EP 0 196-131 Bl Description The invention relates to an anplifier
arrangenment, conprising. -a first transistor having an emtter which is
caupled to a flrst ‘terminal for connection to a load which 5 is coupled to
a reference poi‘nt, and having a EBI0d8613%Bth is coupled by means of a
firs gemogong&qitor junction to a second termnal for a first supply
vol t. , -a second transistor having a collector-enitter path Wmch S
arranged i n Eerinvestioniréldtesth @n. e-opllfewonger@m FQ 's @t h of ‘the fir hich
transi stor, -aﬂﬂfsh‘w)? "3"‘6%)?’1 'gg‘ljrh ; ?‘QEF' ?om‘,’é‘t't% oR San  or
g second i ,t,tgﬁ' tage “and
@ -a thir Eéoaﬁtﬂrﬁk%r ﬁd’vfn@ﬁ@ﬁllhc&&etﬁheﬂim{ wmch‘sehh@wrn sami winthaepliectdsase &
for recei \einigr math ot first sranpistdr, and lavirg\ai calipctenwhicti is caupledipa athird termioal far agecefl t he
base of th@plmosqsetwh&hsq highgr thanrthe first,gp "ﬂ?‘?g Pe% relates to %nRHEtQ F‘H%
ol 114 ST %"sgég?t.:a,ﬂ"m a,:g?"f el
arr angemen mﬁ Qé?e‘l té/ P udi'ili:\ml viith s%crpﬂWiﬁphﬂ&mIvraﬁgembntf or
audi o si gnat §uchén Spifier drrafggaient of ate darSs-Gwpbmawbdemalbmds hoo\mrampbf for pydiq
whi ch t he sighdie &t dlaseG smplifiey isto be unfersiodd to mpancamplifigriin whigh e:ﬁé P yoltage . ¢
dependi rfg"vr;?enmwmer sfsgm#epe ipason the ffpytsigng. H}'F'aﬂ‘ﬂff f"r‘l“e"i'“ RrhAdne? 'H?'bh
ef f ei ci enéf? f UnitddSstatbs Fdiéht Specifidatieh 3lofrebl A as
Pat-ent Spﬁéﬁdv? %ﬁ &Euﬁ@%&g Ehﬁg io&hégfn&%M%fﬁé fﬁﬂ@aﬂge&tanahﬂsedbmars nal
.5 appl i ed,atamnfdhﬁnémae&a@fada y efiittesolidwen fgr low mputarpithged the secand transistag jseut _
viat a:t# wtmnmmmstqmmeadta@eam masq 8!’{‘ ?W't P“ 5"‘*4”‘ than -
voI tages f o conne ‘ﬁ: t::é-"sftﬁ'i"zp mt the IRt SYRPEY YOS TTENS) s? or
s tofnect® ” t’% PE e néLeon ,thJ SolthgiacdiPihe bésHdndER jPRGANEIINe
hl ghet tthQnsl tt{esﬁosﬁd&nﬂ suﬁéﬂiﬁtﬁliﬁhe fulh firsssapplyIchitagen hoirdst Grpréckidé breskdaw i,
SO t hat.2st loethé. bisﬂ-tenﬂtlpjnhqfowad thapeulti of thili voltape rediededs m!dge!imath? Passtmetqf Hﬁ§?°§f"br
i S..Cconnectrausistas. In[pedes toeyent t tapsistarfeom being hotipm » d%gi‘gﬂ[:fsa Fﬁ;ie the
does. not S(%ﬁ'q%t”mf' H"Wﬂ"f ot ¥t fully gonc ‘é""ﬁa{'é'gs%rﬁfﬁ"“ SUEET 81 %6

rst ransistor;
transisto

back Gf] tiabe LIREEUIEStha thiya it tﬁ&ﬂn‘nyldf tie babutsmgmai ynd

vol t ageso Icansedi ﬁ‘llv. theeme.aﬁ:b bR daiphfidt deatigemélid. Fofthéd Mauba'saatmnltetveltag emm baem as

t he resul tofthé third transistur i Btanaalulemdetoms sma b voitege- fThe

second tr #aul @tthﬁswmﬁs E :d ?jr '“ ' ﬁ ;ﬂ{é ifor
bot tored AMER ﬂ,%f.%’% ﬁf&ia{ﬁ agf et artitg an@htwamssa e N0t
yet ful ul- Ly oafdil nglikeo .gpmg mraam&angiedthe invértion baise
line of thﬁ\pf'ﬁdi' Sirarigér&é’m IoSh@tvpe tiginediethe apeuinmmméphosf chmetsrget!hndtBPés i s that

t hey limt thehedbirdnmpneibtor h@fom uqtlv mpp teto thgtpfé n somg:d thgsecond :
ef fici e““’"“"'“’"“‘@" “Z"' '%"",‘:a S ‘Z"t'.‘, DLHHHG i Gk 20
on the poa%ﬁucﬂ ca éhmt f9§t chirfen® § ﬁfoé\'ﬂﬁris h¥ sﬂﬁb‘@ rar{gﬁmﬁ Qf aess0 8

SUPD' Yy "VOlshtd8 cur @sou:e ﬁ%m«:&u orcpuﬁ:rwi foudh trdneistonaf thelsarheconthetivtydypeds the

supg y voltbnageanﬁktnuandheomdrsamfcortdmmbmmem tter vol ta e of . the first

traisi stor aﬂ@etmttqrmhelfqurthﬁsn% s capRled tp h

o o e R e L S Ao
of the fh h ,uﬁé’: Ao rea, P | er arrangenment which has
an inproved 3% gkt IB&WeéfO‘hb ag&ctsw\bfrtge foortic trmpistqr smhthnnsewnd h(ml{mdvmf junction is
ar rangerremonnelctedMemanwnmqumm@e#m\ﬂéﬂfmwmv" ‘F‘ﬁ‘g fr angenent. of
the 'type defjthrkese ¢f the fourth ieans " {5 spragrter 8Rgint bty "e"r i eusior Juneticg
third t Fodr@f’ o Pu hie@;:o%f Jn\/ft k%ﬂ&ﬁ%ﬂo QRRAR dufput @ alvoRdge @hual 10@nd detonts
transi st Orsuﬁ v$| §HQ, sufc! Shé badb-eier valtageait vesaturstion vulplges whish yields a -~ |
third terng ntiblw miam adputvditagesvingland bm:e swstemsla"v ipppfovedsefficieney: Eppramplifies s [
arranged bﬂtanmntm 'tahFhe@dvaewm thay it gep e ns‘sgor iF8 the se 2

n |nve QI-I'S tt nd
transi seor . h d::’ag ont iAot arF’ elr. "Eﬁ kdg€ Shind & ehn
CO”W' Ses iiséb“geléjrxl o voF tlm he% dmble ﬁrsmm'godaufahﬂmrs aﬂmcase thee

t er - COfpfifatirA loutpat %I e Swihgtdnt Be 'héré‘d%éd By Ofie ﬁése-bhmesmge:mm tranp It\ pe
as the 1 hi scdortisnas@itis b me@@oammmmm@mmmmnma tmel ‘-‘b?famf
of" t he fs0 Ufirstreutreng pasireotand thie seqong ’@GSP ﬁ:g"\é'g

