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a firsgt ndih2p é’?"r‘f‘ls g wava'sfms of the cyrreni oMo P AUtPYs trARSIFiRrs asufuactionpft the putput

t erm nal a'ﬁ'tfg%mf @ transistor having two first majn termnals, two

second maiff ?é °F‘?’Fﬁ peon ﬁ‘Bb°3'"l9 P’(‘)F’“‘i?"g?’ﬁf'g@?"‘e"f ﬁcé°'8'69| °rt5‘? ‘"‘E°B’1‘°H1 nal of the

tenth tra " bd ﬁg a%ef"ef' t e rreans and

t he contqu|g 5'?°r'?’1$ 'a e" g %ﬁ d to the
CP a sh W G r thl'lS Ip 9 nﬁ e measun curre C||’C it I' i

secon l;e rm the |e§€ reS?tgl futhlgr‘F B{afﬁ Its% f&rhtﬁe

drive maa p||f| pér&n

er c aracterlzed at a first

capaci t or g 73 dwd G rﬁlébdlment of ap%mﬁ'&rreﬁgmér}t bc2braing RUthe lﬁ@%& hd?ldf irst main
term nal Qﬂig 8BV LRE abdichnS bSO turRRE thiBughNRd outou rREERGs GAORFSH &Tthd Sutput
arranged hLgkage R nb BRpke drafJemb@iofFigal. of the first output transistor and

t he out put Figanehows atislismbodindnh bl &h rpHfRe birderhdnt Sdcéraing Bthd RtendE Theh@rabgAt 1 Ol
t er m nal mat cédiis@achstduputitandistdr Tanasd 8 sabnddithut fedsigiort Ta hose Idos®r-aaipa Pathor S
enhance érherrappalin sérley bafvednlactirat ipplvar fstgply tanmirahyy@ntendecond power sugplhi termdnap2.iThe er
ar r ange nawitter roh yrarisistos 0l e thg dotiectwedf tnsistohTpark apnnecterh i &t @it 3 Th thereanplifier ve

f eedbar karzegermenttth ehichorlpadr $1is edneectadr rent s t hrough the first and the second
out Iw‘t t r afiky arRiifier Wawmhntaa'anﬁfmm drivyeemerss (10 igr Pupiorl dudnrqief the firshangdethe

cur r ent ssepandpripptitransisial ToulasTherftrivaampaps 48 narrriise 2 differpalialamplier having Ao tapyeers can
of coursbht él"% d1zhwhopey P'mé‘ﬁfs VW °c ?P"P?Cé’lddg é‘fq°é‘6‘f’" P‘P'%Errﬂ‘i"@ t'%F%'"?CFPé’tt%éIH ROVe,TUBRlY a

t ransi stByunal 3 by """Ef—” 4ey PRP& At Y3850 T 'S 5Pk Eé@fﬁ' I"Q}‘éd t‘i’n
gr eat & m%gn mp;g r h's gpﬂ 9"8?‘@ eﬂ%w ;g;s,gog]c i
'dr aw ngs, o

bet ween a Sbie" b u?‘ce Q:Brﬁiect fo a se

the wgyeg %J}S%dq th% se%#rnfaﬁ‘srkft& T QE@ nﬁeb:@d %&U&lls&&r%ﬂ%'tﬁﬁs&i& T?;Scoﬁstiddﬁkflal on
of the oulip cuheibaie® i2f the anplifier, 3 shows a second enbodi nent of

an anpl i fi efe alireMmNYRERN aCik ®é i of tﬁnés&ﬁt ¢m& Mea¥or dalifing #lqid3ERNS carehtlth I d
~enbodi mefiw Bloughnthé BpuitftfaRdista$ MAREE ME M ordér Q6 lobtail G didds IABEadjusieittdf @8, anfplir 5
shows a émabgeivanteMized Gulestént olirreBNmedn havkifiest culieAtGERSEING maahe @0 hhiolg arb @orisiteted
I Nnvenbs oby, a Iréhsistor i ghosé hassheoiter juhaion &l aangen dhsqiedeitvaetyst rbdistor Rz garalia! trgthe
cur r ent sbaseremitier juricianuef ttrapsistas 1TgnEet colidctoFicgrentof tignsiptor @b issé ovassutendd theasolidotor Ns
of the qeHmessothansisiar Freandds defermingd by theaatiosf thetemitistisyfates whihe dansisfors Titdng Ts
anpl i fi epndathe sasiglaneenef refistar l% Insorder; tg minimizp dhesdigsippliont of thengytapgament thefemiiter
anmplifi e?“’fa‘ier%ﬁ fHion s §PERT 'lh 0peH tp ke muph, eraliprdhan tah of tangistordh SHS\iRsistoR B

arr angeﬂ?ﬂgd "a;) ‘3 ii°33 ymg a{xi}%:nce VOl Wééﬁ;ﬁﬂ T dng to nsmg%vésus‘oﬁ’ra Eﬁ%ﬁ#m

wav ot fthet 'ne'"ﬁm ‘f"é’ﬁ'ttéhr? tof ﬁ t%ﬂﬁa@na“;f o ot traas'it?xp@fef;.baﬁgof
the outp i ed Io %u“? é‘n‘BﬁE\ 'stpr 0 i are
shows a sumﬁea?s[ rl(kgo wi ﬁr r fsfe m ere %’aélérg resn |s al

i nvent i ofaudh it @SQ ss e&.@ or%u& v n 3°ofand
a secqgldmg%mr ) Fan Qor L Qoniba slso varfée%&sz

