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A novel approach to amplifier distortion
lf the load presented to the voltage amplifier by the power output stage appears verY high,
crossover distortion can be reduced and the voltage amplifier is much easier to design,

À basic câusê ofdistortion in powq Mpli-
fids is quite siûply thât they have to drive
loâds, somethitrs which is cleùly se€n iD
Fis. I (b), wh€n the hisher resistânce lord
ot 2.40 ciû have i:25 volts of swi!8 sser-
ated aqo6s it whilst thê low lesistmce load
of 0.8O can hâv€ only !10 volts across ir
before ir limits. Another wày of looking rt
the siruadoD is to tly md senerate 125
l"olts gNss the 0.8O resistor, when sevère
distoltion jn the form of limiting will
Goù. In othe. words, it is much asier to
d!iv. â hish-r€sistance load thu â low{e-

Thc objecr of Cbss 'S' is to perfom the
trsk of nakirS ! low-resistânce or im-
pedaîce loâd rppêâr to the voltagÊ smpli'
ter Âs Â his[, id€âly infmite impedance.

Basic configuntion
l,.t V. (Fig. 2) represetrt the voltrye oùÈ
pùt of the voltâg€ ampliûe. ud IL, the

V- 1!oLrsl

Hg. 1. ln the basic voltage-amplifie. stage, a high'rcsistance load prcvides a leget swing

tu Sandnan was bon in 1933 ot Jew-
ish parcnts an.l alûost be@me atailo.l
Aftêr saining City and Auitds Full
Techhological Cê.titicate in 1957, hê ob-
tainêd his M.Phit. dogtæ frcm London

Many yêaÉ ago, he published a
schême for eutomating thê .ailways as
paû ot a schemè for roâd traflic auto'
mation - he telb us that his chiêt plêa-
sure lies in the invention of new
schêûês such as a bandwichh conprcs'
sion sysrem, cuùently in tho pipêline,
and 'Etrcr Take Off," a method ot .e-
ducing amplifier clistottion published in
Wirelo.sworld in Octobet 1974,

A deaply hêld, though hardly novet,
bêlief is that we shal nêver rcsotve oul
prcblems as a @untry untit, we pay our
enginêets sbout trvi.e as much as wo
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ourput of th€ subsidiary culr€nt aEplifier
which also provides load pows. R- is â
slllall resisror which dev.lops a voltâge V-
goponioml to the l@d olrrent IL.RL is

If V- is us€d to rn I(e the subsidiùy
âmplifi€r develop a cureDt IL, as clos in
value to IL as possrble th€n IL-IL,=0 and
Z- wil rend to i.IiDity.

This is tl. simpl€ ideâ behind a whole
fùily of circuits, one of which will trow b€

Basic circuit
This cosists, âs seen in Fig. 3, ofa voltag€
uplifi€r, compriling â stmdald op€ra-
tionâl amplificr with fe.db.ck (Ar,Rr,R,

Ftg, 3, Easic circuit of Class A aûpliliaL A2

ûd a voltas€-cotrtrclled, hish-impedqnce-
output cuE€nt mplfi€r (4, wirh its asso-
ciâted bridse of R-, R-,, Rc, Rcr.

As the non-invenins (+) and invôniûs
(-) itrputs ro À2 are vinually ar rhe same
pot€trtial, inêsp€.tive of what this poten-
tial is (â basic prop€rty of op€EtioEl u-
plificr6), it folows rhât the bridge must b€
in balance ând that, ideâUy, since IL = IL ,
Ar sees s! i.liiite load.

Domonstration circuit
The cncuir of Fig. 4 works otr the priF
cipl€ of rhe basic circuit, with the âddition
of a coEplementâry push-puu pair ât the
ourput (Trr, Trr) to prcvid€ norê currênt
thân th€ sêcoDd 741 ud its voltag€ fol-
lower Trr is a capablê of.

