¢4 31

EP 0155 720 Bl Des’é’rl ptlon The invention reI ates to a cascode .
current: sour ce ‘arrangenent conprising a first and a second transistor whose:ig
col | €ct.of -enitter paths are arrgPged85720rBds between a first terminal and§
a coffnopn 5 secofid ternmnal, and a third transistorconnected:-as a- diode;
whose ba%ﬁ?""ﬂ"s"connect ed to the base of the- second transi'stor and whose
emtter'is Y E]nr\]'grﬁ ﬁq-elgtgs 18 cHREIPERRRRDe bRbingomalt. coRpidmgCaASiROERd a second

~current - %H%ﬁwﬁ&s%%mmmsaﬁﬂswﬁaabécynapqlﬂslbreabla-ea first terrhiegjrand @ctommopui t s

“and arg seBoriaéértﬁuﬁuiaﬂdatbudtra!llﬁliseorTcmneetsféaslarﬂ'%ﬂ?pM‘quE?seﬁ %oeraﬂcg fothe fEseof thed™

" i n Eur opesendReaneisfor wh@atenmfaﬁsm Lo¥ieNinkied -
present gﬁg} taq '°::§ﬂﬁﬁ'm“f°"%“'§?§te§§ﬂmmﬁ i

f r'om: Fl: Ratent Specification 4,345,217. The
:TeolT ECHOT - GUEH eaﬁrr@i-sduhe as-ecgunﬁbnt s &newrs fram Figyredebf umt;d tiyatqsd?mcﬁmg' cetlon

"~ di ode: CoamB1% The callestos cusrent of warsenowéltraw'%‘?i it H@” 3 ac il
T WAl badadd att hen

~t hi' s - sectoangistor i9rpa aﬂ?'d‘f‘tl'; '%‘? E 1‘?{#‘; '°'g§flr?
-al-so- fl Oaiirgeftﬁma Qﬂﬁ& ﬁas J:% ]1;0 @{/ol oll e itfeﬁroliab@-laﬁth%tﬁéond
: 'Wh-o @ Stpdnsister i@iheﬁ afs@ ESeRRCEOM nttmates H%Senﬁs;feeiﬁtdtnbn 63617b8 isis kxiver thatdtds can

NrIEe ag Ebe refafencenloltayeican becgenéraied bwmahagea @bonmdseemaedltﬁnﬁlﬁtaﬁs sefies l”'th they - h'eh
al'so co nirstadinde-cpngeted Jrenpistgr. smaewf -

t? e
e T et A R s,

s eCOﬂCL,, dﬁ §§m h'ﬁa rfthe ¥un fars& &hn daekeeqaarweﬁt ed
:transi St Qim of vo&s'ye mac@ashr@hcaﬁethe osliaetot. 0ﬁittérrpaﬁh$f e eecobetrarg-stor. -
. "cQnnect eghdttie datueation gaitagd of ttirecfirdt tra&sistqr-rl-bzwsv%.t"mrdefmebtﬁm me’emwrﬂ ve itfige pwing the

vo\r'-t’age colj¢ctariypitage et*bmfcvndéwgws' '%fl'f the -
Vo s SRR o G S
the seto o @gﬁ ? O\Hﬁé régh3heé>$ed trdnﬁﬁ'di is nb &al:tﬁ)vﬁﬁil tu Het cxgrent

at t ai nabtheough tﬁ&mowl'ﬂhaefo&r itofs thd1@bjédt ros thet ineemgiors ta provide @ cpasdode gur[dmpgsqym Of

t he basearemgérent whizhtdagenot\iiave theasplpmﬂévaaﬁsﬁfs §°q°f91“90'8 | thes investion Ast ng n?ﬁ%

_of the sgssendacyrrentsstice sirangament ofasY rapiis.c i
e e G A e R el bz

secon

- col | ect ofo¥&drlehtitear Bath b fﬁu%ﬂé‘&ortdnalSéo&ﬁdﬂur:ﬁﬁ&hthbﬁ:cﬁﬁoﬂwmseﬁsetwmhd:ﬁase of Thi s
1S of pathefdukth &tinsistgdahtl idcemmbn sdcmdxenmlenthesmﬁs@earmﬁman enemsewe@-ttssww t h

| ow supphyi xuh@daomswavmmsmmmose!enﬁamv? a‘v ﬂsﬁ?@ ?é‘e"l’ba

g Fole e e i e bt
di ode-co Trﬁgtﬁ’ségjéﬂd t:§|?ﬁ1@r2: I oﬂ@:ﬁitts Wita ehﬂtﬁd&dc&ﬂitr istor 39
through § ﬁm@ al toAMSVoREEY actdss the resrea @i thy seqmad:un‘an‘t Hathe TheLvoftagstactolss tisg h:

t he' di odesistbheanddeonasle suﬁstanaalwhmwem lu]ae@ne mse-temmer Yn}tecﬁt m)ﬂrattbe 'e‘?FPfdQ! the fi first”

cascode transiston canshe driven POvabES A3 ‘Egeg?a'\?g éfes -equal to the
G sadvan T csmgo,.;ﬁ; iﬁ e R e varisor
current - ﬁ Bﬁ:r@ihesrﬂ% e@ﬁl tHeRurkdh®s tﬂll&&ﬁl’l thg sgafdghdaph

i's char aﬁk&ﬁm& sm& kfﬁﬁneaﬂacbdratél\drbt/h&’ Giobetweas tha eimmtareasnpﬂthewtraremo ath
~ WHTCh 40nprihe duventizet wil growabe: Hesciibed dn mian Hetaih byt way ofgwapple.seity § f[g
" the seri g;ﬁ%ﬂgaﬁgéﬁ%mg - yyhich shgys ﬂfﬁ?%%‘i’?f‘W“@BﬁH@'@P@ﬂ"‘dg ageo B‘C'few' h M8 ode
- and the b LS hpRal Ny Yandstdr £, nd aaRssRioP T, @RRecRdSMCEHREbdel e Nt :
“. path whi G&le&&é&%ﬁ%&%&?& 3 £€9§hs ¥ i;ngeorﬁuﬁcteda:n s&gebehoﬁtpmmmmmandm
the coeMbepat@n@aer-duppiyitanainal s,hethsmeseetscass mm Mma\obe Qoneeclfasteteme'tZeThepat h -
Cer i nal S 'e;g?g%wg;w ﬂ:ﬁ%’ s TR e o
term nal § , Ot eR bR of deranS et O
whose bag e-con n&lgﬁdﬁ'},#é Lt tolifth 36nd5)£ %ﬁs&u&d‘ ;Iohlelt-é’uaglﬁ te%rhﬁlﬁl 5..THed
t he base cment-heroi kit flirthan Sorbiri3és & Seoomnmhtenhﬂt whicin admmeises, bétwehethle @ositiveor
. Which i s pewersurply tmqﬂ;;f,h% EM; tr;*;;gnqufgﬁs}%mupplv ﬁewn:é 3q Wa@ﬁ%ﬁ zﬁ g‘mt ;é:% %‘Eﬂ .
- accor dan athof/a ) 'ﬁfg’ d -
transi'st gé Hﬁ%‘fpﬁ?necﬁegl'a"s's %?;F %Qgco ta Og-jtgcr 3%3 the s esggt or—+n- - |
t he -segon lﬁué érﬁi&&r e bfthJ%s%knageam.e@sfoiéxamplé @Bic&istargeCa themitar dea of
subst ant itreltiaysistdrTyard ttahsistorda.@ civaentwhich is substantially el to l@aw! fiogtin tihee@()‘ﬂ 1=l(§'@010r
of the fippthas Aoequftaaﬁmew@rmeemb ases ofr tbrw?vsms@r%nw% I Z‘l ?%‘g“ ﬂﬁ

t he vol t ' ol 1 ﬁfen\éﬁ ae
of the fi?g X eft'g%; “"S%?,‘thé ?i‘f{%é‘fﬁ%a&'gi vam#o ﬁais a&e a0l 1 N

second transistor iIs equa to the coIIector emtter voltage of the flfth
transistor in the input current path, whi ch transistors have al so equal
base-em tter voltages. Therefore, the ratio between the currents through

. .1he second and the _fifth transistor is defined accurately by.the ratio

- between the enmitter areas of these transistors. 45 The invention w ||
now be descri bed in nore detail by way of exanple, with reference to the

) 'accordance W|t hthe |nvent ion. T e arr'angerrent" corrprsesa'tr ansi st or '[ err]

oy o o, T 1 . e




‘ransistorT and transistor [err], a current which is substantially
tol/2 wll flowin the second current path as a result of the
ed bases of the transistors T4 and [err] and the commoned bases of
refisi.stors [err] and [err. Since transistors T4 and T7 have the sane
vol.tage the vol tages between &R @ 38F kA Bbases and the negative

ger -supply terminal 3 in the HDF t,,vcur,_r,esrlgv%t,_hamg the second 65 cuggpent
h are equal. