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transistors 2 and 3. The resistance 29 is in series with the d.c. supply
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current settrhg of th 50 -push-pul I ‘out put stage dependent on three
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circuit processing. These factors are in the current setting of the current
source B, the ratio of currents betmeen transistors B and (b; and t he
beta of transrstor Cﬁ These factors are dependent on the areas of the 55
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deposited PNP transi stor, diode connected,with the emtter separate and the
60 col l ector and base joined. The junction of Q7 carefully replicates the
junction of 60 the controlled current source @B in proportion to the
relative areas of the active regions. ‘@B is also laterally deposited. Wile
Q7 is formed of two "disks", @B is formed of 18 "disks". This produces a
relative ratio of areas betvveen the two transistors of 9 to% but in
practice the actual current. ratlos are slightly Iess bei ng é g

r oxi I 1. _
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Jgg‘r l’ll ngtlon l?bstarﬁuagmounfs ?g&eage?eratlveog%glhanr%’ ]c|rcdut values@rﬁ{lcla\r; e ?‘i %L;g‘lkl y hi gh
The' cBrcuit vaﬁuewwﬂdd:cmataadn pdsr@nleteldafrﬁmrthesmmmit eommmﬁﬁmaé then. 5 5
The feedbadioutors ifigy UBIEJP‘FP tmi}“ lit““ ifier to the
5 input prg ‘i‘é"{mf“ﬁef‘éf m@ aﬁ ﬁg{ﬁq rI ier noted in
the power fikfal s slséfmmwﬁot Gt dc@@'ﬁlfrhﬁs)éto@ mu lflcatlon to a
fracttPon otrawspero'!cmbed Fﬁhsamted& diedea Pde-D3zand citme ammethlSaandt het® dl i ng

0 €0, (o)}

. vol tage an th Pc1slr%(l)td6 ormalgg%%@hthea ypomp %Qec'gy means of
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" CRI dAd di eﬂéeﬁr@%ﬂ 8, anggie(?}%ﬁq egfl@azenp% %ﬁ pent 18)is
set at a d vvay p0| nt
bet ween thqaotmlsnt RV;,Qrde'fa@E!'&:ﬁ Int Sade] %sﬁﬂmmesum sytowdh Je . This is -
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a e output point -of the anp | |er be cal cul ated as fol | ows e
collector of 20 may be regar dedlezifslwe'dnnect ed to a currét node (point 3
1). Regard s a current node, the sumof the currents toward and away
' Efrot hpst he-ﬁ'gegmgwuadtorz&mmMﬁeefé}a,[c'@i@gl arly, the current dra‘wnlzgway from
t he 20 ,nbb#@llc{ftoxtduaemdkdmsctm Q@I8, @O, the current -approaching the node
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current frGaang ig @U?F erjc 04%-3 iﬁe iodq dypRince 27.
| ncr easi ng g %&j??“ﬁﬁoégﬁﬁh% TEYNHICR 27 ¥, Reg thef8Ys the idling

vol t age. SI nce that current is supplied fromthe collector current in QO.
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i ncreasing the 30 - col | ector BeudMdnt in QRO has a |ike effect upon the
idlirg voltage (V18). = 30 °$ﬁ'e_chr%€m at the collectd® of Q28 replicates
the current in the serially connecfted di ode DI, which flows under the

i nfl uence of WBhehdabes z¢rer elipdei CRie nsdrnomra(tion,pﬂnb c}uuﬁﬁ:tl inomeafemfw D, D2)

through t h&one F%ldé’ﬁ Ploig adgitionatly jafly by wigE is not in
i g'&‘ § o atap on resxstance 29. The tap is set up K o ‘E the
operation: g re ance 29 toward ground and 3.4 K ohms from the term of

(2) 40 r&ftadceS29owrdrB+t. he zener diode CRI I's In operation, t#e current

I n~t-he serially connected di ode D% (ys addi ti-onal 'y -influenced by the
presence of CRI, whose cathodg is gpled to a tap on rgﬁi stance 29. The
.tap is set up 3.6 K ohns from'i’“ne:;tﬁexm nal of resistance™29 toward ground
and 3.4 K ohrrﬁlfcruorrpnttﬂ%lg(lardrntengl cﬂ; té}llo as resi stance 29 tovvard B+.

40 \V} 7 Vd e T § determine Y the voitage across rc51s CThe Current |n
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t hat 45esi svelrgedrog heosmienme)udﬂmpom Sine & disdeDTiefodkart Biadwathat 0 jshe drop
across di o@salDeurrepkiitsHireps isflovered lzbﬂ (ﬁapprmatslh@n?-h fivolf. et i on to QL7,

| ess the 48UTrentin QU pssyymngp Soltage f7gr of O-f X0ifs Bprqes Smitter s&?ﬁ‘“@l@ Si nce di ode D3
is forward biased with a 45 smabk current, its drop is lowered slightly
to approxi mately one-half vol tlaeFhe—eurrent in QL8, assu#ing a vol tage drop
of 0.5 volts across enmtter resisfarte 30, 0.5 [err] _

(4) 3.3 K The current in the feedback resistance 27 is a function of the voltage (V18) at

50 the amplifier output, the voltage at the node (31), and inversely proportional to 50
' -feedback vesistance 27. The voltage at the node 31 is the result of successive input



The current in the feedback resistance 27 is a function of the voltage

(Vv18) at 50 the anplifier output, the voltage at the node (31), and
i nversely proportional to 50 feedback resistance 27. The voltage at the
node-3i—s—the .esu.t of—SucCCessSI ve i nput 8

1, 561, 279 : 8 junction drops "Vd" (Q11, 9,
QLo, QA2), con%enm ng fromthe grounded term nal of potenti oneter 23. The
polarity of theivoltage drops in the input juunction are successively
positive-for QL1, positive for Q9,- negatl ve' for QlO posl tiveifor QL2 g

| eaving a neg of two positive juncti ' q'ehe-.;gg{us‘s—w
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+ 1.2 . 29 L 7 +1 (6007F
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The parallel circuit connection thus forces any current flowwng in Q7 to be
replicated in B in substantial proportion to the relative areas of Q7 and
@. The 10 current of Q7, which is the primary reference, is dependent
upon the bias voltage 10 and series resistance 29. The value of resistance
29 establishes the reference current in Q7. Assum ng fixed bias voltages;
~the current of current source B is thus primarily dependent. upon the '
current in Q7, and 'the rel ative areas of the two devi ces.” These areas are

controllable to a few per cent. 15 . The current ratio between
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current Ieff a’%fﬁé itk ‘Bjéé m fon of Figure 1
repr ES@I’ltSac&q&dt prtbsiibns1®Gl cdr adadilin Ye mpfoead )adﬂxﬁfmaIIEd tgp achi eve
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These wi ||l now be descri bed. In

t he enbodi nent of Figure 2. a full audio anplifier is shown, including pre-
5 anplification of the audio signal and a power anplifier simlar to
that in Figure |, 5 but having a second feedback | oop. Elenments in the
power anpli-fier repeated from Figure 1, bear the sane reference nunerals
in Figurg_ 2. Th$3)re_- anplifier has as its conponents a differenti al
anplifier Conprising PNP transistors @, Q, associated PNP and NPN
driving transistors QLI . Q2 a single PNP Qrt ut 10 tranS|stor QL3:
current turn - '

: DLI stars leR 10 fhern h
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anplifier at a 50 MNsignal shows an inprovement in signal to humratio of
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