2 second SHEt TSR, a;ﬁesﬁ’aem S Mest -
and_second®! guﬁrA dafyemamaeésmtor mwrﬁénbtse&sbdmwerl es
ar angerrent ananherr d’raﬁ@dﬁdﬁﬂﬂdﬂ&blﬂﬁncp wiitht & durther ethbagirhdnt ©E theciovaition oay be

j unct i ogs acdrastetided inctha er seexind Sernicarductordunstion e theemitee-hase jipctiag|of & g trapysiefne
fourth transistor and the second sem conductor junction is connected to the
third current source by means of a fifthe senmiconductor junction, and -the
base of the fourth transistor is connected to a point between the third
sefni conductor junction 50 and the fourth semi conductor junction. Wth such:
an;anplifier arrangenent it is possible to drive the oufput..te.a voltage:
ecftl‘ar”‘to ‘the second supply vol tage m nus the sum of one base-enitter

voI tage and two sat urat | on voI tages whi ch y| eI ds a substant J aI I y | rrproved

I T o o o o o . 2 a0 Y




EP 0196 131 Bl arranged as an emitter follower. This preclude the
occurrence of distortion as a result of the sudden decrease in input

rgsi stance of the arranger'rent Wﬁe‘iaﬁ ﬁﬁy‘tranmstor is turned on.
anpl i-fi er arran‘gerrent Jn accord B nvention is verg Sui tabI e for

use i Na ilbér, ik FiaciGape baesertcwiof dismioe ARALT of S| sHfidea,

arr ag.g{é ap'E ’%ﬁ %H“bueﬁﬂﬁ:i cﬂmetatrefgamﬁt whep ﬂ!? F b e f tin tarpaghs,;ﬁt ors

are connect ad amplifier amangementt jiy agcordanceWih | “‘ r°“ su' a CEMTsts of aed

Thi s pus hmwfér e SR Y e abd 1o L hplt B

current s ‘i: ﬁﬁ‘lg ﬁm’ BiRilensod f@net infthad thecthrcaeugrentesouisesgf dhe t;""

cormoned | m}w AhgberitEaTe camraoned ttafodn pne oMo YCHESTE S94TESCANG TR

the thirdng Exﬂl@é‘tbrs bmsma'ﬂ eransistops arel coupled tethe SoMB t%'{"w t BlaRidle; witH eRAheENT S
by way of exanpl e,

of the i nveEmbodiments bftlmlwet?@" %é'&scf'?fdrﬂ)?'%'ea%tf !
with reiaeméhmcwat‘ﬁ"q pﬂﬁhrqfri’dﬂbmﬁﬁ in dcBorudhc€ with fhe gwengion, i s t he

E?S:J(r:edlzagh [ ugzi Erma %ae,gn SHthedr@Rganiht afmgatadordance vm th the invention,

de veesiontolh the amplifieg & ermmm'ts* off o inbord
shows an extm%htwﬁ 8 puash-poll ambl@euarrptcp@eqe § iﬁ‘, ﬂ'ﬁ—&mg ﬁvgimfl gur e
4 shows,a pUFgurefis mwanpusihfnu PmP'@efaiggg tt -Pertbobiiftentdtiad

inventions KFure 6 gt ?.nu&anﬁ wuﬂrsrf drfhleﬁ{bodtmemme@mwﬂw t h .

second enbo 1 o q’ahp& rh@ﬂm amplifiér @rréngehawsn axcqudanke with the @? | n
accor danc g,,yn or corhris N trEviststooT,, wme emittenia qoowcteﬁﬁdhﬁlq to ﬁ

PUSh- pubj Ra@Pbrinbéted. By meaeebrdm tlwq’!? ?fd'tPr si ag a th
i nvent i on firsks mveollagsMeme m’f‘a Pm@%@o .ga;n,,&gm’&eﬁ&'m in

accor eJIancéh itte ’ iahé el Qe s@gmoéltaae%, ‘Enefbasesf thaPapsistor
Ly aist st or q&ﬁfﬂ Q‘L’E { df pns:rsam';ecr; esargen 4430 ooyl Bo VT S 0

2D RL Qéﬂﬁﬁ& i© nn&)bdﬁ&&ﬁ&erﬁinamu:fp(mgs poly tqqqél, t source
tfansi St§50 lsupplyinig 'a cgreatdn ﬂ'heqw@nttsgurge 5 @wrﬁ%ﬁé ﬂﬁﬁ a[ﬁ Jt? erence

[£r1] The vottade ¥a{Toe callaroiicl ey .taav,ss s;tpméd ﬂszhe et roathged |
i series sym o ﬁ :Qinféﬁt FnasTh suﬁ%n ane tEJﬁﬁndg 102406 the sapply| \@m e\hm!d thFIe

CO' lectq r ﬁ neigiet B afd conp r.testm@memademmtgfatw epiggent
SUDD' y Joﬁé}&:r t e IaCl#NPl tsankis hmandmdtott!dnléa Whick “’é‘i@bﬁ? ED ° "°"‘
hﬁoﬁaspaﬁter

base: of ttmnbﬁs;aal’ﬂl’mnswf?'e” cﬂﬁﬁe \
n 3 Tz a rte nat | éhd2Zombrises thessetgs | s

[err] arr megwwe§150 thy bas ‘f'%t"’ eﬁﬁf

connect ed ¥ ‘t‘:ﬂ ﬁf’ﬂ' . :['ﬁ oD, and BufrbH p&tyce\soﬂ\teagesnuzca dhethﬁ;f;ur{ﬁnt @uf“P ISt
current 350 %rrEinstlﬁhQﬂ rifit Qéup’hhéﬂh’yltl&tbrrfmsw]'ce'fme base P@mm@ﬂﬁ% ugorw a
PNP transi ,a,t.daan bélit'd benkeps ehelxtiasies Psang; Dscand Bs eqllgqiords ¢Agnectsyde VR e °Co I ect or
of the tr amednsoba le@rl?s | s conpgct e rt on M‘ﬁ SIBESEVIR trankistoht Gteives thosament | o _
the fir st s V’ﬂ? d ' | a%m mL mkqumeolvtaalgpe:ou@tor ginigtel pY

Si gnal atf@ Ly ::

ebﬁe rre‘nhﬁ tltenansstertTets-qne 'F? frnr;th :
Cu”en't pa hé&m%mr herisheaby thé ﬁ)’sttpewmsﬁemy\{p@;a &2@ ot 8

and \t he 30siftidnithé dipfle Dhe cumfhghev@tas B?'Y‘ en °""'E e Véige of the
ar ahgerrensubetfant@lhseydwaa”é f§ "7(:0 ‘#;m tﬁ%fst&q"z ls@Gd off; sqtm:t ifor ddw a
PNP vangi yansistor B¢ 40 tha 1 a0e A0 O eretir T, alfol’tlﬁi'ﬁowSm shovelsags weg\e diode n,

current 123 ﬁ%ﬁ aé'es ,%%%plfbd \¥Re bas@oraheatansistdr 4‘. whtbsemm'sfe“q seﬁ
vol t age VRsig atpbers @i the frede ptaths dlgtl!edi's op 5

t he t ransi stodé vaﬁgesmwd@net\e@um' %&hb nguum deo
p0§ nt 3 bevekegaVik d vaw g g&e&o alv rs%ﬁﬁdt me%rra_ra farmb ¢d’rent(§9!lm1)$’l
tegmnal 1 "°<’fﬁ§ 'ﬂﬁ}e o F.ét&ﬁou%ﬁ tmrdtoaagﬁmcdsesoﬁboae asrociic ingyt yqita g“e
dl @de [err Licab} ianﬁhufdrdﬁmo ' thal Giits@ntally Feente curtent b fmvse'HP ggg OD& § % 7

