
ASSEMBLING THE 
POPULAR ELECTRONICS M I-DVM 

HIGH-QUALITY, LOW-COST 
MINIATURE DIGITAL VOLTOHMMETER 

This is an up-traded version of the origin'l Popular 
Elettronks "low·Cost Diaiul Voltohmmeter" th.t ap­
peared In our December 1968 iSSIJI, Assembly Itn 
bltn used, atcur.CJ .nd stability improved, and the 
instrument may b. constructed for I dollar outla, of 
less than the 1968 prototype. Detailed specifications 

.ppur on paa' 45. fulll55embly det.ils If. published 
in this Issue. 

IT l$:\"T o,,"rEN lhnt you sec n smnH. 
compact. digitnl ,"ollohmmct<!r wilh Kixi� 

tube rendout Ihnt doesn't cost nt lea"t several 
hU1l(lr'oo dollul':'i. '1'110 ".Uini-DV1U' dcscl'ilJc<l 
here I'; n SC\'CIl-rnnl."C, high-impl'<lnncc digital 

\'ollohmmctcr wilh 1% Hccurncy that elm be 
built for nbout lIle cost of 1\ better-grade 

:lnalO',; multhneter. It uses 2%.(iC<'I\{\c Xixic­
tube 1lI11l1C'rie l1i"pla.\' to illditnlc-brightly 
:ulll lIIUUllbil::"1I0U.�I,'·-:lIIY d.e. voltage from 
10 millivolL..; to 200 "olts or any resistnnce 
value from 1 to 200,000 olnns. H hilS intemal 
.�eJf'-c·nlibrntioli nnd 7.('I'Oill;;. 

The i\Iini-DV.\l ('nn be 1",,"�ell1bled in its own 
tll';<: 01' Ille inlcl'llf\l ct�tronics cnn be used:ls 
a O·HJ!) dig-ilnt counter or J)nncl meter to indi­
cate digitnlly :Illy qU:lIltily thnl cnn be con· 
,-crl(!(} inlo n 0-2-"0It d,c. sigllal driving :\ 
I-megohm load. Complete I('!(:llllic'al .-;pecifien. 
tions nrc given in the Tnble. 'J'hc instl'lUllcllt 
consists of 1\ countcr modulc, 11 powcr mod­
ule, nllli somc c(I.SC-moulltCti cOlilrols nnd 
cOlllponcnts. 

==================== COVER STORY BY DON LANCASTER 

Septembe,.1970 " 
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*co NOT lIU8STITUT[ 

Counter Module Construction. The 
stiu:om;,tic of the 1;01l1l\Cr module i.,; :;huII"1l in 
fo'i:;. ]. A printed cil'<;uit ho<\nl i,. cs>'Cnl ial (or 
this module. Yon \'nn plln·II'I.�(, "nc liS 1111'11-
lionetl in the PurL,;; l,i�tor yOIl ('nll llwkc ."UIlI' 
OWII using the ch·\,in:; guide ;<.1IuII"1I in Fi;,:-. 2 
ami the Ilrillin;;, illsirndiolls ill FiO'. a. 

In layill� out tile compollCIlL-; as ,,11<,wII ill 
Fig. 4, mnkc ,-;l1rc that lhe jUIllPC'I." (#24. 
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wires) an' l)ositiO)u('.\ cXlletl,1' as shown and 
lhat insulate,l "lee"in:; is u;;cd 11"\101'0 it is 
IlP(·d ...... L 

Xotu PM'li'-III"rl)" till' oricnhltiOIl oe the 
s('mi,·OIHill(;tUn< . •  [iode,,;, IC's, etc. There nrc 
llU.c.l dilTcrclit killd.� uf bH.�illJ.> iu\'olvcd 011 
the tnHlsislurs ll.�C<J. All tran;;istol'.� "point" 
the smne "·II.V, e�('f'pt tOI" Qu. 'l'llclC's nrc 
i,lclltilic.l b.l· " Ilot and lltltl:1I. Xul.e that 105 
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rind lOG go in "upsidc down" with l-e;;pcet to 
101-104. AlSO, be carcful not to mix up tlrc 
two calibration potentiomctcrs, R2 and {(16. 
Thc lI'a.rning, "Do Not Substitutc," 011 somc 
part� ill the ParI;,; I.ist �hol1lil he obscn'c<l 
�incc subtlc (·hnngc;; in pcrformnn('C mn.\· rc­
suIt. frolll apparcntly rcasonablc aitcl'llulirci;. 
Usc n 10w."'nHngc soldcring iron and finc 
soldcr to iustall nIl componcnts. 

September, 1970 

PARTS LIST 
COUNTER MODULE 

C 1---fJ'/'I'F, 50·volt Mr1llr ClljJucilOr 
C2-/{)(){J·fJF p"lysl)"rcnc or miw CUl'ucjlo, 
CtA--O·800·I'F /!olp/)'rCIIC Or mler< CupacilQr 

115 neL'Ilcd (see /ext) 
CJ-IOO·p.F, SO·volr c/cclrolr1ic ClllHlcilOr 
CoI-I-p}', 10·,"011 dec/,o/rlie capacitQr 
C5-<J.OO5·",F disc ceramic cupucilOr 
C6---(}.I·IIF, lO·voi{ disc cuulllic ca{J(lcilnr 
DI,06-1""/7.3<I 5.(j.>:o/t zener diode (dQ not 

su/""illlie /J I) 
D2.03j)S-Silicon com/,uler diode (IN914 

or simi/ar) 
1).1-27"'0/1. /-It'IllI =cner {/N475f} or simi/a') 
fel-Qm"l IIro·i,l/mt glllc (lIf% rlJ/u MG· 

7241') 
fC2,ICJ.-./Jenllic counter (MQtorola MC780P) 
!C-I-Duol JK Fli/rj/op (Motorola MC791P) 
/C5,fC6-Lllu··k�cl 1/10 decoder (M"lor,,11l 

MC770I') 
QI-TmnsiSlor (A/O/llrll/O .11"56521, tEo not 

.�ull$l;IUIe) 
Q2-TransislOr (MolOro/1< MP56523, do not 

slIh."illll.:) 
QJ.Q6-TnmliMoT (Mil/oro/a MPS2923 Or 

2N292.1) 
Q7-Tnlll$i�lor (Tc:nu /nllfumenl$ TIS43, do 

1Iol.,ubsrilulej 
Q8.Q29-Twnsillor (Sprague 2N3877, do nol 

.ubslilllte) 
UI-IO·mcgohm 
N3-3.3·megohm 
U4------()8.(,h", 
R5-27()(l·<>hlll 
R6---MO.DOQ·oh", 
R7-IOO.lJO()·ohm 
RB,fl23,UU.R27-33jJOO·ohm 
R9,R20--47(j(}.ohm 
RI0,R21.R22---()8QO·ohm 
RII-J30·ohm 
1l17-J3()()·ohm 
Il 18.1tl8.R29-IOOO·oh m 
RI9-12.ohm 
R25,R26--6BjJOO.oh III 

All resistors 
34·rmu 

R2-IO.ooo·ohm, I'e·mounl /inco.r I'olenli. 
"lIleler 

UI2--565,ooo·ohm, 1% weci.!ion resislOT 
Il 13--«JAOO·ohm. 1'70 wccision rcsistor 
R /11-59OO·"hm, 1% {>recision rcsistor 
/� 15--590·ohm, 1% flTcdsion resistor 
/{ 16-25()·ohm, Pe·mOIWl linellr IlQlenliometeT 
YI,Y2-Ni.rie t .. be (8l1rrQlIglis 8-5750) 
Y.l-Neoll /wlb (Signll/ite A·261) 
Misc-Printcd circuit terminuls (21, Oillion. 

Ill); #2'1 solid rrire for jllll/pers; ill$uit.tcd 
sIeelling; snap·in mounting SllllcelS (8); 
solder: eiC. 

Note-The 'olloll'inJ; is (wail/lblc from Soulh. 
meS! Te<:hnicul PrOlh'Cls, Box 16297, Sail 
Alltonio, TX 78216: etched/illd drillcd PC 
bOlmi, $6.75, fJOsl/Hlid, inSllTllllee extra. 

Fig. L The schematic has been broken inlO 
two parts. This section conlalns the volt· 
age·la-frequency converter, the reset and 
unblanking circuit, and the ohms constant· 
current source. Circuit conlinued overleaf. 
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The second half of the circuit 
contains the units, tens, 1, and 
overrange indicators. Only the 
units decade is shown in detail 
as the tens decade is similar. 
The overrange indicator is can· 
nected to terminal marked ··X". 
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'fhc �ixic inrli(:ntor.� Illl'.'· be mOlllll{',] ei1l1l'1" 
using the p]n�li.· b,\�ing" g11ide:1� 1111 in�{'rliOIl 
ahl: or tllC ICH,ls mHr IX' ,'111 ,lia:!tJllally �(' 
that pl�lgres.-;i\'ely siiortci' kat!" "nn llf' in­
serted 111"0:lt n time u11tillllc i11be i.� �eafe,l. 
Be Nlrcfll1 10 havc bolh �ixie lubc . .; \'prli"HI 
1\'llen .\'011 Iinall.l· Shlder 1111'1ll in plnce, .\ I�,) he 
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�l1n' tlmt tile tnbe lenol,.. nre pnlled alllllc way 
jhl·"n:.:h the PC honnl: a lw11t or ,;IIOl"lil1g 
I,'a,l in.�ille tile pl:l..�ti(· insertion g"lIi;le "all be 
"pry ,1ifliclI!t to fix nfter tllC ll1be i . .; ."-;fJld£!l"e/! in pine£!. 

Power Module Construction. 'I'll!' ("(lUn­
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IeI' module l'C([uil"c.� 3.6 ,·olt;.; <1l-tOO Ill.\, 180 
\·oll.� at :') m.-\ and 30 volts ilL J:l m.\ for 
p0lI'er. Thc..-;c :l1'C Jl!'o\'idl�1 by tile PVWCI' 
module whicll i� lll'inm h,l' a power trllll"funn_ 
cr, Tile pow!'!" module (sec Fig. 5) hl\.�:1 full. 
wave ccntcr-l:11'PCt! [,C(·\ificI' for Ille hi;;!1 
'""!tnz/' :lnt! n silllilnr Ollt! for lile lOll" ",dlng:!', 
Seprember, 1970 

- ' 

with 30 \"nlts Jcril'cd tllnJIIgh l\ dl'uppill; rl!­
sistol'. Waldl the i1i(�lc poinri!)': nth\. if ,Ii(­
fCI'Cut bt'Cnk,IOlI"tI wlilag-c 1'1ltillg� at'C 11�C(1 1'''1' 
tlie low-\"oltn;c diod(��, he snrc lIot to inler­
dlflngc them. 

\Vhilc a prinlCd l'ircuil 00:11"<\ is nol c."'-�CI1-
tinl fill" the p<l\\"('1" rno,lule. iL is ("oll\"{'uienL 
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Fig. 2. Actual size foil pattern call be duplicated if you are very careful or use photog­
raphy. II you don't feel up to it, a commercially made. pre·drilled board is available. 

Ali ctdling �\Iidc :t1l(1 drilli ng insirueliolls arc 
.�1101l'l\ in }�igs. (j lind 7 respcctively. Com­
ponents lim mounted :IS shown in Fig. 8. 
\rnlclt t.he polarities 011 the diode;; and the 
clcdro!.\'tic capacitol")!. Be cI'rtniu tll nt Hl is 
spm'cd welt :IWU)' il'om 1110 c1edrolyties since 

fig. 3. Once board has been made, 
drill various holes as shown here. 

ru:bm\ contact eRn sllol"icn the ('npncitor's 
life. 

Assembly. FOUl' pinsli(: .�pfl('CJ'S nrc Ilsed 
to mount Illo power slIppl.\' modllle over lhe 
count(:I' m,xlllic (.�I.,'C .Fig. 9). TI1() ,.PHI'Cns 

, , 
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TECHNICAL SPECIFICATIONS 
MINI-DVM 

Ranges D.c. volts: 0·2. 20, 200 
Ohms: 0·200, 2000, 20,000, 

200,000 
. 

Range e�lendable 10 anything 
that can be represented 
by a variable 0·2·volt 
d.c. signal. 

Input Impedance 0·2 volts: 1 mesohm 
(voltmeter) 0·20 volts: 1 megohm 

Input Current 
(ohmmeter) 

0·200 volts: 10 megohms 
0·200 ohms: 10 mA maximum 
0·2000 ohms: 1 mA maximum 
0·20.000 Ohms: l00}1A 

maximum 
0·200.000 ohms: 10 IJ.A 

maximum 

should have SllOlddeN on both ends nnd suit­
able lJOles mny be drilled in both PC bOlt\"ds. 

The over-nll wiring of tile ]\lini-DVM is 
shown ill Fig. 10. Wllile the photogrnphs 
show the pl"otol."pe mounted ill un 8" X 23/.1" 
X 4%." two-picte metHI el\cl�ul"e, nllY other 

Resolution One part in 200, any ranse 
:tS mV, 0·2·volt range 
:to.S ohms. 0·200·ohm ranse 

Accuracy Better than :t 1 % over most 
portions of most ranses 

Internal calibration with 1.3S· 
volt diode standard 

Stability Less than 1 count drift per 20 
minutes after IS·minute 
warmup 

Noise Rejection Dual input filter plus fi�ed 
phase measurement with 
respe<:t to power line 
hum and noise 

Update Time 60 measurements pt!r second. 
Instrument integrates input 
for 8.33 milliseconds and 
displays for 8.33 milli· 
seconds. 

type of hOllsing lIlay be lIsL,<I, liS long as n 
2%" X 1" opening for the readont is ])1'0-
vi{leli. 

Pive-wa.\· bimling posts, spncc<! ¥.i" lipan 
shonld also be provided on the front panel for 
input tenninnLs Jl :lIId J2. 111 nddition, holes 

Fig. 4. Take your time when installing the components to make sure you 
insert the IC's and transistors properly. Certain jumpers are insulated 
to remove the possibility of shorts when all components are Installed. 

Sep!ember, 1970 



HOW IT WORKS 

The Mini·DVM consiSIS of Iwo c1emenIS: a 
('(llllller modllie and a power slIl,ply module. 
The operalion of Ihe I,ower sUfJply is straighl· 
forward and "'ill not h.:: di;clIs . ."cd here. On 
the counter module there arc two I,rincil'ul 
cireuit�: the cOllnter and the 2'h.de,;ade di�· 
play. In the following discu�ion, rdcn'nee 
should he made to Fig. I as well as the dia· 
grams shown herl'. 

Thc counter cireuit is made up of 11 timin� 
gate generator I/C/), a displ:,)" unblanker 
I Q6). a '-o1t:lgNo·eurn::nt con,'erler (QI, Q2, 

Q3), a gatCt! (>!;Cillalor IQ4. Q7), :,n ohm· 
IImter current ,;(Inrce IQS). and a 1.35"-011 
calibration rdercnce source. 

The liming gate ;;cnerator takes a split· 
phase 6Q.lh rd,'n'lIc,' from the power line ,'ia 
T 1 (wn"rforlll E l aud ".<US it to dri"e 11 5et· 
rcsct flip.flop iu leI. Tlli._ produces a shaTt)· 
rbe ;;I1"arc W:"I' that i� initially )!ro\lllded for 
8.3.� milliSl'ronds and tht'n is po>ith'e for 8.33 
milli_cconds Iw:,,-eform A). 

t\1 the beginning of each mca�urc eyele, Ihc 
,;([uarc Wa"C �uddcnl)' drol'� to "cro. produciu:: 
a reset Olltput pilii'!: that "erases" any number 
thlll "a.< ill the conutcr ami n::ulolll. thlls re· 
SCllin� the ,;oullter to 000. t\1 Ihe same lillle. 
dr;I'e ii' r(:lI1o.,,·d from the unbJallkill!: trall­
sistor (Q6), "hich turns the displ3y 01T. Sim· 
ult31U'onslr. drive i� l'eH\o.'cd from the gatin,l: 
trallsi�tor IQ4). �.\lowil\g the o,.;iIIator to 
opcmle. 

Thus. for th,' first h:ol£ cyl"lc. the j!ate,1 o<(>il. 
lator is a\lo, ... ·d to r\lll and the iuiti,dly rc>el 
,;ollnter a'T"nllllah:� the desired 0·199 (:ount5 
in proportion to thc in])lIt ,·olt:l;::::e. On the .sec· 
ond half of thE' ep·1e. the V/F t'orl\"ertrr i� 
• topped and the di,plar i5 unbl'Lllkcd . or 
I .. rned on. The counter ;'keeps" the tolal 
count )Ire.<cntcd to ;1 on Ihe 1i""1 h�H ("yrh' 
:lnd thc displa)" ill lurn prC$ent,;. il as " visual 
oulpllt. 

The lillie th"l the :!aled oS/·illator is a\1owed 
to rUn is a COll_talll 8.33 milliseconds. The 
'reqllcncy i. determined by the illpnt Cllrrent 
to the gated o;cillator, II'hith in lum i� Ilro· 
portiOllal to the inpnt sil,(nal ,'oh:tge. By snit· 
ablc scaling. thc total ",,,,,ber of (>.o"nt� per 
mca, .. renwnt intcn'al i� made 10 reiate to the 
input ,·olta,:(;. A$ a re�lIlt. for e.'mmple, an 
in)lul of 1.35 '-olts prodnces 135 connts. 

WHit Sl ill nn.l· of Ihe olulls positions. tIle 
input is connedL'<.l direc!l.\' 10 tl,e counter 
module and Ille ohmmeter current �on]"ce i.� 
slI"itclred to pro\'ide Ihe pmpef (-[t!'rent. 

The fifth deck of Sl is 11. �lw]l-nction ]lower 
switch (S1/£) which turns the pOll"er input. t,) 
the meter on :Iud ofT. 

Power trnnsfol'mer T1 monnL'i on the bot­
tom of the chassis, behind tlte ""elector switdt. 
while the fu�eholder fits on the Z'CII!' \\,1111 of 
lhe dlll.;;.;;is. After nil mechlulitsol PIITts �1l'C 
mounted, wire tlte i\lini-DVi\[ logeUter as 

.. 

The inpul voltagc is applied to itHl)�'{bnec 
malcher QI and \'oll:ogc·lo·..,urrcnt r01l\"erter 
Qt. The inpnl signal is protected b)' 01 and 
an in)lut offset eOmpcn5:Hion i- p1'o"ide,1 by 
III and R2. Tran,;.'stor Q3 i,;. 11 <"lITTent ,ink 
that constantly rcmo,-es 100 microamperes of 
Q2"� o:oll"",or Cllnelll 10 nmke thc cQll\'er"ion 
proces.� "cry line:or. The l.ero input e"rrenl i� 
dt'lenuinrtl hy Ihe frollt,p:Ulel ZEHO IJote"ti· 
ometer. whil,' the 8tlllin)! or �,,'n ,;; controlled 
by the CAL I>oh'ntiomcter :",11 U5. 

Tim gute(i o,cilbto,. p"rfonll� the eurrCIII· 
lo·f ... ([",·,,<,)' "on\"o'r.<ion. Th" output of lI"i· 
iu"C[,o" I,.au_i�tor Q7 (·on.i.�t. of I'ul,,'.- ap. 
pea";n:.;: ","rOi<� RI9 \ ,,(t,-eforlll C), Trnn�i_tor 
Q.J llro\'i(lC-� the gutill� 11mt d"I<'r"';ne� ",I,cth· 
cr Q7 is :lllowcd to 0._eiIl311·. \\'a,donn B rnn 
lit" nlra,ureo onl,. with a IO·nu!)!ohm �,'ope 
probe. 

The di8plar rirr"il i8 an i'"pro,·t-d \'cf;!ion 
of the circUli u;;co.! in tit<" "N""lcrir Glow Tulle 
DCU" dCHTibed in I'OI'UI.,\R �:I.I:crHO\ICS. 
Fcllrnar)' 1970. 

The Ii"'t tll'O decado:s arc id"'ntical 10 eneh 
other. They Sh'rt will, � dpcimal counter (/(;t 
or ((;3) drh'in;! a l·of·IO 10ll .lr'el d ..... o,]"r 
IICS or IC6). The d"rodcr dri,"'� trn hi:.::h. 

vollnge tr"n�istor� 'Q8.QI7 or QI8.Q27) 
which. in turn. dri"e the Nixie 11111<':. 

The o"cdlo'" eOlllllt-r "�» .• a sin:.::I,· du�1 flip· 
flop to scn'e both as a loo·"p rounter !lnd a 
2oo'UI' o ,erflow la!(;h. E"ch h:LI£ dri'-e_ a IIeOll 
I,,,np-Ihe lir,;t one aligned with the Nixie, to 
lJrO(luec a "1"' and dIe ",-,'ond IIwllllled on the 
frout panel behin,! 11 n:d "o,-errallj!C" "·ns. 

The olllnmeter current �Ollf('" i- QS. who_e 
hase "ohagc is lixed by 06 (ndju<ted �Ii;!htly 
by R16) ;lnd lcmlwrutllrf'·colllpen�t('d hy OS • 

Emitter r"$i_\ol"8 al'l' st'lt'elt'd to ;.et th�' four 
,'alnes of olinllnetcr current needed 10.01.0.1. 
1. u]I(l 10 lilA). a� lIell u. tilt· 10 mt\ for Ii,.., 
1.35'\,011 ealihrate diode. The rmiller is lefl 
IInron',.."I.·" '0 ,Ii.-"ble tl", rllrrellt ,011 .. ,," fllr 
the input 'oila:,::" 1';111,,1" . A f!:,.i�tanr(" UH'''' 
suremcnt is """]'. by ddi"";rin)! lile �,·I,'�wd 
aTllO(lnl of I'urn'nt to tl ... r""i�tor under t.,�t 
and then (lsiup: th,' Mini·DVM to IIIP95nTt1 II,e 
resull:onl ,·olla:.;:r .h-oj>. This "",thod 1'1'0' id.·. 
a great eOllH'uicrH"e o,"'r the normally 
cr�'nped and hi;.hl)' t10111inear Ohn1Ul<'ICr 
scak." common to mo>;;t analo� ""dtilllete",. 

shown in Fig. 10. The two mOtllllc� lire 
att;wlictl 1.0 tI,e bott.om oC · the ("Ii:\ssi.-; u.�ing 
fOlll' plm;ti(� "nppol1s. 

Put four non-skid rnbber feet on Ill(' hot· 
\.om of the dms.<;Ls, nmking .�lIre tim! the bll"k 
one. .. Ill'C direl'll.\· nlong tltc l"l'nr wall. 'I'lris 
pr,nnils slnuding: the (·,,�c Oil dIP SlI"in'l !inn­
dlc. The llllndic is fnuricllted :IS ,,1""l"n in Ole 
photogTnph;:; lind should br ntt:l(·It&\ to the 
cllassis SO tIm!. it clln swing :111.1 he IIse,\ either 
,15 n (·nlT,,·illg IlantHe 01' n "UP]!.))'!. 

A polnrize\l ol"lluge filter �h(Jul,1 1)(' ;;h.cd 
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UNBLANK 
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Vir OUTPUTI ON I OFF I 
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I I I 1IIIIIIIrn_n:-::O �pSEC PULSES 

'" -'-----6100 !t�S[C PULSES 

['ERASE OR RESET *MEASURE ONLY WITH Kl MEG. SCOPE PROBE 

with epoxy to the back of tllO display opening. 
The filler orilllltation is critical and t-hc /ilter 
should be installed to provide the darkest pos­
siblo int.criol" when the interior is illuminated 
and vicwccl from tlle outside. 

Checkout and Calibration. With tile sc­
lcelor switch 011', plug tho Mini-DVU int.u n 
117.volt, GO-R7. power source. Now plnce the 
seleclor switch on ZEHQ undnote that \l,C two 
l\ixic tllUes glow with some lIumber. If ti,!) 
inSil'lUllent has ueen properly wired, I'nr,vil1g 

Septernbec, 1970 

\.lIe ZEHQ control �hould cnuse tile tlispla," to 
I'ary (rom 0,00 to about 0.40 with the 0,01 
indicntion at about the middle of lIle rl\n;,,'(� 
control. The proper setting for the ZEBQ 
control is just before tllC numeral OliO is lit 011 
tile right-hand side. 

Pllt tile selector switch Oil CAL and note 
that the Nixies and the neon 1 indicator arc all 
lit, Wit.h tIle selector switch in this position, 
adjusting the CAL control cnn vary the rcad­
ing by about GO counts, depending 011 l!le 
parti('ular unit, If tho operation seems nol'-



mal. add 11p to 800 pF of eapneitanee as 
needed Ileros.:; 02 (on the counter PC board) 
until 1.35 can be obtained at nbout the mid­
point of the rotation of the CAL potentiom­
eh:!l·. (Be sure that the �.el'O adjustment lUIS 
been properly set previously.) 

The input ofIsct potentiometer (R2) on the 
Coullter module is set ne:-.:t. Put the selector 
switch on ZEIlQ and adjust tllc front-pancl 
ZEHQ control to obtain all indicatioll of 0.01 
011 the display. Place tile selector switch 011 2V 
fllill silol·1. the input jacks together. The dis­
play should not clumge {rom the 0.01 indica­
tion. HClllov(J tho short, fmd, if ncccssal'Y, 
nujnst the input ofIset potent:iometer (H2) to 
r�aill the 0.01 indication. J)IA(:e tile sclector 
switch 011 ZERO and rcsct the ZERO oonl.rol 
to get. a 0.00 display. 

Obtain a 1% precision resistor with a vnlne 

Power supply is joined to counter board via plastiC 
spacers. Make sure both Nixies alld the "1" neon 
'amp are vertical. Photo!!raph is into viewi ll!! plane. 
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PARTS LIST 
COMPLETE MINI.OVM 

CI-{).47-pF, SO·volt Mylar ell/mcilOr (do IIot 
substiwlC (III dectrolylic) 

lJ/-1.35.Y, lO·mA reference fiiodc (MQlorOUI 
MU2361) 

f/---4J.5'/''''
j
lcrc fuse fmJ 111$(�ho/Jcr 

lI-NeQT/, amp and ollem.mgt lcru (A261 
or N1.',2) 

J1J2-Bananll I'ock or S-Icay binding /Jost 
(OIIC rcd, one lack) 

M I-I'ulcer mod"k 
M2-COlmur rIIOflule 
Rl-2SO-ohllllinwr IKJltmtiomelCr 
R2-/{}()(}-ohm linC(lf fKJlcmiomCler 
R3--12.mC8ohm. M·/wtt rcsUlor 
1l4--I02JX)O·ohm, 1% "rer:i$ion TcsislOr 
R5-I()()()-ohlll. Y.,·l(:fIlt resislor 
R6-909j}()().ohm, 1% Il'ccision resistor 
1l7-9.09.me/folrm. 1% {/recision reshowr 
SI-f'(J/lr'/lole, len-posi/ian. non-shorting ro_ 

lary sIdleh ,dlA S.P".1 snl/II switch fllltldwJ 
III III/Ike 011 l.IOsilions 2·/0 . 

... 2-1)./1,11.1. di.h:: S/('ite" 
TI-Trans/ormcr; primllry, 117 Y; suan/illry 

# 1,6.3 fleT at 500 iliA; 5f':COllllllry #2, 2'10 
Y(.'l'at'WmA 

M;&C,-C"5f': lI,ilh Ihrf':f':·,my hllrlllle: Ii"e t'ord 
"'illl struin relief;"� kllob$ (2): /" knob: 
circIlIIlf/Y IIO/,";:cu omll�C vie,�·it,� filler: 
",M)er fecl (4): mOllll/illS "lid &llIIu/·off 
IJarilware; $oliler; slecvill�; wire; CII;. 

NQte-The lollolcilllf is Iwui/u/J/e frolll S""lh. 
west TeclJ/Jic/ll l'rOllllcu, BQX 16297, SIIII 
An/onio, 1'X 78216: complete kit of all 
aboel': IlIIr/&, #MOJ!M.K, $69.95; (JOJ/paid. 
ilUfUUnCf': ex/ru. AllY awl fill indhUwll ()("/5 
ulso uvaik,ble. 

Fig. 10. The overall DVM showing module inter· 
connections. This sY5tem Is 10 be used on 6O·Hz 
power only as the counting circuit will have to 
be changed for other power·Une frequencies. 

Seplemb ... , 1970 

The two photos above and below show how the 
DVM Is assembled within Its low· profile case. 
The viewing window shOUld be larlle enoullh to 
show Ihe readouts clearly and covered with op. 
tical filler as explained in text. The small 
bracket visible al the rear 01 the chassis is 
used to wind up the power line. The overranlle 
indicator is isolated from the display so as 
to be very eye catching when It comes on. 

" 



The various front·end resistors are wired point·to·point directly 
on the switch. This can be done before the switch is mounted, but 
be sure to double check the assembly before installation. Keep all 
wiring short and make sure no part shorts against the metal chassis. 

betwccn )200 nnd 1400 ohms. Using test lcnds, 
conncct this I"c�istol" to thc input jacks. After 
wl'oing and cali orating, place tlle seledor 
switch in tllC 21{ position. Adjust the Ohms 
potentiomcter (H6) on the countcr module 
until tllC display indicates the c:mct rcsi;,;tnncc 
valne (in kilohms) .  Potcntiometers R2 and 
116 wilt rat'ely, if e\'el', nect! I'e-adjustment. 

ln using the Mini-DV:lf, allow It minnte or 

The handle is optional if the DVM is mounted 
on a shelf. Otherwise, the handle also serves 
as a lilting support to make the viewing easy. 

two for WHnnllp before mnkill6' rlny IlIca�ltI'C­
mcnts. l'hen tllc<;k both the ZEno :1m! CAL 
posilions of the seledor switcJl aud mnkc any 
necessary front-pnncl ndju;,;tments. Thcre is a 
slight interaction betwecn these two controls 
so double cllcck their operation. Catibrntion 
of tile Mini-DVM can Hlways be cllccked by 
switching bnck to the ZERO and CAL posi­
tions of the selcetor swit(·!J. --9-
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