seri es bgbieas whic kJe Hhen\gmlcmp Suel o?fhm urirlg GFHEntSsup QQB uﬂ‘m’ﬁﬁndss'éw y
t er m nal méasurhigGndad 30 &id 38 anl heres Inwt &Frel{téeﬁfohglﬂﬂg firlst R W) debdnbi QUip@Ttrahdistdd I, St or
T2 are cgRneckaahtiBqRH Pt rerefde VAR, FRP InbdakiRl foddbadd’ MBaECAEEImphisy Whirgh a
| oad [ er ditierérGal GAPIRE hRTlg twidPansiBis i Th iafd TE Whddb @RIMBI3 LarcddohrbeRd iP4 béffontiny 8
means sd Owhi€is panddetgditd the Gsdond pavedEupbi Gorthingl 2iby aridehnstdn & cE@aEGcdl tD21{. The base
transi st or of tfaasistdr .Ts Theonahicieddo theding pdwbr capplyr bretnabyviadla frirsisenTy artangediss iaf dicels
havi ng t end t theresilestop pistrahsister] TaaBighilgriyr thé basa 02 of EansibibeTess asmedtesiin diet fiesl pbwer a
common p&irply tewhingl i viasa tanpiptercTscarangsd ah @ dideend tg the shiiectorof fransisior 2. Ihe nagative of
a cur r enfeedbaely peang 4P rajso -comprisyipcreforanes ejfcuif Whipk: fssqopstitufedrhy) a pureplowrse fedt bo a
first 5 npbpse 2“‘?‘692%°Wﬁct?ﬁ e fﬁb?ﬂwe(/ﬂipf"ég?ém A1 vja tve segipgyarapged tramgistorssTaoand |
ori gi nat &8 al"la ?.I'[Th EVW?qPFFkFFﬁ. é's%\cm%ﬁtsla‘i?ﬁ%ld‘ﬁg'ﬁ?tﬁb? Bersuch
as that ?""‘% e‘F’P %“iﬁ B "6?’96; gﬁ?f @PB’F' ‘F'PL‘;"T apsistors
connect ed"t al8 15 npu?r “§‘°E \7’€3ﬂ 6"% 9pLindralet &1 aitery 8T P Fipisor e
col | ector of tran5| stor [err] is connected to a first
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output 6 which is coupled to the base of transistor [err] and to the
collector of transistor [err] constituting a variable current source 15.
Simlarly, .the collector of tragpigigaroeB@s] i s connected to a second
output 7 which 30 is coupled to the base of transistor [err] and is
connected to the collector of a transistor [err] constituting a variable
cur r entTis enarcomedted to]a cofimen pait mbial is Sonnectetto frermpiitiva pdwdr @upply tbrovinal Plar rheaos

gui escedhi camrnt savrce faera Als THeotomanaw bisa @f e fansistotsetis asliTie érronnegted kaoihe pdint89hh t he
out put the diffeseniielempliffer ¥y, [Te i cpliepterp of e Gpnsistorst s et Fis raraaconnested t\le geoodt nent
of ¢ he RONP Supphefermaipgl ZnHerremmon tava obthe tipnsistonins ansh Tre it coprested thihe autpyt P of

curr éntc“m%‘f’i’% Fheagpleckyn ofyfansiton Fe 18 SPeegied fodhe fest "ést“}"ﬁn'?ﬁ aliegtor Pk 1

whose cgrﬁ‘ ;n%sg?o %‘?ﬂ?&tt? (5'}? ?e?"ggr?lﬂ %gf? the ;bgtg% 'i“%aé‘s Pt l:'c’f'sﬂ e Sqngliytest 3y
err or or, _[err
E:ol I ]eclto or mg,%ﬁ;f tora;t ® % 12 {r']‘ : asdgeat?lﬁ‘?'g“f)f 599 Tb‘o’f‘?‘)eb(?t B‘tl}acﬁ‘hr r ent

of t rhoan Ifodpe %n?jf tﬁeag QLa do ’ﬁé l | shf%llowgt % c%ss E\ ead%mng aFfe %f aces
of the JL AN el Qs kiololors m&ﬁssr awﬁ@t@ srgﬁﬁl O ‘%Ej] . In
order tgl M Thds of tt@setiraaétt&@ e.ﬁgr d@ s Moans! 406 00 tahifeod kb ace

of tranghss Qisunbn%h'éli whigh i b&Hs @bt Wth& &a&s&mp&nmmmamdoﬁm :
transistor [err]. The resistor [err] Imts the maxi num current t hr ough

transg sigy+ VekENdo Bsaf @y val ue so as to prevent this transistor from

bei ng damaged when transistor [err] is fully turned on. It is to be noted

t hat t he whiesiVed Brth¢ ®adelemitidly viltageDsfi the tofivant lirensitos (ByNmetls W the. kndwireexqoreatiC ent

cur r entreiativa ietwaérsibe hase@mitiec aittegeGind tretbllacRasurentivg a vedsis®or 36 thialassamatioe that

si m | arthestransishors edls bave [Wertict! eaittei sitfases, This egndioereasé-em tter junction in
series with a resistor R2 is arranged parallel to the base-emtter junction
of trarsidt v =Tl b c@® | ector current of transistor T4 is a measure of 45
the current flowi ng through transistor [err]. The quiescent current neans
al so cd%glhtc% dsr ne%[&tt’?fé“%‘ﬂ%%[@"h@d’ﬁg throuafiapsistes o é‘rf"‘l‘i r?é'“ﬁé\“??d?ﬂ ?:V ke dist val ue
of the ?‘5‘0?{" g;ﬁ Trents su%ﬁg % the first. and second| n[% ans
20 aftd 39%and™ g ST wn fﬁtgﬂt RS 19 4R el Bt
transi sTGf Ohu e T"% <i e%& B34 A0 kot BUR1r el b St qf?e pRyTS

ea

negati v Pseca rirst eren fier havi ng

t wo trqp,g*o% ,ﬁt seer ,o@{,\, vvhose emtters are connect ed to a comon
poi n§, 8 I'S connect ed to the second power supply termnal 2 by
nmeans of a current gource, 2 = 21o. Jhe base 11 of transistor [err] is
‘connected to the fir% power supply "e?rnﬁhal via a transistor T7 arranged
as a diode and to tte cottectfwel & =tranststor [err]. SimK3arly, the base 12
of transistor [err]yis cqnpected to {heIfrrst power supply termnal 1 via a
trans stor [err] arr%hged as a di ode ¥dSfo the collector of transistor T4.
The negative feedback nmeans 40 al so conprise a reference circuit which is
const i tiuthednegys 49 acserondriansiitpar loep fayralsp be dfstingpiphed Ivhichisaoestityted by tthedrajsistors
connectedTet Eitstﬁe Lil) FfsftTSmeé‘?"O‘sim:)?ﬁuyﬁoﬂé?'ﬂﬁ forathis Iboi a t wo seri es-arranged

tra |stors rr] .and [err] arranged as di odes. The negative feedback neans
40 S0 BE:TOMSWET@ B@as&vﬁdawﬂ’wem fl anplifier having two transistors