SOlirce iS %awl dufréntiohth trbsistar s ﬂrmtthrmghst e Qi B arid thé‘he |
ba'%ge of Bhéoltowaﬁvlvglt@PV b?sg or UE‘Q{ "ee%%ns rﬁgthfeg RurBt@t e thnkigbuiRcs
d' Odes tgga-q;m r Sl ﬂétloh SmEtQW'fuﬁfba‘sds Atlaspecific memvoltage

e 3& nigh supRlY
ff Ile ﬁé frai3g@ABIis coo atcéle,e
n p u % ﬁtfel‘ iatﬁ Jif@hettfaas‘lsmg’a &s thednnui vol m‘e ér ] or T

t he &LB’ b6t aonmmﬂ@vqltasemth ag¢ef thertgan crepes a"&g le&d euasthen
e 7 V|tI:elrd1!e':;t90T1Iu%v§1 &dp%ﬁmﬁﬁ;e ﬁ.;"ﬁ%féﬁfs.s{oeu T an(; t he

di gide D4. ';& dhad) ThevoRhge\g, dndhe aytrait 2 noweadd I ent
rried by 'ga’g'ﬁ‘r"?en ?gﬁarce 8 is furnished by the first power gupply

voliiage [grr] via the diodes [eVsd“%hd(ng#Ymh‘thﬁﬂ’n S situation the di ode .
D5 cut off. The voltage between the base and the emitter of the

tr istor T2 is substantially O V, becadse this voltage is equal to the,.-=
di rence between the base-emtter voltage of the 45 transistor_[er- i@hd
th tage across the diode D2 Consequently t he transi.stor=T2 cut

of or-gf~the transistor [err]

is Wected to the power supply vol tage ['er"r] via the diode [err] The
i nput si gnal [err] |s applled to the base of the tran5|stor T, V|a the



EP 9196131 Bl where. [err]- collector-emtter voltage of the transistor
r] during saturation, [err] -the collector-emtter voltage of the

nsistor [err] durlng sat urat | rr] t he base-enmitter voltage
t he transistor T2. As the vo aé’e err and [err] are substantially 100

i}é{ s0wh&¥s from the above e%ﬁ eotpané)%gltntdnﬁng sggpa% 2 can be driven to
fttllfbsg&

Varue ofVcishethe cellgeter-esy saighit i al |y one
e emttevcvoﬁ“aé‘é"eftf’mrm' v ta a result of thlls Iarge out put vol tage

ng the Ilgtﬁﬁasﬁénﬁ-wgammbftlmsandsmr h effrcr ency ure 2 is a
i-fi cga]tt | OMhs@ie voltege Mgk fewmﬂﬁ'h{ 'ef°' ows f'ﬁ eantth arts
i the sape2cefheddyrn °%H§tm jﬂt'ﬁ] e

m the ¥ P%"t("gﬁmﬁl%f 4,/8f €05eco d supp y ) tage err the

‘ag %o b€ Qﬁg% 2lid mddiichtidn bithe &thgdn’idﬂt dhowrinFigutelgin vhizh albgtical Iparisalear]the samehe
g e e fterenbéXierals dsiirgfigure 1. nuﬂngaqelehaneaaovenieordtt@aet mb'va tage Metath

the vobupplyesitsaeYohevaltage tmvve :5{@ e{sﬁ hoge gyfa@ﬁ'ﬁ?t {'he fhaacs ?gtof
8 I
or

tr ans#hswmﬂi e %ﬁs W%ﬁ}oss thet XQJ} ,%3 b
- f er to’'th
d':ss i :Hf&}‘a; A tlfe s BInat yet Eifve g full béndldion, yﬁ%hedﬁ\bytﬁrﬂem nto
con h ﬁ:rFrgquz t thaabpﬁlréﬂﬁaéd Ba\bhse-amiﬁbgunioﬁorﬂof attheesistordide whidh has its

| aced hn,marhemtaetmwam muecto of tthet trapsistof Tsaits bage i the easevstt'e ttnnt'%!?r c2ndjite

tter ;fmmneqomon@rewjo d-Dugpe e ciange-que; ggﬁt&ortgfmgﬁ ﬁes‘t’,;gé °s';f°<5;°t he
fd e s

‘base wé ardngernentshwmatimFigyredr ] so 20 t hat chan over |s e ect ed. at
\mstant TBRPTMP'EH“W é"RPIVé(ﬁ 98%"!9 '\'/\n’?f re l‘?{%" .ﬁj" ‘ﬂ}t of

: nLa @s, g{? nt‘lké \égﬁhg) an a lhér@ls bl 9%11@ E’ﬂ'\sfst
SUpp| y q\l @&lﬁcﬁs’r Smtseneamnh ﬂﬁli:ﬁﬁ&&denﬁﬁérbﬂth mﬁg/transnﬁ»haraw I9e,
the oper aislcamcmaﬂdnﬁdaed @lsthitt suprdy toltgge lleﬁorbheetaansla @ iAW ctmnectmeths ane

as for t hwecandsenplyoottone vsngﬁea\gmquﬂ%h@ummmced ‘Fg,:é; st”f:\”& curénggka

vol t ag¥s

) sThe griyes piFFuiy f a
25 an ari ‘gx l&ﬁé\ﬁﬁ:rmn&g&pl stagﬂrg;‘g? LIWhése as‘é‘”@éﬁﬁ rétéredNbItage VL.

arrange ”Bma bxuefo thta hriftod 1)) Rl cinniéttbd R Yrbasd o tIWl‘Il‘Iaﬁd‘BttF Tolyrtae sedesrarnamhepanf the

bear the @witte-colibtor mtron a transiston¥.5 ard digde Pigihe gerips afmnsmﬁfﬂw' it

col | ec¥sora qurrentiseyrc WWU?'E 3 'F H"%\Q?‘? ﬁl"tﬂ g at h
ihe

of the tr‘aﬁgf’%st 1‘2’"3 T’fgﬁe Tﬁgg, 5.:\"" Gl Dl arﬁé}jﬁ:

vol tage [ ﬁffs&c Qlis dohn maameﬁuaumﬁs e e nsmared th The
second supp He u nttiagof ciktuit afrank eadm dae 1be Jexpiainbdt veey siraply bnmeans of dke prl;hclp&