During the crossover region time when,
sy, T.r srops conducrinS and Tr, hâs not
yd $sn€d b coDdùct, Tr3 provides the
output voltâg€ ed the impcdece it s6

F g. 2, lf the cutent tuom the Nnênt
amplitiet eqùals that into the lodd 81, the
voltage amplifie. sees an infinite
impe.lanæ. Vohage vB co1ttols thê
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dlops fron, ideâIy, infllriry to 1220.
Hoç€vd, rhis is oDly for a smatl excu$ion
voltage and cunenl strd s T!3 can €âsily
hmdle iL \fh.t is more imponânt is thât
who thc trmsitioo is completed, the im-
pcd$cc sccn switches fron low to hish
inp€dânccr which wil ptoduce . volta8Ê

Howevcr, this spike is of very low am-
plitùd€ dùe to th€ low output inpedaûce of
the first 741 â.rd its voltlgc followcr erd,
morc to thc poifi, ât leÆt onê ot}€r clâss
'S' ci.cuit, which wil not be deicrib€d Ât
ûh time, ênsts in which this lriûor prob-
lem do€3 not occur to â mq@blê dcgre€.

R€sistor R, nay b€ tâken ro rhê juncrion
of the 22-0, l00O ad 6.2k0 reiistors, so
redùcing ùê oùtÊt iEpcdmcc to zero.

The crossov€r dbtoniotr of À2, T!r, Trl
gl) has a very smrll €ffect on ihe output
CW2) and this cficct (w3) is less ùan 6nV
(spikc voltsse) at the vftuâl canh of A,
corrc$oddidg to 12mV ù rhe output
(âllosing for a$eotuâtioû by rh€ tso 10kO
resisto.s). That is l2mv h 24V Fp, or
0.OSVo.

Circsitrnaly3i3
Refdring to Fis, 3,

vM'=vùlr-=-l-vM
\ r rA2p/

R4
wnclcp=-r lr.l

/ f  |  
- l  

\
wheffe vM'=vM/ | -z----i- l-t I

|  | a l r 4  l l |  |
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A2 ouhur cu rcnt forn s wo i ng êircuiL

Ru+Rc
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-a fr'=I+
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Th"r"to." n;"=A{R4+R') (4)

from (3), ad applying BiIohnl Th€o!Ë[r.

RuRc'=Ru'Rc (5)

^ R?'+RI
^ir=! 

/ RM\f/ \ !l 
Irod (z''

,_ F;/L\F/ 1
- Ru+Rr

wheDcé *= 
, n"f; '
'-n"R"

Rc=Rc'(l+^)

Rn=Ru'(r+p)

/ f  r  l_,\
\L(,.#l /

Now o=F#;

ând R-=r*,

whe&e, fron (l) ed (2),

aûd rhus, by biûomiâl apploximâtion,

- RM+RL

which, for À=-p=0.01 (1% rêshton),
siv6 R- =. (RM+RL/0.02= 50 (Rfi+RD,
so that for Rù + RL=8+I=9O, the lord
rpp.{s as 450n to Àr. The fornulaê (4)
(5) ând (6) âre 'ts€ful as idtisl desisn
sùides, but the tuI fomulÂ (2) rhoùld b€
us.d for thc 6rd crlculstioDs.

Thc cilorit h â srâble one ad hâs the
sr.Ât âdvântase of dcdins with thc plob-
lem of cmssover distorùotr wbibt not
n edirg ![y sctting-up, cvêtr thoueh s
chss B Àmplifier is eûDloyed iû thc sub-

Frs. ,. Wavafoms in circuit ol Fig. 4. Top
show crcssover distonion at output of
.ltiver stage, midelle picturê showing that
output of cutènt amplîfrer it cleaL Bonom
t.æ shows small spike at input ofvohage
amplilie. êaw.d by both output trêBlstorê
coming back lnto condu.tion aftet being
Nt off duing crcssoveL

sidiâry rbplifiq. [t is âko iDseDsitive to
the effæts of tempûâture, sp€€inÊn snd
âsEing drtions or cross-over p.tfo.!F
ârce, udike thc stsndÂrd dâ$ B aEplficI,

(6)

AzÊ>>l

P-Rc+Rcr'
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"",u"=u.(E- J,
d"'.f.* I'' =v" (R34-**RJ

RM+RL

, - /!ll\' \nu ' /

/  l \

\Ç,
_ Ru+R,t<'"=-Rd(l+p)Rcl

'fR-M'Rcu+ô,)/

Flg. 1 Addîtioh of pow* stage to augmenl

l,et Rc=Ra' arxd RM=RM'

(2)