] d e base- tter uncfions are arra i n rallel and
oo tr?@ EFpt 5 BRn SH55 ;ﬁ;;r' o ot B 40T s R e PR
arrange par ral CIe hﬁ1 efs of the transistors [err] - 5 EP 0 309
063 [err] are connect ed to a common point which is connected to the

posi t| ve power suppﬁll errg,n@kujz)by f{)éamcq.qf) a current segjce 14 = 21. The
common base of the ansistors_[err] and_[err] is connected to the point 8

of the differential anplifier Jerr]. The g£ollectors of the transistors
[err] and [err] are connected to the second power supply termnal 2. The
comean base of the transistors [err] and [err] is connected to the output 9
of 5 cunmweioh Zb euthe 8igdzB curbhethoogh e tratsisbfs Tik and T tdeferrhiesd y a Solagnditedned t O
t he fi rimtweenthp base$8 amtl. ftidlowsthdtect or of transistor [err] is connected to
the second output 7 of the drive nmeans 10. Transistor [err] constitutes a
vari abl e current souncg 15 and transistor [err] constitutes a variable
curr@&nt source Is. QJP—+S=HQ beanoted that the transistores)err] and [err]
as well as the transi'éfors’ ferr] and [err] -nmay be replaced by one single
transi stor having a double collector. 10 The operation of the
arrangenment nmay be explained as follows. The class AB adjustnent affects
the bases of the output transistors [err] and [err] as a comon node
signal, whilst the signal to be anpliéfied affects the bases of these
transistors as a difference node signal. In the neans 40 a first
translinear | oop can be distinguished which is constituted by the

transi stors [err]. The follomnng relatron holds for thrs Ioop [ERR] in

o e I Y o,



i-nswhi<ch [err] = the first neasuring current flow ng through transistor
[err] and being supplied by the first measuring means 20, 25 12 = the
second neasuring current flow ng dphy e0deatgpnsi stor [err] and being
supplied by the second neasuring nmeans 30 and alo = the signal current
through the transistors [err] and [err] determ ned by a difference in the
first anEilitdie eqatmrdlthiseesstrinng current [err] and [err]. It follows from
this equation that 30 [ERR] In ‘the neans 40 a second translinear |oop may
al so be distingui shed, wh constituted by the transistors [err] and
[ery]. The following equatléﬂ h"cﬂds for this loop: [ERR] By means of the
known %exponenti al &¢ansi Stor—equati on and agai n assum ng{That the

transi stors have |den1t.uzca|1§ er urfaces, this equation results in 45
[ERR] 50 in which ZI = the current through the transistors [err] and
[err] determined by a voltage dlfference bet ween the bases 8 and 9. It

fol | ows that [ERR] 6 EP 0 309 063 Bl Filling in equation 3, this results
in [Elfﬂf{] "The col | ect or current of tranS|stor [err] is equal to [ERR] Since
transistor [err] is arrgﬂg f(s iel ith transistor [err], the
collector current of tr Bt £1ssal so equal to 25 [ERR] In the
absence of an input ZVQI-t—&ge-—E-er-H—-a-t-—t—he input 4 of the dnBye neans 10 the
currenpy | of current 3 +cIe T‘:{I be evenly distributed over the
transistors [err] -andOI[Oe r§1s§2 t51a rect current [err] flows through
each of these transistors. These direct currents are conpensated by the

di rect cur meadoiecior Eunlentvdn irankistht Dwistdgudwgh t he transi stors [err] and [err].
Consequently, a current [err] flows via output 6 to the base of transistor
[err]-zand an equal |y |arge current IEe,r rﬂ(_?pm via output 7 to the base of
tramsd stor T2. A quiescent current Pesultfng in a first and an equal second
measurin currentﬁ[err] and [err] will therefore flow through transistors
[err] an “‘[eéraf“j'sm' e isFayanged é(h%ﬁ'%’?'d‘f‘é’afséﬁt‘?' ]T'far*h? qoligeioy cugiept oh gapsigior Veris plge such
a way th¥“he voltage at the point 8 deternined by these neasuring
currefts is equal to the reference voltaq at the point 9. For the val ue of
the qui escent current flow ng throGgh-tIr(a'qé?stors [err] and [err] the
fol |l owi ng applles ~The current gain factors of the transistors [err] and T2

are very ! ﬁ\r ﬂg a? ofqﬁ t \;oh hﬁ tpaﬁtgut tl"? &rﬁe[rr?e 10ath ClY F\ ’Eﬁtlén and
mey be, AgSMI R Ay ?e ol 9 L5 é/trar,@ttgrs /) f@ S5 hara ﬁ& chrrent 4 thvng rom
equat | ONgafp er th S|s eTHE?@:ﬁM&'c%n&%J SHpSnshie®BY Y aitddt du hwh. W BiriaglPf  an
i nput VOl 88RIshRM,J ardd V&Y. ‘Cohdadrihtty8 Eurfofd @Wéefla}su@m% th 16 Whde DR ransibBiET, Vel brRg €
across t &paily @fdeSdutbrt 2[1RWS Yia autslt & the bdss obFaREisioMt,! K qiiGSHHR BlirehtQeduliRy ifta first

- base- em dddeih o4adl kaghs meésuafﬂaa:utrmm afd QY &ill[iRkdidre AdWthioQgH Fansibters TR ahditd. Ahdf
“base- @ kdnaistors Uy falt &5 2@ fnotv [tieivehn rid Bsch St vdySthdt atie Joltage ek Ehp paintls [deteriinewMby Givse S
~equal t oméasiring lzokels i§ equat th ehewaleteacsoioltdgh @t thelipaistcae Ifor teaivalue vk the fobiesvemtgutrdat ough
t he t r antiowing dweugh eansistomiTal apdeTar the folipaving apHlie$ Irhscunbm geih éactomé the trammistorsr iy abd

vol t age Teepre]vent lagheThinmeans Zhahitiec base Surrdnty 5 caxea msy smalk and inay be lassumpdhdo be

r ef enc%PP(PUF‘F'a%yée eVt ke bhibfollvipiam equationd « rferctha medsuring ghrenisdiewing inghe

[ er N4 n%qs%‘ﬁgéfsa“émﬁt vofage ¥ufeent through transistor [err]

Ist =le2=1l (9)

For relatively small currents the voltage across the resistors Ry and Rz is small with respect to the

45 base-emitter voltages of the transistors Tz and Ts. For a ratio of base-emitter surfaces of the transistors T,
Ty and T2, T4 which is equal to N it holds for the value of the quiescent currents flowing through the
transistors T1 and T2 that; : . :

h=k=Nl (10)
s0 .