C ONNecdoe Cdes@ibbdweitt referegcato p!h%: +Fot '9\ag'eut39't*{9 \f- ]hevﬂ'@' Jiggouplpg l??etf

current ?Rﬁgg s °"““°'f*32m N

power Xlo Pidulréit I caﬁrﬂ ﬁsoﬂ e bdie dérivednfrors tt@rsuépBNO]tag'EM gia the
curre n’is S@bdes ez,Z‘ﬂ,, G IAS msreasnrtgrimsvamms meramhms'é ipdriven intp cgpdugtioneshd thence

g e T m" "’f's s e @w "”'E‘Je ! .iﬁﬁ%f’ﬂ%ﬁ“&u a‘i,g.'é:{rﬂﬁ% of

the transifi¥g iy

of a t r an e@ﬁialtlfé?co%foa&gmilst ,ts\wunlhdodes
su%plv U6Ifa§61 Aoﬁé maut%ltagawuyumgesaumr the transibd3 Tis i battor Bd!

bet vveen thina emahe memhmanSSObbt m:mnmqwcemetameturtbﬁrr 'fﬁ%'"?\"dﬁ'éﬂggt’

and t he c@leh&wo‘rthbﬂmﬁ%'? ui pff after whic IVH ;Tl l;" '{ﬁ’g&fﬂ d base
iStor T4 i ' a
gf@?s nQ Burktnt il the r"‘P? 8&)thht)

of the trﬂ'h%"F Fsg ol thetr f% Ti%:ﬁ
di ode %22 t % 5%68?%&0 1 gm ‘Erfaki ﬁlt\lbltaga v, b the lolPOISA i8 theh equal ©] |s

connected to the current source 28 by nmeans of a diode [err] The gperation
of the circuit arrangement Qi Neptrart Vree HYarytsembl y by means @ the
pri nci pl ew4$ described with reference to Figure 1. For |ow input voltages
[err] the NSl 3y f i in tisel caseli? Bativratioal t age [err] The
transi 8tors &m&%&’%‘g rn:lanigk fvﬁ{élﬁf‘?ﬁt M?shgetgﬁ%{ B4y be fcorjne@ed:to thetcoltektor of Pifee
current [ gadsistor Tanstdatiof to thelemitter. doaireswt ¢ this the thangegvar fromdhe seqond supply veltage V.

t ransi st oto the third auaplyevoltage Vs isreffeqtad) ae&teorrstqu Avhish therfeansistor s |'5§PB'F3“[de?°r']‘até'?fd

t he d d e trsistos Kjis diyen ta.gn 9 -
e OBy AT b g AP 3 oG5 o e

current [err] carried by the current source 28 is derived fromthe supply
voltage [err] via the 45 diodes [errf and [err] At increasing input
voltages [err] the transistor T2 is driven into conduction and the first
supply voltage [err] is disconnected, as described with reference to Flgurm
1. At:-a further increase the transistor T2 is driven further into e
cohdUctron Above a specific input voltage [err] the diode [err] is t ur ned
on. As a result of thrs the transistor [err] is turned on and the di ode

~N N o -

efq'?é sum |

Pl y . v Odtficiepey. OtheAvisepthée appeatioh amhe)ou:mhwtawwmefﬂbarmmenm tbeﬁn@cqstnf and 2

i e e TS L W APETLPIEL,rr st S mta it S s s e nens o e e




4° EP 0 196 131 Bl anplifier, of which Figure 4 shows a first
enbodi ment. The push-pul |l anplifier' conprises an input stage, which in the
present enbodi nent, has its sinplest f k onprises two transistors
[err]zand [er r] arranged as a dré"?eQEﬁFnia‘ﬂ] f whose conmmon enitter
termnal Lpif@NSiaHich #igh 4shéwofirbtembadimentoTte peslﬂpdll mplifiet "8652" inputiages of
a CurFent whiehih the presensmibaditae nahatsrtasrmplsstdnfmm@mmms% s'f'gfs pegdt 'ey:%"g

e

vol t age Vﬁadiffﬁeerﬁallm mhosq ngl i R

o R e L
transi &t o o,,'j‘cfg“] ﬁﬁ}@&ﬂ,ﬁs ceteli Necflsotottmmt ithe :eﬁuttstbge annputcou:t;pgef tlamd
the col | egiddistoPT,, s tBnrietad toitd gaid dmutbymeansofmwtae;dmtror qomerl%'w tue

means of andCTy; whiolh output isconnectathto the ng:ttoﬁeMt"Praﬁteqe il eef_%‘ g
out put | scarpsesempsiser T «w kg sy ﬁahﬁrtnﬁi%atr e
i hi 5 M| g ,ogg‘,f:g ] é%;’é tivESubply §@+ﬁrn,tﬁeeanas3nmammbe
fo the neﬁéf g( 57 wald @gem- dri@iqglmm;an ﬁorcnnwmgaaseostam “FQ)r
€, is arrasegev, wa@m rsmwocormhinetntael mlﬁtvé‘r'ch@fe epeh sybgtantiplly;

T15. The eche ei(ctut)Irran@emdnesmwam;ﬁlmq)} e@qfqa .lﬁi@n peﬁs-@‘g % Q& an rﬁgﬁ merals
guppl y 1470P8 8 WW"?@P&:ﬁ“owmg ‘ A rfg]a  and

; current$ : fe'b. oﬂﬁe EoﬂtsetednsuaorT,to
rfef er ence piy ?i" Siied ﬁxﬁi&on%&ﬁ@&eﬂﬂ%fa dieto mambe thp bese and
dircuits, g raffhem ndistar T &1 protacion purpadesy anciin (ther ggse or.lé{m nt
ghown ize smp gmoaposmg;gr glf'gv ba qrwrm %:;‘ ' '%E,sl *g] 1 " are
:"rreral s 2BHagiggipm paty | .ra ee " enthe
£ °‘1"tf tfunamvua tneneﬁstquerha cwrmhsqrum@eso to
e e\Lol | O‘AbrPéiht $Hkcd wh u:h mzzﬂoalir&thst\mcomlmdtatvrwcmtsany stor [er r]

rrangeg as wdaandmormﬁntrpmscors'aan@'grggme eql
se and tiite be noted tpt the °°!'$F@’i?f E’@‘E‘m tﬁ i §°F LQ? &%@% ?ﬁ“‘ % Eahé:
gtors 10 1

he Darll Héu:s ?ﬁ”T’ %‘itnﬁfﬁn f ﬁém&ot eandase .

r..

[l

nd the erfid filorort ﬂ?}ﬁ‘s TS Iespaatively. Tho QLtpiN sBREIGH the Miletetsge Ssapplieditaithé based
Ase 0fga ¢ |sﬂo ss', b Tya THE dlodes Df arter,Délws#rUh# biskrcof theps @QN@SF "Fﬂat*.’;%’f"etahe

hse- e t tolss-ABibiag foothe oftputistage. The pyshpul prinsiplejis ?PWP
brr] f or rhereaSinggthe Eﬁ?’ nd thejtgapsistor;Te & §T'§ 3 %lsar'ﬁ’%? TR S0

bl enment'2it3gesNing it i®tor [err] and [err] are connect ed to the comon

it put 2, to which the Ioad Rtm]xswprm,esq.twdmm.g;,e-%g,t)or R2 arrangd@b bet ween
he em(ters of the transistors [err] and [err] has the sane, funct ol 43

he resistor c{,mqenﬂ'\hehc uq-quwn ouppC ¥olgge gs “?: %r :%9“% S‘Fegw ppl \Fvo
e

to the twore f’t“g‘em’ t"t‘:::ag transi s
[err] and Tes ﬂﬁ% § ﬁ A6H i g0k mmmmtiads ribbwmqeuhcez
It is t# b@p@g |.J.gt)en|<; Ioe@t.matge @rfhlch Iiaeelhvaam ithtinvestiongs s wa-rm!d qep

may al t er Ngdrs \b@aryth® eanterefeeante durtezalé hemelhsm 6rTh9f°"t"F?§ ot Jetn ‘]rT

?1

the, eni tte¢on0¢ctetihe tltertamv%ﬂwm e s“rp s tebningl b W
[esitst ancearpagesghe f acrto% § ti.s'sr sg'%%ﬁt'%.%v& 6%? tggz?dll&it&f 6ft1he

[ er r'}—an® E?Tms? { 8.

& uter araswstonige £V, s fanchstthe omnttot\szf m;f
the transi ghda i oﬁc&ﬁmfslrésﬂlisyn th?trmstsmrpunsmd metrmsusgohg. bejnp

applied tombhm:haaesr. afd Rare kusnedrannas| asteguitsof| ? r]
an’é [err] tnsistoeTsis tgwgg torth %ﬂ‘{pﬁq\v \f’ﬁf %BP ;?;?;&, s‘" Bt v ;,ggbgg%f,'.ég
cl pss- ABObF%P:?'stF‘ [epagYest 8gSPPrhe pul' I’ princi pl e T's "known per se
and is thef®PPe not expl ai ned here Si nce the transistor T2 and the

trgnsr stor T. are arranged as am#vﬂ@(c&fsW&chsere maxi num out puf® vol t age

swing i s nahedqual to: [err] Conseq uentI voltage is
e basesseni t Yoasrs=ths| a0 rramervottmwf e m’:xl or 5‘5& gﬁﬁﬂﬁy dtdhgombent bl/loae
i ni.num out °°QSHPQ ﬂl‘t’lge: e g lclrvént-Soupp rgnsiatr Ta gt
-V2: as the re\h cﬁr%ct Q&&pré’lﬁre paond supply Yoltapd Vz\P@# !"&
ri néist

[err] 40 e,. eiﬁd s pmstmnpmd dieesiyith f'teepeqﬂrre are

t hd i nvegt IegFlAtlﬁddmbddimkmdf apustrpyliamplitian 2::: oton f:'g 'qﬁ,%ga y

t h;_._out put pett® r ﬂmm ’P@’ﬁ" 's f’g)s:; gm?ft rer RL, Srespeétivbly. ﬁﬂd result of

| dent i cal F*' darht sarﬁ Y a Hmsab&naeadsatoﬁ.guu an the cahasie of the
ifters ofy b a b/ E;eﬁgidnt adhagecio nbtaipedsagrosthegecresistqresp et e

he §§Jn'93|§(or¥ énag@ada‘i(\?od&;atmansemﬁomeseg stor [err] A capacitor C2 is

onnected to the term nal 10. 45 By Beans of the capacitor C2 the

it signal is boot-strapped, so that the voltage on the collectors:of
pansi stors T4 and [err] can be raised above the supply. voltage»--
the operation of the arrangenent is..concesned: +hi"§ ‘results in the

ged between the output 2 and the end 15 of the resistor [err] which is . .

BF-Terr] instead of the transistor T4 bei ng saturated when the
transrstors T and T2 are turned on as a result of an |ncreasr ng |nput

Y o o o o



EP O 196 131 Bl Figure 7 shows a push-pull anplifier in accordance with the 73
fourth enbodi nent of the invention, and identical parts bear the sane
reference nunerals as in Figure 6.. This enbodiment differs fromthat shown
in Figure 6 in that the diode [eaﬂ osgselrmaraabl by an emtter- foIIovver
transi stor, [err] whose emtter I S connecte to the col | ector

' ifier ron, and
transi stor L malEagLY%grear he same re e:gﬁllce?nt#nga Elt aglt‘@%nbﬁ?%ﬁf g?f?e gig# t shown
vol tage [ eiﬁrF u m§ feplacedty QF‘@:G (Qvet’ fhsistot T, Whodtlendittif? is connected
transi st or tolth dollecth 81thé Marsiator BRAGHs GBlIREtosiE BokiRedtdt thitie. nedativd Supbly ADBgs -, Bnd
[err] are Whnserbtkemobmed ssthseralnere)fatettahastmﬂ tWhen ipthe temoctrmemamoymr! Fw34 the

decr eases m &ﬂ?é og rqsggp iﬁ‘e Frgn%sgg 3 *%E& resrstance
i

transistort’® t} @egf{’,éﬁ: a7 %\'J,Lt ns' T ab e%' Etlanée%f
at the basﬁ'ra‘a ?wi\i'cla@acds% &étorfidn of i rﬁ:uf Byrepibkirey t rtﬁa&ﬁ"
i nput resi EIRERE whiich islenrdEtE A GEaTEN ivith the inpat regaatse bfahdﬂratbrsuth7Mhe0fhettda86lst t

si gnal . ByTar'&ptealo'n ntl#lecrehsmf otqr edua ﬂ& ctltf?i\'rQ#'BtaetPf thett "1’?71607“”5 when

i e | tr ti
resist anceth ?'l?ﬁ ﬁ s? the F‘Eﬂ é uce st;n %TI(\:/F ﬂh o ge r?*t :ﬁfﬁgsg |t?¢r'e
transi st or slgefetia CY¢ sﬁ'éi; Eoéstnb@cﬁ Rerkd Undw dré1,127tn
factor ggua Th@lrﬁr wEWﬁdi‘fiIanElﬁtoﬁh aﬁab&f im siﬂaentwams prerf&he Fl%h‘tr,on\Mimﬂ

t he transi sbdifications are bviaustto thoseskiledin thehret. Eie exavarde therdiadpsin thernesentegibodiments

of the tramsy be teplated thd'%tﬁsm'Eﬁﬂ tpnsistosgiyrther. all s spme of }"H@ Rotag HeRg ‘i‘ng ': “;:

di st or t i onaTandemeshm ,@;\gt;,t;‘&%;fe% PR °|"y'“ whych case "gmigiar"y, Spliegiof (Ff “page shou

emi t 1 er -, O ARR  tik tes the- DS almcALs RoWFin HIGEEs 4, 5, slalk®7 ABRANY R Sped DRNN
in Fi gure the aapraiadar&ng&r!{em showareFiguiwgnt ion is not limted to the :
embdei ments shown. Wthin the scope of the invention many nodifications are -
obvi ous t oCleimSse skilled in the art. For exanple, the diodes in the present

enbodi nepnt s 21:W “r,g,pJ ak q‘pty ‘gﬁ 9‘% connected transistors. Further, all or
sone of {; bla({g?grﬁp dishc? 53 ed?lecﬁllﬁe.gwh%lelsaédp&ﬁm&ttermlfaﬁcohﬁeﬁhﬁﬂedl&ym}m
t ransi st Or B8 coupled\tdla tkh.renasmnt,emu hivirig '3, colleztak Wbich 8 c8upteddhy tiearssaif a §ts0aelmicone®cbr

"sour ce" iudmvanrdaan@d ms?'fﬁrrﬂ%.rsleﬁ‘ggvdtae%tgg%%‘sag inally. . Iﬁ‘ﬁ' olfeSior-
noted that t. [efEisiprshaving, %%
equr ppeo"av@ lyr\r@&?’g QFsr };‘ hes}%['lfr?ﬁ] Eﬁﬁr%% orwl’u is ﬁouéxﬁpg?o ?%?ﬂg al % second

n anplif g@t@ arrahGUdIAE bivérhier- foll%wEi énd 'ha\IirigEHU‘akéfb%cd’W‘\gl ah Ghpartsighal dntl er :

whr chis cnu:rptged einfiteAwhith 8 codpiaing thalbadeaf thedinn Gerisistom, dheracterizedhith thlti ch i s
coupl ed to a -rtbé %#Wumfa?@mw oap@esr t°ébttcﬂff Egjgf;}%ﬂ%ggﬁﬂecfewd
means of 3qtrynsieey a N hitd trhfsndt
suppl y vol n&rﬁ;’fﬁé SHERPE dgnat o f”ﬁrst &.qf QEerﬁ.ETh 3rREmErR o at\abek &

| S arr angegechry ctRért SSurddl ﬁ@erhih@r—cﬁﬂﬂc{oeﬁétﬁ)bf-a f&ﬁth&ﬂ‘hilitarof a sémadontlrtvifyityr®tas the
transi storthurandnslmr,ramgaaewodihmmduwdnu@mqns cou Ied to athird termnal for

a seconadosupptipe mtﬁp evtﬁ‘r"’é!ﬁ’q"S'S‘H" prupled toy TESe taf d
-athird t{hgr@erﬁﬁ Lgﬁiﬁﬁjux‘ﬁ oél\?% Ti d‘s’gﬁﬁ]s&s °¥8’ n%g%rza%'a

recgr ng ,,gmana aw,ms@mcee ter |ch I's coupl ed to the
base—of the fig pbint tremeh Sﬁd)dolleo&i’lla;f getfeurthremisistar $riticthe sedord sdwmduqtcanmcg@rors

i s: of a eonvnedtedtpd the ttnsqo@rrerp ousee by reans pfa fiffhfsemisanduptosiun r?§ st and th
second 35 tr @@Eogf% (of tha 'c s'aéjc'@‘g;t' Bfonnested Sup Pt WH&"“E TR er'g)rh":t afunﬁmm
means of a°f wﬁ%m rﬁgs claifhed in @&moluﬁﬂa?duen%tl}ﬂtHaSthalséo%HQ%im&ﬂ\HWn
the third jakdsn ouél&dtoaﬁb -ﬁ&tdfﬂdauﬁftrahhaort hird transistor which carrr es

t he -i npufo s| o81ah amalifiec hrrtfngement esrclalend incleit ¢ egeesi i Fhe" %'éﬁ?‘@gd Bﬁ"i"

of at | easiunetlosesdbﬁms%%wﬁm h“‘ S‘Erﬂ I"F e see five ﬁ’gft h
transi st or Wapse ?% E't"‘]s?/?ftt?/e té""é?"ﬁ? R T ansl s or .

second sem Coj) Elilg;eJ difahdenteft as Hdimed m’éliiﬂ 100D, chRbctédiked il thaf taelfi rhthrahflﬁ&ﬁnatrﬁr

I S coupl &d sécond frshsien b re @ichichistimeddpd Darliagten pdinr , - a second current at h | s

arranged bet viedn ammﬂ r@mftgpmmtp ® claimed in F'H'é‘ ? 2 or &rfhar s of ?:t O o
the refere ﬂ‘:&# sogr@%:argﬁ%ﬂ rg% t%ﬁ% Ich is not
sem conduc rrne ° ﬁzhr tfy Eerm condt or junction an | r current

source, eod PO§ Rha a fwran niCe8 kllainfell @V Cldin stdnsraétartéa in tHat tha ﬂ:semcemaadoetdne the
second se mseoaﬂdttmtearsoprumrh canstitued 9 a seambresistdr nd atthed 'pﬂm’fd respactiveit sour ce

by neans of a?. fAnfatmpllﬁQ!rﬂrfemmscft@rC' imetcin;
e P T etgdw SRS L
re

and t he ésOQ%:{; m§§fp s, in dfqre carlhblarlﬁgﬁmﬂfst t?éi\srstors
claimed in alm1, racterr ze in that the second sem conductor junction

i's coupled to the enttter of the third tgansistor. 50 3. An amplifier
arrangenment as clainmed in Claim1l, characterized in that the second

sem conductor junction is the base-emtter junction of a fifth transistor
of the sane conductivity type as the third transistor, whose base is ol
connected to the base of the third transistor and whose emitter is coupl ed
to the coIIector of the fourth transrstor 4 An anplrfrer arrangement as

o o I 1 " o, . o o, o



EP 0196131 Bl ngur'e 7 shows a push-pull anplifier in accordance with
fourth enbodi nent of the |nvent|on and identical parts bear the sane

8erence nunerals.as in Figure 6. Th igggdiﬁ%.' differs fromthat shown

|gure6|nthat the diode Ds is repl emtter-foll ower

SI stor [err] FidUBsSEshows b besh-puls arBElfiads baordbrze Whﬁth@(ﬂuhﬂ@hﬂéduﬁént bftRe invention, and

nsrstor [eri W?B‘S@"%'@ﬂar'éeﬁme refsrewmneertaeds ln(Elguhé Thizcpmibiodiene ksyfrooruhata

and > \Nh Ot rans% #%qu: e%lﬁlie- nn rpﬁg;r.fi m qewrﬁ%

in the g nmd b biittefle oftt st §f«' §3,°§2’u tﬁ&e ;f ’ o
d

resi st anCEtr&tslstd?éT,ﬂTIhrbh&ﬁedQ tﬁehﬁlsiaﬁ'n@iﬁthiﬁﬁfuxéof enly because
ause t he rethegesistance whictcia seem at dwrbase ofttiectrdngister Tyfis edmaecterdam parslteDwitl] the IrdsistaBice

ected in- pa’l'"&l‘ 1%?”\7!%'{3?‘?1@ ﬂreéer'e%t ﬁ' é'h'ﬂkﬁs'dﬁ "1 #“Q@eﬂe%sqtkf&emeeeﬁancheﬂhe

sistor. [gr fi ﬁzé r% Pm ‘éeq"ﬁ'g T %g r‘ﬁts@aﬁnststmg
he arran ge‘?P’f‘ztaret b@e‘h h¢§ r an‘\ stor T%. Thus, when
aci ng the deadasstdreTy T, abytu ﬁed dsrams Uéi:'i'daée |FI' mdu céeﬁhéﬁﬁlﬁﬁrmﬁbstbrﬁuauy

ected in pemellet. e¢ that thh "!sm@!no distortion éssileot redvcer snbstadmllvt it3d®i bptroted [tigat tHe emitter-

t he transf°§ ﬂ?’ » ‘gﬁgfe ‘gﬁe@b‘?q'fq? m% 'efhétam3e ual to
current- gahﬂ difi ’EPGB bv I'f M rexa the Qfgch Ee'F %sQ :
] are turnpdy 66 rdp lﬁﬁfeﬁnde&e E}Qnsisw FurkiRe | all lor B6re OF thé F\the
] is subst mﬁnuahdnymmbel rbpdaced BYOMOS &rénststues, ineﬂinht:asegerﬁhte't' O'édlleadsr" iafid ‘a0 should
ced subst aﬁ?ﬁa}‘%&'}"’ {draing’ ap@ ‘gate” nresneetivelMat t he emitter- fol |l ower

si stor [%r V- jsda.panater hatfhe ] F%ﬂﬁ‘ffg"g@ﬁﬁ%"r‘r%ﬂ?‘ges#h%mq 7nqv;elsp beeayipped with

3. 15 nven n TSR0 ’d to the enbodi nents shown. Wthin
scfope of t bmimsnvent i on many modi fications are obvious to those skill ed
h¢ art. For exanple, the diodes in the present errbodl rrents rray be -
aced by #i odd: e@r%m@@ewmemswmsms Furtheé g ' r B?dswhmh-

pl ar transi H’ﬁ‘m

iCh case E%ﬁ%ﬁ iﬁse%?gi Eﬂif E%‘&Srw gﬂ_‘ otfuale ?];eanso %t?s%semloondhctor _
pi n" and " gat e—a sec@mi@aiistorctaying QQollector iftér Ha& whidh ié 8rrdngeddia s&%%h&l’ihﬁfollector
enbodi nelt emiteraath of the Iﬂrsgtn!nestozl atd l@ivmed cwenawlaﬂtsmue@qmtppemal hr 4 $epond
ifier arr aﬂﬁ@MFI‘QSWB%'S "H!"F" a"d

gerent | cppp e R @Eﬁt e e e
pled to a fi r istdr 3 of @Qd ahde)é r}sﬁtr&QH:B ﬁﬁhﬁ &sedond
eI ence  podsniransistotlariicitsiengiteisebupicdiad e tmm tahamasw:ﬁwa firyt cOREND Soudd

5t sem conduct-or firstputrent path tiparangeaddwstveen the thirdctbrrfingt angl anjefegtrods wpwleymrd transistor

i wweh favtin v%wavt sigagl Which.ireogurrantngth. compriy pisof at least a
Enocd ?nsiéf“%a e m“gm e
si stor Ha bigitar &eﬂe 16UrihQfan cdusuemuné esde bh@sdedtdtAndi®sri nal for

bcond supply v-ed deeand cuvsne bath is amrgmetwm khetjlmetidn poiht ofthefipdt ynd/sekdr@lgrensismitsland
‘hird transthe trejeremema e'w @y\pawsém !ellesr arfaouqrmepf athird meuﬁorbmm @rfourth

Pi vi ng an i fAgEen ‘f
ORlE Of the fi bhedds q&aﬁ‘l Pcurrérl 'M et ok "° i fi"'."i A ...fﬁ'%e?ﬁ kel fngion «
| br—"a_conduct | Vithy bisy BEthO AR trs:%-stda .stebaete a5 tbét&taerhhafn.&u sirﬂéonamortidiﬁnon

bnd 35 t r angndshefoudinsemidonduster junetioni s cou Ied to the third term nal
s of a first %69 F'@ plifiesdy tgrtf%%‘ﬁ“e“ﬁ%? ‘I“F‘%d( in 'Péfﬁha’ﬂﬁfﬁeq E‘tbﬁ‘r“&?rﬁ@d'dl&@f"ﬁ%\gh‘"°’

u f t

third tepni'igP »if il gl A 1dch£.raa ot Wt dabbrf 2o Suctor
i nput si gnﬁ:lncno e'-Jnﬁ&erﬁM&foﬁBia sﬁ‘siH?Bfth&s%ﬁre u&ﬁﬂﬁp%aﬁfh&ﬂﬂ@ﬁ'mior,
ht | east .a wheseb ewbﬁmﬂad DAk base of'tlh@hn&lﬁiahiiﬂdr-aﬁd)\hhdsee:aitterpﬁédﬁpleii toahe collgctohof
si stor of thhéoustamnmductlwt pe as the third transistor, and a

bnd seni ¢ nduc:‘t 'g a °'“ 'Gas"'a'"‘e‘f ;t:F?“aﬁFte‘t“l‘}%'"f"éﬂﬁFhPFi’sf'l’aé‘ﬁ'g‘i"%“l"&ﬁhe
oupl ed 10 THE Rh p?f’ﬁe oA Qjﬂ‘ %eaers@t b8BTt REFIR e o
anged bet wegharde ﬁdinuafcbd-mrrwsm re éc rt&fhe trRAMANSy nidadd\6FlaFivsd FeSisdF

ref erence theifindt tambhaiCio Rignedas by Ineaseofi aeapedtonamgtbamu of khecfirétivesistor which is not
conductor Mn%ﬂ!qddwhea'“'ﬁd%rww sem conductor :unctlon and a third current
or a

ce, -a pdint dcu?’@% fiera ﬁe"ge'ar'r:g 'f"e‘blP Claj ?IIBEI tﬁ} E&g}f@x B;?’Wée and the

bnd’ seni contiSt ah s '?ﬁi'fgi?é'? e edenf rseésrrz R cond

eans of -a &dndi dlﬁ:ﬁiﬁ]uﬁ&ﬁ %Qﬁe@'mﬂltdﬂ-ﬂﬁieljtﬁlﬂuon%ﬂ furth Q’ama ngbd\&® ah @iitderYollower.
sistor is corspisbeull angifigrodhatactirizbave hat i tumpribestwio @elecentdty@molifie arrapgénmnts
t he f ouré hassaimesimenyoneef the precedionClaims, imwhieithe erifters ofthe eemplementery st transistors
med in Claim1, characterized in that the second sem conductor junction
oupled tothe enmitter of the third trandi stor. 50 3. An anplifier
hngenment as characterized in that the second
conductor J ‘mm‘nﬂnmuﬁse emtter junction of a fifth transistor
he same condsCtd Vityrype as the third transistor, whose base is
ected to the base of the third transistor and whose emtter is coupled
0 the coIIector of the fourth tran5|stor 4 An arrpllfler arrangerrent as_

o o I 1 " o, "

TOO0OULWY TODFTT LLWL—FTY ™0 —FTO —+ —

o o o, o



5 as clainmed in any one of the preceding Clains, in which the enitters .of
he conplenentary first transistors 6 S I P EP 0196131 Bl
ovendi cations 1. Nbntage-anpl ifiogbehr , ﬂ?i -un premer transistor
Lini d' un 6met t'eur qui est couple 1(#{ Sm nt pour | a connexion
“une ggcharﬁﬁ.mwwnke a un point de r6ference et d un collecteur qui est
upF*e"a un deuxi ene 0| nt %%cﬁ?l a connexi on d'une prem bre tension

u d

“al i ment at i on‘d"‘?““‘&f’
emler

Suxi eme tJ apsEetAbaoY uh Jiniidle fefeRings
_r i e avec | &mﬁd&ﬁh duncmbrhieeitasion Gatirhéntation ¢ Vaify d!meeu‘rerilétalﬁshéhtoﬁ I%eml%ndﬁcﬁee
pl | ecteur qui —eatde-o@nplttansﬁstqrmm A'un geieheolldsteuriémetteurr quilest mobeté)ein ke dvec i taet

EOM s T %}%””gﬁeﬁﬁ T

?Se pour Qi Jnﬁfﬁ?ﬁ*uﬁ .mﬁhddﬂqtﬁ el pléck 18 Bhde 8 pFdmi tﬂd%u a@iéﬁsé Ice § §et

“| a base du p+entraisienier teansistet est d'ua aypaadetdonduetivitd opposs| aaetul 6u prieMies trénsBtor et du
'E ansi st or elslumﬁimmnwypfeetéen émetteucast ww@ adp proisiéme berae éul'aldud'pmeemrenére source de
ZI ansi st Or Shplel m s%ajet ée t:ourantS ! r Sope 5 T Lok %ur enSt ﬁgﬁemroge d isieme
10i si erre erraHlﬁst%‘ f ;fjié e Icpénﬁ' %& |$ ;j de%maarﬁ; le montzgtn série
remer trajdqb ndﬁns%hl H&Bdénﬁ?s urde 6P nelihttF érettduRbolibRélp dﬂﬂ lq0&riéth stor du
¢ ectrode dlmémeovmlde mdwt&msm&tlotrmqérne mn@isenétemb deuzieopa fonctibnasrhic@relucttieguel

t?bu jd’?‘&? bl I%g uR el%]mnecn; %ln %%gélsn%%néxfon d une

brem er tr aJ et—tgm et%(!’m)’mﬂﬁ'emt rémn'?é baéﬁdtswemelﬂav'smm ns une .
feuxi ene 2 gs?strqg 5@“ é ’(ieFr‘gm1fle;F J Blﬁpéotretft;'é:h a e en serie, gfune trglﬁr% ngi
{7 ansi st or Tt ey W it o w0 e 0 Ll i

Jeuxi eme j OnCt-I-Glﬂ pﬁﬁtmn&@ RCdofiéctout Bu quatrigniERtangistor 6lla GBuRRME ﬁiﬁ&ld\rs&ﬂﬁbtﬁﬁ:&ﬁcee&i
¢ouplps a | achmedsé dlis tohisimiesnwcd degouiant dofajde Aine cinquidnye joretior micobdusyried etde

tourant &&t 6“% faj brgﬁ* ?téé%" Ftﬁt esa@"pw& Yncpeingienire i tEqigidmme jienctienggmyicenductrice
transi stor s “tE, g 3%@ ha BRI bliaddied BA'o8 U " cRai 6l

troisienme j Gé}ﬁui:érla I'féhﬁﬁ’eur N HOIStorHe Beals BT | O |
sem conduct ri c® Mdntage wnmhﬁummssmmsewnmeaude 1C Catiichéiieé en 48 qp@ il HeuRiding Gorction

col | ect ed? dem'efu\gwnwewet I mﬁpns!asyrémeural uf sinquieme transistor do méme tipe da dercitstivise

est connect Gued'e r 'sau?::% ot 5§§ i éme tr ?l? Bitéerla hasp dis frejeidme transistor ot Gantd Arpetteur
jonction seff ONdHELT eubadion Ia reventieatds Fold! calbbdibd abd BB Qhnefith ot
connecte A Uéhxllﬁieﬁfanﬁéi&rrsem constitu®s &ha ai' ﬂi%cﬂair@ﬂarﬁ%mncon uctrice et

quat ri emes j oncs Montageamplificathucselon ageveddicalibmt, 2.3 ou a,n:p’actérise ari @que (8 pletidrd spurce de

revendi cati %’1’“ et:'aldamee!g SQE'%FP% "t gonpestop 4 ‘!gcz -:eﬁ'r@thom %emddqﬁapmﬁ%e .
est coupl ee &® n@:ﬁfig&i E@éz@é{‘éﬂr |e 'r(fg;:‘fesqm SR 2 Grentitg dela pramiéR
selon la reve |€dﬁoﬁ§ &U&éris@erd&%é 8 BRenlifd'$utc® Be Gfdrant
sem condugct ei ﬁaem&nel sduifc® BE touednt EokE Coneiitbiéet PéspectivedienCpan Ghl @diliRiené PsdktahideGst uhll
mene type deoslémd[ﬁslstametG que le tr0| SI erre tranS| stor, dont la base est
connect ee a. | - Ylostaae amplifi 6‘?‘§1"é 4d%ﬂ‘ts caagignieé ce gug ladg

au ol | ect el 0] ﬁtl‘rﬁﬂi%m%*?%fg R W Jxﬁmﬁ% fite i

r evendi Cail %}nﬂlérﬁéh es SaldrAfiing dé%veﬁhuéﬁongtb?éc nﬁEQ (8 Hes ier# transfstors

deux\efre t r asrsplérbenairs BlantCadNadctss ame Qiientierd Hofte ddﬁﬁ\uﬁﬁlpblﬁ' |£)a6drieﬂg-t @lune 3barge

5. Mont age &emyhure cat eur sel on |a revendication 1, 3 ou 4 caracterl se en
ce que |a prerf émalificaiaurcequly

rant ges geux montages a équca?d?veé lc tIanl‘l E‘%‘e@?ﬁne agme'q'p ?? m
connect 6% 80‘11%& if'éét qtﬁﬁgr réUe rpg'ré éf %ﬁiﬁ%le‘éﬁeuxl%'e
promere Oiraﬁieﬁsdtrﬁg&ae@&ﬁeo@lgs 234 piem relerrféQB ﬁnﬂﬁe’:l eur a extrem te de a
premni ere resi stlavg@ngudunntingt sqimsi'une Wax cvalicatidng ptebidestaem 190dans .lagGelle un ou
Mont age anpPlufipRirRngistoschiRalpirEasontipmpiaras aen lextrapsisters dsffetaleichammren ce que | a
prem bresgource de courant 40 et |l a deuxienme source de courant sont
constitueos respectivenent par une deuxiene resistance et une troisiene
resi stance. 7. Montage anplificateur selon la revendication 1, 2, 4, 5 ou
6, caracterise en ce que |a deuxiene jonction sem conductrice est |a
jonction enetteur-base d un autre transistor nonte en enetteur-suiveur. 8.
Ampl i fic&Peur equilibre, caracterise en ce qu' il conporte deux nont ages
anplificateurs 45 conplenentaires selon |'une des revendi cations
pricedentes, les enetteurs des premers transistors conpl enentaires etant
connectes a une prem ere borne comune pour |a connexion a une charge
comune. 8. Anplificateur equilibre selon |la revendication 8, caracterise

en ce quo les troisienes sou de courant des deux nontages :
anptficateurS conpl enentaires constituemst une source de courant comrune.

50 10. Ampl i“mre selon la revendication 8 ou 9,
caracterise en Hgﬂ ﬂ[}““ﬂml“ teurs des troisienes transistors sont
coupl.es A la pr

des“Fevendicati ons precedentes 1 a 10, dans laquelle un ou plusieurs

transi stors bipolaires sont renplaces par les transistors A effet de chanp.

. V.. Y N

omnescofmune. 11. Varianto d'un circuit selon |'une.__



