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The basic investigation oB tranoPetox feedback amplfffere ham proven 

mathematically simple and of great practical value. Ths behevior d single- 
eterge common-emitter ampUfiere is becribed and provide8 a building block . . 

with which clrsceded feedback ampliliera can be anolyeed and designed. From 
tbe reoultlt. ef t h i ~  anal;;i@ the condltion~ for minimum drift for caecoded 

&d Ugh-voltage power supply packaged together as a olngle pieea of portable 
countfag gear ie  uPaarr bvelopment. The Ugh-gain Uaneer amplifier ie eb 
heart of the eyotem and must ham g d  reliability, WUO Bandwidth, emall 

0.5 ~ r e c  and current gadn of 7,000, and ie decsfgned to drive s current-puies 
diacriminatoa ,cso that only a few volta owing cat the ~utgut are needed. 

LC 





The term "drift" here meam the c h q a  of the aa'gab. ft 4ao not t&e 
(Y 

ohaa~e d operatin8 paint, aa in o dc amplifier. The &08gnatlrm drift 8e uaad. 
because thee eifecta axe ueuolly slow a d  rather randm owing to their many 

cawe's. The grsateet effect frs due to temperafur@, but BQae-gofiat r m e  are 
airso very important. Ia eeltiition, the trlwlar$stsrcr may change over long prictde . 

of time, or they may bave to  ba replead, thereby ~awrZsg atme "dotEtt' of tb \ .  

erc gain. 
8tnprla &gee 

DrOFo may be deacafbed simply fet 1-1 Elad I Q Q ~  f ~ e d b c k  an8 far 
caecrnded s(ag?es. First, Bmewr, the gain squ~iatfoae for the 8itagte stage' muat . !  

be ctieeuetscab. From the equivalent atocuite of Fig. 1 am9 the srtwpWieral d c 

Fig. 2, one Biaee that the equertftms axe simply = 

Upper 3 db bagusae y B W 3 S, (2) 

The quantity ig i e  theref e m  the ireqmney .O which A falls 9 db 

Nattce that r& aod Cc are the eltscte wbtch reduce the 019W %@we of merit.'' 

'i Abo, the GBW QBRYBM be c m a l d ~ ~ e d  ~ o ~ ) & t m t  am fb gab ie changed, b c a w e  
i 1: dfsot. the D fpztor. 





The quantity (tU i s  known upon meoejwemsrd d fB at the Umits of eperatiw. The 
dellred dA and a imwlsdgc of Pa horn moaamemsnt oP d allow a caloulatica d B 
/ . For example. LI an amplifier Ls allwed to azlft only 5% ovet.a craetdn 
tempetatore range. tbea dA = 0.05. Suppose I. mceeweti to-be 0.15 9ntB a dp 
p, 4 6 0 .  T b n f p m  

we have a@ /R; 4/29. 
Q. 

The bias scheme rnwt afat tMb eIiaqat-3 ts achieve 

~ U B  tmcauss it,.aterminee the &a tt ooperaling point w ~ c b  taipe -rmine %. 
T b r s  are areo~zal oderewee Oa which m e  may find dieswetoas of Mas- 

B etsrBiltsatl6m rehsmee. 

- ' lor sxampl; 8. F. Shes, Ed.. ?Isanriotor Circuit Ens l luav in~  
(Wiley, New York, 1957). 



Loop Feedback \ 
The t a & f ~ a ~  Oeedbaok equatfgn may be wed ahgl with a few ei83pb b 

t: - 
, . - 

deffnitime Os eeeQlgr a d  thorsughly bsaoibrs t b  effect of' bop %es&ack upon 
&Oft r 

A a geie sf amlgliffler 4thcPut Ooop, 
X es gain uf A after bop ie applied, 
p = feedbask Q m t ~ o  (ratio). 

A Prom I(e  
:... 

and dcsffulnej 1 d PA h p  gain 

Subecripte oi 1 denote quantity Wore &fft eccrwe - Ohe e&~enee caee. 

Subesrigte of 2 denNe qtaantitise &er &tft t a b s  phce. 
, 

The cbarrrge & g8tn, 

w b r e  d l  = loop gsia at A, md K1. 

Flew the graph of Fig. 3 one may quickly eee tb imp gab rqdred to o w n  
the &@$red % when dA has been meeswed. 

t 









Motice the comparison to the optimum drift fop @iagt s  - Eq, (17). If there tare 
two tranasietora, per laop and G Is 3,qQO. then n r~ PnG 8. which mean@ m ween . - 
trzkmi~tors. It Le very aeldom a designer will eheoea to use this many unit. even 

though it is optimum design. for tbla rearon ft le godl to camparre the drift of 
the optimized einglse A with that for  dsubbte wing th6 rsalne number of 
toaneietorm. 

Now o = since n ir the number 4 loope and there are ueually two 

ttancfelors per loop Sn the doublet. 

Comparing Eq. (20) with Eqe. (1 9) and (19). we ese there, 98 still a dietinct 
advantage In using Loops (doublet. so far) with negligible Local feedback. 
Drift af Three -Stags &ope (Tttplete) 

Three e'tagke with a loop (trigleta) have a gain K of the form 
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2 1: ZC = A g 3  /p 4 2pop + $ +  PA^^+[ 'pT. 

When y is constant with freqwacy o m  b e  

Here K Oe d the form 

Complex roota alwaye caudte c)gterehsot. The angle of the ceui~bs roots'.is 
a and the overshoot i s  a function only of this angle. as rhbm 
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TRIPLET WITH LOAD BUFFER 

TRIPLET BIAS CIRCUIT AND BUFFER 