In the case of an input voltage Vi, at the input 4 which is, for example, smaller than the reference
voltage Vs at the input 5, the current through transistor Ttz increases and the current through transistor T11
decreases. Consequently, the base current of transistor T1 increases and that of transistor T2 decreases so
that transistor Ty is further turned on and fransistor Tz is further turned off. As a result, the measuring

§s5 current Igy through transistor Tz increases and the measuring current Is, through transistor T4 decreases.
Consequently, the voltage across the base-emitter junction of transistor T7 increases and the voltage across
the base-emitter junction of transistor Ts decreases. At already relatively small currents transistor Ts will
therefore be turned off so that transistor T will start behaving as an emitter follower. The voltage at the
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decreases. Consequently, the base current of transistor [err] increases and
that of transistor T2 decreases so that transistor [err] is further turned
on and transistor T2 is further M%ﬁjn As a result, the neasuring 55
current [err] through transistor [err |ncreases and the measuring current
[err] through transistor [err] decreases. Consequently, the voltage across
t he bas@n@ithipbift's thutiadrea38s sif thit ramtosd VE ahdeTq Jwilll OBV RS Eurdiitcind ransislst ge

acr oss 4ndd:H6i8 eereay thbrercufrann Thé base Ghirrent atibsth Srsistof &1 ard ofl @arsiB@E ESconfdquently eady
rel ati viedrgasesrin this ouay tremeasiring agiest lerand sonspdubntly Hier @fesrest dugert divougll trersistos 0

t hat/ t r Benis icorttroled|te g rjell-gipfingd eosiclval valusHedepengend of the exderit tot vichf tapsisianeh is titned

vol t égeomWherhdrivipg transisior Tz, SR QUGBS BYTeRbYTIoUgh tsodistar Tgistsimiarlyj agetroliedsta dhesame hat
transi segdulyabpr] and [err] will convey less current and transistors [err]
and [ er r] Whew jonediae e paspouaenisof therfansisiory Tioaed = & fpfpves fomarauasian ek ety
[err] ahd bk aedgrenined by theJolowing eyaloAt | y i ncreases. In this way the
~measuring current [err] and consequently the quiescent current through
trandlstor T2 is @nt¥plled to a well-defined residual val ue i ndependent of
the extent to which transistor [err] is turned 5 on. WigRydriving
transistor T2, the gw escent” current through transistor [err] Is simlarly
controlled to the 9dhe residual val ue. When ignoring the base currents of
the tgyansistors [err] and [err] it follows fromequation 7 that the
currents [aE lapparnd irdr el odhidn GB4VEItHE: R 40NEbnErdd the Waiidnie Gieah ivalGe of BRR] | t
| S appas@eits tkdagh tnQraRdiicl TPBnd RO Jalldtwhich @& &uusl Gl b treféronce GaIld. 0 Figt Rethe

har noni @latigheiip babash 1@l culrbis ©§ Whd @rde®rrbilidMy Hhoahd & ebyliaflors11Sik Sfiosn [geaphitaltg Fay. [ err ]
t 0 a vabuighows ihelwakatoreg w8 the tcorremtsr Iefad B Nireugtl aleLteansistors i gnd Paast & &inctieh at thenshi p
bet weenvditége Giirat tatwtppied of thaopffier arfangboteatr Forrteelsdby oiveempsrisoh tequaxeioors of1l | s
showt gihesehivaerty ip thekngwn 2icuit lauaugerhdnt argeshevfnoin ipeokest linehin this Figiet As [seappdrerind
[err] tnothigifigutecthe residudl syreontsof [tfempgvdramrdm{tm frgnsister igedch fime remtioligd to heonstant

vol t agevuer ' ipllows frem eaustienpt]tthas thsresidya! cuigst B OVeYbyar r angenrent . For the sake of
conmpari son the waveforns of these currents in the known circuit arrangenent
are $hown in broken Iyngs in this Figure. As is apparent fromthis Figure,
the residual current of ®he non-driven out put transistor is each tine
controlled to a chnstamvalue. It follows fromequati off2ll that this
residual current is giyen by: 25 [ERR] 30 In this enbodi nent the residual
currgnt is thus equal to half the quiescent current in the absence of an

i nput’ sj,GRabmbodiRnt b Bl dfeht iAls daiti (SR thb HResdoHt eiifehtiPhe LERRS oF bPput S
each ti gEnaPaid fo¥nib WslaEH cAonPiRE ndrSdrRerMRGG T SR Bd BirilOtutnbd H1E5hdGE prevented
Consequedh biing ufiRd Gt OSchsdRusity, (hes EBdstové istottioh @EREd. ShicH ¥R BabGerhisanmighbt t er
Vol t agevariaiohaibi MO Sutpht thahdst@s! bidldmall," thd) BisiBilio Saudddethsr8Byl ik alsb BMallliSHke tHel g
causesl bl eingistos Taks Svafisiinkd ofitHidCAridtiveoffthe” GitpuBimpedahdRUdf tHig ansistortand hpreer ] 1 S
al ways bdfuheaethl anplifidr Reangamert isi srall 66 thittse distbrpant of thaegiatrsigaal @husbd ihereby @rasb St or
and hensnaalioMorebrver, ttiet dibsipatignl in fthecnonariven myentetransisty is swtistantially tdnstinttbecause the

di st or t fesiduad furehicfioning thatethsdugin isl acosalelie tiked laed s lsybsiantiall eopstentelt s 1o Mpnatashbat, t he
dis athe barmonic meen yalne-ofl fewcamentsuihrgegh ther eutpyt iangiptors andshepes im resigidl gurtepieen ant
beca ebe proetrellad forp different; vaiyerip the|caim 9i g difarentaheisod die rrto of e gmifleetufagep ardirand

i s subsPiEhEUTaNs-Fugheraqre, fhe fagtpr 1’%'“t36“§9%" 18 52n be ARifigdRy %‘%f}gn‘%f"?f‘s'ﬁ@'éri“ el ue
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ChOI C4§ le":l B,ﬁ frgﬂcﬁ\ﬂ:}l Qr ﬁggto l‘él‘f f transnstor

Fur t he hQ bl Lb‘?‘ A3t (f Yengihé{ o9 t
transi sm&é df'aéi.\ &t@aﬁg% DA A8a ) SO t@fhs st% eesnﬁyaévaces
Fig. 3 Fbmasiodsimfe ogi |§T§%géa in & DadAginl Johf%ﬁraﬁ{nrvﬁtﬁg i oran&% #8 to
the i NVeRkbR irbrdistoh 4 s bdARectRITE the QERRNSdWeB sUBBY BorrhiRdt 2553 Rbahedf Q1RGP sdUHBET al S
as i o FisOThelbasel biQraRdidigd Uit, #sldavenib taGbitag® folldwet HittPd tranBigedTb Anda ddrent(dircé RYL ON
conf i gumed hassofwiaiisistad Tl ielchhadtedto the séchnd oviput Bof tehitivee@bdnead.or i s connected to
t he col | edhe Datidgtdnrcanfiguetians Th,e¥26 andaTudl Tézhahsw@eoria tvbrg rargescuprent ryeio taedl coreedubntlybase
of t r ansérp sroail baserquirendsiid thedratdistors &6 @ndiTzpower supply term nal 2 by neans of a
current sduthe empasimdnt of Fige 3 fiediest oftput £ ahthp diivemepesris fonpectaddmihe oersinverting inhet

fi r ste oak guammlilies 50 thesedipyeriag pulayids amnectsd g taroutput § efthesamnlifigr arangementy Thanged
in a DaPYPU gt B swalfied Hlis sprnasteduorthe ese phifpepigercleo. T ampfipr % ensires @Aegeier  of
transi sfagfragiogroynd the DarfinglpnepnfigurationsTig fze o P BRAIRI ¢ ripnobthgpyipyt voltag duge ang
of a cuf% BYYiregtifsc thy) outeytapgistor T} bging limippted,, s thatothe, voltpge) Vp at thej Mttt By 5
voltage follower with a transistor [err] and a current source [err]. The
base of transistor [err] is connecteddto the second output 7 of the drive
means 10. The Darlington configurations J[err] and [err] ensure a very

| arge current gain and consequently very snmall base currents in the
transistors [err] and [err]. -



In - he* enbodi nent of Fig. 3 the first output 6 of the drive neans is
connected to the non-inverting input 55 of an anplifier 50 whose
inverting output is connected to gpg) fudigagigy3 of the anplifier arrangenent.
The aut put "of the anplifier 50 is connected to the base of transistor
[err]. The anplifier 50 ensures a negative feedback around the Darlington
conf i gur adccwstely follows|the vbitage af e tdthud 6 iohthé Hedve chiessOt0t Sinde tahsistdrds tsLaivays tutned brage
due to noas-4 raseltpi the auiesskntt duaend Gonirak according kes the rinvprtion, ] it Isednsgede thatndhis aegative so
t hat t he foesbackgentiuesitq fupdtion ¢nerectiy uprlet allFirgumstangg®. 0309063 Bl accurately

f ol Lois t heFigot shays adbird embodimer ¢t arparpiiifier [pangement aprording tq the igeriow int whighdbest or
[err] i¥s |MA&LYEPAEIHEYe 819 sarge eleransq pumepts astieFigd- Adiearencycirpensetiop sapesiigr Cr
accor di ng"iq). ghés \‘W@nﬁt“leFPs "f“i opig ifothe gmplfiet H'é‘t“g?"l’ﬂ"ts 'sn‘éf %& P\(/é @é‘@ﬂtt?aﬂ H"P“t
cont i nues""t"t'i"e\r dﬁg‘ﬁ:p 54

afetpe arpqﬂme{ 3, p
third entBeih tﬁﬁ % ﬁ°meng o §r"ee 'fa"% (dre g?gm )ﬁ% ‘?°H'?P§ﬁg F°d'PF in
whi ch hepurrent SOurc W? secon% ou} e d ive meggnsgﬁg% oa ns a c acDJ;ﬁC?:ﬂ'ﬁﬁ 3.

A freqllen ﬁ%ﬁm Jﬁf'mﬂ%&} Sl ciRle i’; hedt SR L DARLs Jhgs the

gain if t b1, ge”& igh' qun IX enﬁangégqx Eg' g@sl nce the
anpl i fi erstabh@ @fr!ﬁé"& o Qr‘éﬁﬁ‘é?ﬁe e lcBibors?c n& BE ai uie%e%r{ts@pﬂm Eh and
the firsteoRith t EUNBnt BBéaU thiyBRidd 8 doriéht-halPMtnidiosss al SO connected to

the bage of unah.ts liaﬁsB&!uﬁJnthe bRpilibr 309 sdhsti@bd @yc; Gfforbrbial GRIDRE ARG o tahastOVE!
supply termwadde shithRardVbeHectRIND alcBimb® pei WARR tsobnieliel! REthD PV sSpdRRbrhinal 2
term nal 2a HyunBER6cdh,. Thd Pase oCkHNSIREH T, S BUHEBCEE ol the Bstdutba 6 I theSIE@ONENO U put
7 of the #hdithecases s thsidty TiEaomnaiedan bapapit 8 of thé anplifier afirgeroanJ6é tatisctdref r |
ensur es tteasistorhieo iingettyvahteage td the ropwar suphily ®otihay 1200 [theeablidoter ohtankisterc T fis

t ransi gt oronifegted o the gositive pexgesupply drming 11 by mesarsd of tacaurrénd squjceiln apntite apguteutdp ohi gh
f r eqirénci e amANfers30c et 19 Isecopiecie® torthy bish ohivesiviehbe- Thedird puipit|6i of jheakivg he
anpl i fi ermea? dhigeire senneqierbiod ?fc?r@%%?'ﬂ]u winge pellpetyr inpasipeciad dp thp fitsbPavee
control BRIy EHTiEH 1&'3?\‘6”?‘?)1953"1‘ eisgamecied o the Eﬂ@@n@“ﬁ%ﬁ‘&% EpiRgy? By At &

dom nant - HP sptﬁce( Iagd HEp outpy 15 Pl Atcapaqiter lf'luf""‘l r@gtors wheres
const i f’sut l ’ﬂz Eéﬁ‘ft"ihﬁﬁe sﬁ' t‘?é 5\?)’( stgPaéﬁgf’ tr°é'tp ge orr]
whose em?pPé 9 ag%ﬁ Kguist f"é h : a(':'ge ? Q(

power SUp lf'e %Jom Mb e%dn e |'s iy ﬂ afa 9 SI gr?s%n ? "fnSI St or :
[ er r] is C t ¢ gm 6 lm r tae[ Eill;bsinvje th wﬂczptethpase
of thegy ren,slcsmneftmv bl 8 9 e e Mhe rr ge A B

arrangenefmd_eﬁ;'aera,cs{g{o}segsttégaom,potapmg,g@,gor err is directl y connected to the
power suppl y thé héPaivdlfeolibadk thehr3 €10 R IrGiinGdr 10dhs EdnddSdishikdiishddPdghih. Fob thé @rst loop
connect edwithQrahdistorPBSITLol tNLIolOMING bquatigdNops:t er m nal 1 by neans of a current
source [err] and to an output 15 of the anplifier 30. This output 15 is
connectedvege 1 Memsbaveamwof Vegansidtor [err]. The first output 6 of the drive
means 10 is al so connected to the base of a transistor T42 whose coll ector
i s connecib entiich Yeg iadhef gatessourpe valtngesal (sl rplevast transistor. Hor dredsepgnddeppevith trarsistorssTs,
connect edTs Hist e Teawshl thedolleving eqyetiop helds: i nal 2 by means of a current
sourge; I's and to the output 15 of anplifier 30 by means of a capacitor

[ er r}“ “FﬁéV?%d“VGﬁ‘avﬁléf?s@*é’sﬂ'ﬂéPfWPf | Qf') 50 exhl bits a | arge phase shift,

Sapfc'efjoi | B o S0 Sy oo, Bck o b i f ity B,
i
bgltoween t fe"?) ﬁ‘&r “éshﬂ'?y(‘;g %"i ‘H%tl sth? %®rr] and a second diode

[err] rrapged pa IIeJ to c itor [err]. These diodes prevent the
anpl |fr§er@°f1err] romrvgsé'l ngVGSTver iﬁ@/en in the case of fast, step-wise

signal s (fdr #aSb&Rd fanslinbarGoop R tREANGs fatf OUr th enbodi ment of an anplifier
arrangenent according to tﬁe I nvention in which the 30 sanme conponents
have the gapevislerepgevawrer@)s as in Fig. 1. The arrangenment now
conprises MOXS field-effect transistors instead of bipolar transistors. In
the negat i v€ofidsmdanedesistransd vbiig thatqubdraio Sdidtioesaip bbt@eShedriin Berddicirdniig endsthe d
agai n. Fogatd dvarcé vattage Vep o MDS harksistanisi stors [err] the foll ow ng equation

hol ds: [ERR] in which [err] is the gate-source voltage of the rel evant
transi st ob.= FOHVastYe® seBnd | oop with transistors [err], [err] and [err] .
t he foPf owi ng equation holds: [ERR] Due to the strong negative f eedback in
t he negat'f‘\Y’é'c'Feedback | 0o |t can be assuned that the second differenti-al
anplifier [%ERR F§°%{T%XE§P ced, so that it holds that: [ERR] For the
second tran Imeé‘?‘“ﬁ"ﬁ?ﬁ' "’?“a?%% ALt hat : [ERR] 50 For identi cal

transi stors and using the quadratic relationship between the drain source
current I D and the 9



gate Source voltage [err] of a MOS transistor: [ERR] 55 in which [err] = a
geonetry factor and [err] = the threshold voltage of the transistor, 9
EP 0 309 063 1 equations (13) anpp ¢ dfnoegsasy be witten as follows [ERR] 5

in which [err](1 +a) = the current through transistor [err] and [err] (1
-a) = the current through transistor [err]. Equation (17) can be rewitten
as [ERR]qu&pnsaumatndosnerﬁbéhmeaeﬁpml ons and rewiting, it holds for the

rel ationship between the measuring currents [err] and [err] that: 15 [ERR]
Thi s et + offs iek@rebes/la+VbOm ofi7ha circle a quarter of which is valid.

Fi d.s6a shows thls reI ationship between the nmeasuring currents [err] and
[err . whiep = errgrelt follows fromequation 20 for the neasuring
currents % rhﬁc‘f'ﬁ’é' abyieesitr TeAd nput vol tage that: [ERR] 25 For
rel atl\\,/&e"gr B FY Rt Eropgdr a0 dtre across resistors [err] and [err] is
smal | wi¢ ?@b‘@e [P gat e- source voltage of the transistors [err] and
[err} n+the g argtlo of the length-width ratio of the transistors
[err F{ %?5 ( 5 transistors T2 and T4 equal to N it holds for

t he qui escent curr’@nts owi ng through transistors [err] and [err] that
[ERR] | éy Jdgtrénocwihegé' %}tﬁaﬂy%' r&ﬂmé@ (i.’()holhg'ﬁr thg\lﬂe@dﬂorgﬁlb Métp&n tﬁe%eaﬁ?ﬁﬁ&pjrﬁnts Isy
transrsg,,g(iiz e quiescent current through transistor T2 i's controlled
to asg esi dual vaI ue which is given by [ERR] When driving transistor [err],
t he qui@RTeLRYYELeM/GikkpRuUgled ransi stor T2 is controlled in the sane
manner to the sane residual value. The waveforns of the quiescent currents
t hr oughrhisheyuatiod [Padcribasan Bt ofr 6 ciece A gliatac bl whichois vallae Figugapshowy st @ltonetip t he
anpl i f i telweprsthe mewworingi cagerésigeand &al |y in Fig. 6b. The residual current in 40
thi s emboWitmsnt lst fows frapaestiomed fof e egesulingt rentIBwing ingte atisencq of adeeht

cur rentvoltagetha absence of an input signal. In the same way as in the

bi pol ar enbodi nent, this prevents the non-driven output transistor from

bei ng t'sirhse =df f ﬁ’-r‘nh t hereby causing distortion. Fig. 7 shows a fifth
enbodi rren of an a |f|er arran errent accord n to t he |nvent|on Unl i ke

t he fr eV| "‘s %P §s Eﬂ “t’eipP 5 of
the o p grc oltag;?dq ra r ln gf:??% o of ansr ors
arr ang E ransrs an? tl tequ[ar o N1 S l s fo ' e q]nesceré nﬁﬁ}ﬂm %%hrou?h

transi stor ose coI I ect or - emtter pat hs are arranged in series between

a figgsty, quverNgupQég/ termnal 1 and a second power supply termnal 2. The
collectors of transistor [err] and of transistor T2 are connected to the

out put 3 RfoliéwSroRTGubtfoh €10) Mt HIE B! for JARPIL, ARSI TS duiddeht cARéht thedugd ar e
driven traRsisidi s & datrolkid tv @ ré¥Riadl sandddwhichhegigenBpans are provided with a 50
differential anplifier having a transistor [err] and two transistors [err]
and pseriy ¥ N ighoseN@a@Phe0nstN Br j@2spcti ons are arranged in parallel and whose
emtters are connected to a conmon point which is connected to power supply
term nal Whéndrivieg hensigtor &, tharquiestentoient tardugly rdnsistor| Tz isTévatrdiiedsie thefsatne aagiest or
[err] 8 teoieme cesidyaltvalue.hthe| wirierms of theguiegdantzgyméntpolivougiohe gefeut itrensisfors sed
vr/m ¢h er}P"‘?S‘r?f drerpatpat Yoltagm of thejaplifier & §ts diforammaticathiniy &gt o 1Bg repigypbcurrppidn
‘Bag'éb‘t?l‘"ef’h'é thup arrgwraahse glp -3 ?‘fﬂes{s@’r qujesest uEPI it apsense gf andpryh d

| nput 'e Egy aa' Cfé ‘?S’ eyt TP ron-diven 2 Brrsrr b
transi stOR ‘Y? o a0 CTASmE o oo s acBorih 1o b, oS ©

whi ch t&' rous embodiments, the arrangement comprises output transistors of the opposite conductivity type
45 instead of the same type. The arrangement comprises a PNP output transistor Ty and an NPN oufput
transistor T2 whose collector-emitter paths are arranged in series between a first power supply terminal 1
and a second power supply terminal 2. The collectors of transistor Ty and of transistor Tz are oonnected to
the output 3 of the amplifier arrangement

_ The transistors T and T are driven in phase by drive means 10. These means are provided with a
s0 differential amplifier having a transistor T11 and two transistors T2 and Tis whose base-emitter junctions
are arranged in parallel and whose emitters are connected to a common point which is connected to power
supply terminal 2 by means of a current source Iy = L. The base of transistor Ty is connected to the input 5
to which an input voltage is applied which may originate from an input stage of the conventional type. The
common base of the transistors Ti2 and T3 is connected to a second input 5§ which conveys a reference
65 voltage Vie. The collector of transistor T2z is connected to a first output 6 of the drive means to which the
base of transistor Ty is connected and the collector of transistor Ty3 is connected to a second output 7 to

which the base of transistor Tz is connected.
The amplifier arrangement is provided with quiescent current means for controlling the quiescent

10



base of,transistor [err] is connected and the collector of transistor [err]

is connected to a second output 7 to which the base of transistor [err] is

connect ed. . The anplifier arrangenppy 3p8ofs gYi ded with quiescent current

means for t;ontrol | ing the quiescent 10 EP 0 309 063 Bl currents through

the transistors [err] and [err]. These neans conprise first current

measur i ngurrssnisoud tivehtrapdisiars & eraint THesd @eknb yorapriBi\ftstt duaers measdiing] ragang 20nkHickhe

base- em tateceonstitutesit byom PNR teesistar STa Wihb$e iese-arsittert janctigngin rspries with iasresisteramige R is

par.al | el atr@gemearﬂalsieﬂ@rhaﬁt-mmq ivnalion ofrtrapgister (Ta&e sorerit thongh) randdier Te and resistor

t hraugh tFr dhgimeesye picthe Tureenicthioughi treapsistor[Ter T4 minimize the digsipationy thet amitter: gyrfacanef

t hr ough trPasiFr Ie dF cespy Jo bergweh pmatiprziian fiat efi tessigert Trohe resistop iy tafsarlimis teace

of 5 trdREMEePypiug %fr“i‘%cwrg"t@ﬁ%’%ﬁa"ﬁ'ém‘bE Py Rreyent dagape phenrapsistes Iy Isdylly fymed ep-st or
f‘}e‘f“s ' F%’PH“F% Stoped FfﬁS?!“n‘ﬂ?ﬂs\m 36’1‘ "‘i"ﬂ% BCYRPFIRN T

[err]. HF §?°§'ft ) i § e
t h h t GSI 1} rJju nl
r Oug (gtor wi % tOéﬁ e % a@ g i ég ratr?]e Uf W fgnt { I E%l tOf y

turned o

IS Cur Is converted. across a resistor VO ta e a
neasurlng ?l 9 IOI’] in
roasurnd “E‘?;\%E%. hxtéfu bl ss§o:.. el e ee&gﬁﬁ ﬁ, T wﬁ§w .é I
junction gty ﬁ‘r%bt'é ‘Ebrth Jzecon u‘?rﬂna?é‘BJr‘?: Qzé)lr —
measure qj oit thﬁsn&bl’rfs &donhacidid e Brhl[t&tbgpanglgﬁrnﬁ;' anll % bl& 121;)? tra {osTsClk' EJnﬁ&Tled' S

converkeg M6 coRstofof RSO, TR regdivd 3bdbadk Métink 86 coMriSe1a ketorbicd Rirdult WhiBR s
ther et 0. cdiRBudlibp WeeidtiesCaiahddiont B8 @ NGnsivtds O £ FARGISR @eRtdnd & bagsirack mpans
40 whi ch waice apiufsrt daicevl T 1,ais fcbingdtedd Thd AggaIVE IfétdbatRoaits A alddadbimpaset a\§bcond

t ransi st diffsreftiat srhplifian chairgy tvp traksBRes Rriabd i Svhaseceniittans) are icarthetted @ C@mMoN paEati Nt
8 whi ch iwbicke Broosetied to the pdsitivesgavenslippy teenina @ bp Imearsarf ricargdnt Hulfsy LLnedlsthe bbsea
cur Rﬁrw sbvansieto] B fis| connected k| the Jdmendopeiet 8.df tif differemticd poplifier TseTer gnd ithe besamidet ed
t o tfie efrensistor Tofis canpgeteddq e erpierof trapsisiothe base 12 of transistor [err] is
connect ed 1B opegration@f ke [afrangeraant BRY Pe evigingd ay folloars. TRedoare gan hadistinguishigsin fthe
means al é‘l?a‘lso‘ﬂi;i)f prsthe loop withsresipiers Fei Poafldi rappisters Ts.sTrodins 879 I 9 iRy teHieorswith es
ar r ange mE§TistosY Rea Py s Bipstig ang Ty r‘;" foljoping, (g%‘&“?i‘é hald, AsgitRingHey the qifesgniigl gpelifiery
= R t PwHre Rt teiReed Sut fodle feggtyq teed is connected. The negative

f eedback JTRADS, 40_ qlﬁsg orrprl a second d| fferential anplifier having two
transi st ¢¥ f g:l ‘g g @se enmitters are connected to a comon poi nt
which is 6onne ed t0 t B8'%ositi ve power supply terminal 2 by means of a
currenf, spMiGe 14 = 21. The base 20 of transistor [err] is connected to

t he commonpei ntthgc‘p,fenttﬂt}gugﬂlrgsfsgpﬁptl al anplifier [err] and the base of

t he tran3|stor [#@r] 1s connected to the emtter of transistor [err]. The
operation @f =t hemnaerdnaeoRAteskBYRPE expl ained as follows. Two | oops can be
di stingui shed rertichéti BERasm Hé curfeass 1f By LOBRUIN rdRsiEeS I ST MEST, dndrthd mesbidihg
transist @msents i, @nd ko isgéh gyerr] and for- the loop with resistors [err] and
[err] the follow ng equations hold, assuming that the differential _
anplifier 25 [err} W il 1 be bbégﬁmred due to the negative(i@edback: [ERR|
30 in which [err] = he‘current through resistor [err] and [err] =
thegcurrent through resistor [err]. The relationship between the currents
[er\fy‘and"‘{err] through transistors [err] and [err] and the neasuring 35
currents [err] and [err] is given by [ERR] 40 and [ERR] 45 Wth the known
rel ati onshi p bet veen thq‘ Sasem fvrer vol tage and the col liggjor current of
a transistor the folRow ngs&an witten for the equatlons 24 and 25 [ ERR]
EP 0 3Q9 063 Bl Wth these equations the follow ng relations can be

obt ai ned DYwRPRBFndin rSidtoHints CbedeBl Lhteh) eSHitief Wittigd SHaQHOBonbdid? Kirsht BF & trdnGiEibe

and [ err Jne3Bliowing can be written for the equatio d 25
50 . Trg I
Isp Isp.
1

Igp: Iep

1"



Furthernore it holds that [ERR] If equation (32) is conbined with equations
(30) and (31) the equation indicating the relationship between the
measuring currents [err] and [egplodod oeBtedi ned: [ERR] By filling in the
equat i ons (26) and (27) in this equation, the relationship between the
output curfents [err] 25 and [err] is obt ai ned. However, this equation
does not * Wity ¢hese squaiiine trmntalloping oelatiehs tanobes blitgned Tiyemasny of slutiorofor theecuoertsput

cur r entthrough tandstanctsiand Tof t he out put voltage [err] of the anplifier
arrangenent is shown in Fig. 8. 1In the absenc'e of an input voltage the
qui.egscent currents of transi stPr err_]I err] will be equally large, so
that %it al so hol ds t hits Eeklg- 9:0@ Td]e s o1 ows fro30jequation (32) that:
[ERR] Wth the aid of equation (26) or (27) it follows for the value of the
gui escent current of transistors [err] and [err] that: 35

VT [ERR" For calcul ating the resr dual current of an output transistor when
t he ot her out put transistor q{ ven, asurr ng current of the driven
out put transistor, fol'r'rsexalrﬁmlé ff'ii]er:ﬁ1 J'ned to b¥llvery large in
equation (32). It follows for the neasuring current that [ERR] Wth

equat i on EZBdmole ifH3lak gs for the residual current through output transistor
[err] that [ERR] If equation (36) is conpared with equation (34), it

appea Sistiigit= § he@pesi dual current is substantially twice as |large as the
gui escent current in the absence of an input voltage if it holds that [err]
> [err]. WFhauaion{azpis Sdmbinde Rt iequttioral (30)hendaaT)athe @Giaidn indicdtifige the Sralbtivhshipt | al | y
equal tietvebrathe obasulvg carantlganeizd isobtaikedy. 1. In the arrangenent of Fig. 7 a
capacitor [err] is arranged between the base and the coll ector of
transistor [err], a capacrtor C2; i sR range %ween e base and the

col kettor of transistersT2RElden Fczap Tt—ore isTarr ed bet ween the base

and the collector of transistor [err]. These capacitors fulfill the sane
functions_as the 12 EP 0 309 063 Bl capacitors [err]. and err |nthe
enbodi nen V ES‘!’"QF? ° eﬂ“a"%’isé%?) Ao (Fﬂr'%‘“lér?ﬁ'&ﬁ? relptiopship Hope

non- & ﬁ? anahyliey 'p T %]”’ Q/‘arhehe

(hi promg r—rE i T %e Gy

the arr ‘E’ hf ect transr
'11% EEr i 81\%]39 {
|nstead£ oI ar raﬁ%srstoors e 1 nv ntar onis not limted to t he

enbogl rqgr;t,g.sgnwﬁ mBe fdgist and the second current measuring neans nmay be
constituted in any other way, provided that they generate a current which
I's a neaswitR tefaidt df 8quatidn (28) tor f2)VbING fdrltieia@b of e qdidstsnt cunBflt of tahsistes anEndUt put
transi st,akat: The drive neans may al so be constituted in any other way,

provi ded that they drive the first and the second output transistor in the
pushss 10 pull node. The enbodi ments of {he anplifier arrangenent according
to the invention are either %e{, y buf It up with bi pol ar transistors or
they are conpletely hdfpt= GHI T igotar -dpdhsistotd) It is of course

al so possible to build up the anplifier ptP\r angenent w th both unipol ar and
bi p Iar transistors. Clains 15 1. An anplifier arrangerrent corrprisi ng - a

fir (T1 and second (T2) out ut transr stor each havr n nar n

ter i nal °§' thPré‘?s ”‘l"ér"Fﬁ"h 2N Syfppt Jrans g‘g " t‘E“Urrent
pat hs a@%”?ﬂ" é?’r Qipu ‘8’ f°f ol m)ezr‘sﬁr"ﬂﬂf ér"ﬁ{Y %[P%'“(eﬂ“a ) and
are fur c°(‘5vﬁ 8"’[685" heifd (3) for connectr ng a load (ZL), 20

drive neansg (é for driving the first and the second transistor, said

dri ve m%ans having a first input (4) for applying an input si gnaI a second

I nput (5) witR edualion (6P H ididls brdle M&uﬁfbuh&tﬁmgn 6iflpuk RarsiBter AR r Ol term nal of

the first transistor and a second output (/) which is coupled to the
cont ;ool term nal of tIhe secoridat,{,ansr st or, (36)

If equation (36) is compared with equation (34), it appears that the residual current is substantially twice

as large as the quiescent current in the absence of an input voltags if it holds that bR > V. The control

56 behaviour of the arrangement is then substantially equal to that of the arvangement of Fig. 1. In the
arrangement of Fig. 7 a capacitor C; is arranged between the base and the collector of transistor Ty, a
capacitor Gz is arranged between the base and the collector of fransistor T2 and a capacitor Cs is arranged
between the base and the collector of transistor Ti. These capacitors fulfill the same functions as the

12



- qui escent current neans (20 30) for causing a quiescent current to row
through the first and the 25 second output transistor, said

qui escent current neans having first and second current measur i ng ‘means for
generating a first (1S1) and a SERORIIOBSB)N neasuring current which are a
measure af the current fl'ow ng through the first and the second out put

transi stor, respectively and haV|n feedback nmeans (40) for controlling
the qu.egicg?ﬁ Cefrran s ke gﬁv palsqin this embodimopt dheaiespRat mﬁ@g’@eﬂ;
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3. An amplifier arrangement as claimed in Claim 1 or 2, characterized in that the first current measuring
means include an eighth transistor (T3) having a first main terminal, a second main terminal and a
control terminal, the control terminal and the second main terminal being coupled to the control
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- aflrst (T1) and second (T2) output transistor each having a first main
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10:5.« An anplifier arrangenent as claimed in Caim3 or 4, characterized in
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‘the transistors are field-effect transistors. 15. An anplifier arrangenent
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