
I" tile ,·Iip 011 11)(' otllcr cnd, yOIl "un identify 
nn,\ :llT:lng-e lhe ICluls ('oITcctly. Tllcrc 11IUSt 
be a pin-fur.pin ,·ulTeSp"nti(,II(·c bl'llI'('cn the 
lumps on lile OO:ll't! HllIi tllc (·Iip. (If ,,·011 nre 
n.�illg onl.1' 14 pin.�, two Ica,b ma.,' be remol'ed 
from t1u� (·able.) DI'ili a holc and fit it with a 
�1'Onunel 10 hnlll 111(' lint �abte. Dm\\" Ille ('able 
tllrnugll thl' hole ill the dmssi.� mhl " ullned il 
t.o the test dip. Identify pin 1 wilh :I weur­
pI'oof nlll1"k. L�e small !englh� of llcnl-shrink· 
ahle tl1bing" Ht the ..tip CI1,t t" impro\"e the 
look", slr'eng-then the cnilic tC1'!nin:ltion, :lm\ 
n'11101'C tllc prnh:lbilil," of "llort ,·irCl1il". 

F"r higll-speer! logi,· ;;;y�tCJ1lS, i!1,·lmling­
TTL, tim I1llll1i·lead ,·able �ho\lld be les.� limn 
2' long, ],onger tenglll'; :11"C >1{'c{'plnble for 
BTl" OTt •• :1Il,] �ros ein·uits. 

I-'or tlu} groul111 ,·olUledion, lise :'I (·nn\"('u­
tiullal bannnn pIng- nlld juek wiih :'I piece of 
Ilexihlc wir\) 2 or :3 fecI lung-. 'l'Cl1ninntc Ihe 
ollier clId in a minintn)"c nl1ignl Ol" "Iip. TIle 
g'runnd jack (Jl) is COIIJ1(�,t.c,1 10 lH)tll Ihe 
mdlll (·aSf' nml the PC bonnl gl"Ol11l1l. 

�!ake I1p �ome plastic s1iole.� with I'nlonUs 

Connection to each tamp driver 
is made on the foil side of the 
board. The use of PC board ter. 
minals is optional as leads can 
be soldered directly to foil. 

for Ihe Inmp�,;o ilmL tll(,.'· fit beLII·,'ell Illc two 
rows 01' lamps . . \luI'k Ihe pla.�tic (willi pf'lllHl­
nCII(. ink "r Irmpllnn·.,· g .. ea.�e pencil) willi file 
logil' of Illc (,i ... ·uit.lo J)(' tc.�tcd. 

Checkout and Use. With power :>lIpplied 
to 1110 nl1il, "4111111'1'(, tile ground clip to the 
nl";ali\"c f'!H1 01" n 1.:),\"1)11 l:eH .. \s tIle positil'o 
ell(l of Ille "ell is 1'01lllecled 10 eadl pill of thc 
lest. {"lip (\'ia a lest l('a<l), the :'Ippropriale 
lamp SIIIHII,1 I'ome 1m. Tllc bulb,; ml1st corre­
spond 1.0 the dip tenninak 

'1'0 l\.�e, �l1np tllC eorr()(:t slide into plnee lIlIll 
tonncct thc g'l'Ol1nil el  ip to the ground lel1ni l1al 
of the �ir('\1it Il11del' test. Connect. tIle large 
test dip 10 the IC bcing tc�tf'd, making sure 
thai Ihl' 101;a\or dol. ilt pin one is eorJ'edly 
po�itiol1Cd Oil pin 1 of the le. Just open the 
le4 dip witll a litlle 11l'e;.;snI'C fit Ihe lOp end 

Both tile power line and I6·lead cable are passed 
through the metal chassis via rubber grommets, 
The ground jack (Jl) is positioned at the center. 

POPULAR HECTRONICS 



nnd fit it down over the IC. On n 14-pill in":. 
line IC, tllC two right-hand clip connectors 
will be ofT the right side of lIle 1C I\Wlty from 
the lomlor lIot!·h or dot code. 

Tho first thing to IIOto is thnt operating 
voltnge is npplied to the Ie. This is indicnted 
by the lighting of the InmJlnt the power sup­
ply pin. Tile ground lnmp should not be lit. 
Now check that the input pins thl\t could hold 
Ihe IC Ilt reset, zero or other stille hnve the 
correct voltnges on them to pennit proper 
operation. Genernll)', nTL dil'CCt i>CL, reset, 
nnd dir<!(:t denr illpuL;; nre disnbled b.\' 
gronnding, while their connterpnrls in TTL 
Hnd OTL nrc made positive to disnble. Therc 

Atter wiring the 16·lead alble 
to the IC clamp, identify onl 
end pin 01 the clamp with a dot 
to Indiclte pin 1. Make certain 
that each terminal of clamp cor· 
responds with a similar term· 
Inal on PC board. Heat shrink· 
able tubing Is used at alble· 
clamp h"lterface for protection. 

nrc enough exteptions to Ihis mle !Iowe\'er 
tJw.t I he nppropriutc .lulu shccts should nlwuYIl 
be 011 hud to ('ilcek ml�' I C to be teste(l. 

