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PREFACE 

Close ted in Product Guides between "Operat ion a l Amplifiers" and "Data Co nvert ers" is 

usually a section ca ll ed "S pecia l" o r "Function" circuit s. Within this eclec ti c family of de­
vices, there liv es the analog multiplier. Multipliers are perhaps the most generally useful 
m ember of the g rou p, bu t th ey arc scarcely ever recogni zed as solutio ns-in-wa iting, as 

op amps have become. 

Ask a n e ng in eer what can be done with operational ampl ifi ers or with syst ems using dat a 

conve rters, and the response will be lengthy , fluid , and enthusiast ic. T he same query with 
regard to multiplie rs is liable to yield (particularly in the worst case) a blank stare , a long 
(thoughtful) pause , and the bare ly audible response . .. " multiply(?)" Others may m entio n 

general cases, lik e a mplitud e modulators or functio n synt hesis, but the detailed , in spired tor­
rents of applications that discussions of op amps evoke simpl y a ren 't there. 

Why not? 

Two reasons suggest themselves. First , multipliers an~ adm ittedly not as broadly applicable 

as are op amps - which dom inate th e analog world because of the ability of even the neo­
ph yte designer (fre sh from an undergraduate op-amp course) to see the ir re levan ce and im­

m ediate app licability to measurement and contro l probl e ms. With the advent of digital co m­

puters and minicompute rs , digital instruments, and microprocesso rs, data converters have 
assumed a readil y id enti fiable functiona lity. Mult ip liers - and ot her a nalog functio nal com­

ponents - co nceived originally to perform circumscr ibed tasks in analog computing , simply 
appear to have been born without charisma. 

Seco nd , high-perfo rm a nce , easy-to-implement. low-cost multi p liers (o n-a-chip) have only 
bee n availab le fo r a few years. Op a mps a nd data co nverters have bee n mature products fo r 
mu ch longer. It 's interest ing to not e t hat even the now-u biquitous op amp was around for 
quite a while before its capab ilities we re wide ly recogn ized and exp lo ited . 1t might also be 
note d that the market for dat a converters wasn ' t just c reated , it was demanded by th e digit­

al revolution of the '60's , as the only rational way o f inte rfacing digital syste ms to th e Real 
(analog) World. 

The ava il ab ilit y of good multipliers in profusion evokes the need for applications literatu re. 
The present e ffort comple me nts ear li er publications ' in docu me ntin g the spread ing uses of 
analog multiplicatio n , b ut th e re is a differe nce or app roac h. Here. th e bulk o f the e ffort has 
go ne into t he sect ion on App li cat ions. although th ere is so me revi e w of basics and ge nera l­
ities. The objective here is to c reate awareness in t he reader th~1t the analog multiplie r is a 
universa ll y applicable p roblem solver. That is, multipliers don't " just multipl y" in the sa me 

way the op amps don't " just amp li fy " . These devices m ake poss ible analog so luti o ns to ana­
log problems with simpli ci ty , sop hi st icat ion , and low cost. 

The depth of deta il in the treatment or man y of the appli catio ns is int e nd ed to attract the 
e ngin eer-at-the bench , w ho is painfully aw~1re of th e gulf betwee n conce pt s and circuits-that­
work in th e co ld , crue l wo rld. T hose w ho arc charged (o r wi ll be ) w ith designing a production 
instru me nt. a test fixture, or~~ full y in strumented syst e m . arc tlw int e nded beneficiaries o f 
this book. No reader ca n fail to be impressed by th e fac t that. in man v of the applica tio ns , 

th e multiplyin g functi o n , which is t he key to performing the over ,J II function or the syste m . 
comprises but a sma ll part of th e overa ll c ircuit: th e re 's p lent y o f room for the read er to ex­

e rc ise hi s ow n e ngin ee rin g creativ it y and judgme nt ov er the ~ 1 ctual implementation of the rest 

of it. We ho pe, then . that th e present publication wi ll se rw bo th no vice and ve tera n as a 
ge ne rator of id eas 

" . . . Be fruitful and multiply ... "(Genesis 1-22) 

1 1:11r c' \.llllpk . the 1\ n" l"" Device ' NO N I.I NL/\ 1{ C II{C li iT S 11/\ NDilOUK, ,·ditcd hy D. II . S h cin~ JJi d. ctvctil;th lc i'u r 
\ :" .95 i' ro lll P.O. B'" 7'J h . Nn rwood Mi\ 0 2116 2. 
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