After checking the vnrious conditioll.'< thnt 
could CIlUSC ditlicuHie", ihe l()f;ic niles for the 
IC should be \·crifle.1. For cxample, 011 al\ ill­
\'erter, wllcn Illc input Imll!> is 011 (signif�'illg 
a positive input), tllC output lamp should be 
off (si;;llif.\"iug n g-roUlllled oulput). nnd "icc 
\·crsn. H both lumJl:i nrc 011, the Ie L'! bml or 
Ulere is 1111 open j;n,nnd. If both Inmps nrc 
ofr, the 1 C is bad 01" I hc output is shorted. 111 
tim cnse of n flip-flop, the uutput l nmps ;;hould 
turn 011 mu\ off nt hnlf the rate of the input 
Inmp. At high switching frequcllcies, the in-

To use, simply affix the IC clamp to the IC under test making sure 
that pin 1 the clamp is C(lntacting pin 1 of the IC. Also make sure that 
the tester ground lead is connected to the IC ground terminal lead. 

Marcll,1971 



put. :m.l ()UII'IIL hUll"" will nil II(' 011 hut willI 
])nl'1.i:ll illulllillaJJ"l1 due to the high switching 
"peed. I'I'upol'liol1:11 IJI·ightzU's.� l::111 nlso I)(� 
\liiCd ;).� l\ l'ebliw' in.1i":lt.OI' (If \110 .lulY '·.w:le 
of olh('I' "1,)" fn�1 I" ,,('c" .�i;!lIal". '1'11(' t".!!i(' 
�nll be ,'ydcd at. n slow(,r I'nle by l1�ing :III ".�-
1.('1'11:11 o.�.·ill:II"1" .�() t Imt tile indications be.·"nll' 
clear. A bOlllw,'le,;s ]l1l�llbuUOIL IIlHy be II�I..'(I 
to '·.�Iep" tllc it!',..:"i.· m:l!lInlll.\', for n ttl"I"{' ']1'­
tailed :lZl:lly�i!';, Whil() you will nut be allll' 10 
SI..'C ,,)1(,h Illin:;,; ;)" :� o11c-mi('ro»c<;oud I'e�et 

pll[,. .• ·. 11u' in,]i"al"l" lamp.� cOIl11ected t" tllC 
lIi1',II .. p U\llpll/!'; will show the elTcels of slIell 
a pnhe, 

,\ f('w digjlnllC's hrl\'e open collcdor eir­
(·l1il.� (rondout .Iri\'el'!; 1'01' cxmnplc) . .'\11 lin-
11"1'\1 "1>1'11 ('ol1ec\UI" ill a ,.,ystcm Illay lIe\'el' �ct 
1 .0 a hi;.:-II .�\ale alltl tlln,., nmy sllOw nil otT ('011-
,!ilion Ull i1.-; Inmp 1'\"I'n wIlen the Ie is pel"fcel� 
1. \' ;!.ood. It' 11I(,I'c i>l 110 .'onllcction 10 1111:�e 
OUt.Pll1.�. 111('11 a plIllliP re"i"lnr ,)f about 2'200 
Olllll.� tu Llle "II'('uit p",,;li\"e Ulily be u�ed. � 

Leakage Current 
& Electrical Shock 

BY PAUL B, JARRETT, MD 

T11E SE:,\SI'I'IYI'I'Y of mnn to cl{,(,tric 
�llo('k :111,1 ch:dric ('lllTents is 11'('11 ('S1:l],­

li.�hed. rutil I"CI·ellll.v, pll.\'�i(·imls (',1111,1 .Ii�_ 
('0l1Il1 til!' rtT('('l,: of millutc "llfl'(,1IL� :llId luI\' 
\"olf'l<,:"es 11('(':111;;0 of the ill';ui:lling' pm]ll'l'tics 
(,f illl' skin. \\,111'11 (11'.1' HII,I (:nll"l1:«:''], IIII' .�kill 
ll:l� 'Ill :n'I'l':I!!1' r('�i,;tal1t'1' of nht)lIi 100,000 
.. lim,;, Skin \\"I't witll ]>l'rspir:l1i.,1I. 11"ll"el"l'l', 
Ill:l.\ '  I!:l\'(':l rc�i;;tnn("(' of 11'!iS t 11<1 11 1000 nllllh, 
�kill I ..... sistmll"l' \'nric� wilh h,,,I.\' :H'I':) :Inti 
":1""1110101' (1111."<h i lit;' "I' "lI pi lin r)" l'on�1 ri (,t iOll ) 
1·('�P'!ll.�C'. 

,\ "111TCI11 f1011' of fnom!J I" I..J. m!\ ]>no,ltWI'S 
11i,.""mfoI1, \\'itll :I "l1f1'CI1L (01"15 10 1;) mA, 
Ihl' \'i"lim II��I'.� lIi.� :lllilil .\' 10 I"cl('n,"I' 111(' Ci.n­
(!II,.j'''r.� ,111(' to 111ll�,·le ('olltnwlion ill 1t�IIf:1I1.\'. 
J\ � 1.l lo!iO III!\, 1'('.�piml(}I'.\' l"lI·llly.�i" 1':111 IW­
"II " (dl'llI'lIdi II!! "II 111(' ('III'I'elll Ill,t h) :111\1 the 
\'i,·till1 i.� in pniu. I f the "III'I'('lIl I"(',lt'hl'_� i5 ttl 
100 1Il.\. Will l'i"lIlnl' fihrill'll iOIl (11,,:1 1'1 i 1"1"1';':-11-
IlIrit.\') rll.�lIe� nnd III 200 IIlI\, OJ' on�l', lill're 
i" IOtal ""I"tliac �t nn,1,;1 ill . 

No Skin InSUlation. A SOIIl'cr (,f (:l1rl"('nt 
:It·tin;; IlII Ihe body from lll1dl'r Ihc >;kill is :HI­
(011"'1' mnl I rl' . .'\ t 20 1'.0\ t liis "lllTl'lIl, if "Pllliell 
din.'II,\' In lll.rc ... ·:H·;liwn (l1l'nl"l IIIII.�(·II') for 
111«1"(' Ih:m :J mil!i.�r'·<>II,I,�, \\"ilt pn,dll,·(' falnl 
"( 'IIII'klll,lr libl'illlltinn,' I I I  nH'di"nl ,·il"t·Ic.� 
I'nl"lil.'lIl:lI· t'lllplm�i" is now bcill� ]>In,'('.1 on 
('.\:lpl'Il:11 <"llnlia,' 1'''''I'l!l:lk('l-'; willi tnllli;\'PI'>'1' 
hi)",lnl' .'II..�·I1"'''lcs ili�('dcd 1111�,n!!11 11/(' ri�1I1 

j!l�lIlnl' "('in . .'\11 1>IIg'iJIC'I'ring 11IInl.'·.�i:s ,iI' Ih�' 
IIcnlh "I' .IllI' >;111,11 I'u/.icnl Ims I'(:"('/ljl\, 1}('('11 
(/i.�cu. ... �cd ill the litel':11 1I1"C, � 

, 

II. ll'H.� ,Ietlmnined tlmt Ihe ('xlcmnl p,wc­
m,lkl'1" lind lIoi 111'1'11 g-I"OUlldCll, bllt instclld wns 
heill::: �lIpplil',1 n,; P"W(,1" from it 2-pnlllg", 10-
r"ot ('.\:tcll.�inll (:(,1"(\. 311'a,.::url'l11ent. of Illc II':lk­
:1;:1' ,'IIIT('III "f till' pn('cmnkCI ' intiudlUg' the 
:l-win' p"wl'r "nblc f)f Ille ill,;lrl1lllelll it."I'lf, 
pillS till' 10-fuol ('xh-l1sioll ("(1I'd, 1'('\'"n]ed :I 
"111"1'('111 of :")-1 p.\. rnfoI111natel.\', tlw pnlicllt 
willi 11)(' I/iW('mnk"r had been pJ:lt'ed nil nil 
I'IN·lri,·"Il.\' ol 'erail'tl hed Ilml 11<1.1 l)('{'n 
�r«III1,Ir-(] In Ille lIo"pit:11 pow('r "ysl('lU. The 
Il'ak1lg'" ('IIITenl pa ..... �ed from I Iw cled mde into 
the P:1\t('I1I" 111'!!l'l tlll"lmg-ll Ili.� hody (1111] inio 
tll(, !!1'tl11l1.j ,'ollnediol1 nn Ihe bed. 

Thi,:; :)"ci,ll'lit h:t� I'lIlpIUl.�i1.I..'t1 till' �roll'illg 
itlt(,l·c.�1 in .�afel.\' prohl('ms nsso(:inll"! II'ill! 
m(',li"al l'IN'irotli(' :lJl]l:lnltu,., Iln�pital ]Icr_ 
SI)IlIIe] III list hc PI"OJl('1'1y in.�1 rtI({ed about .. IN'­
h·i,·:d .�afd.I',� P:1iicnts wjth inlemall,\' pl:1,,('.l 
clt:dm.1c.� mn.�t not be plrwClI in beds will, 
gl'''llIld ".,nl1N)lion!'; tlmi, :IrQ ac(:c;;.�ihle ttl Ihe 
patil'lI1. The pa,·cmnkrr.'\ "llould only be 115(',1 
witll a (:IIITI'lll limitaliol1 de\"il'e of:) pA IU1,h'I' 
:my I·nll,lilinll. L'tllrnillct\ h()�piinl pC)">;Ollllcl 
.�h"ul,1 al;.:o h., \:lughl Ihl' usc of :l ncw (']r(:­
tl"'llll'lel" II"lli<'11 pI'I111it.� .�nfely 1I10n;loril1" of 
('1( '(,ll"<lIIi(' CftuiplIlcnl fOJ" le;\kngc CUl'I'��lls, 
.�I'l!i" ,·II:1I-;:I'�, ntld illSIII:J\ioll I"csi,,;tI!JI(::e,�-DI', 
1':1111 i{. , lanott, 
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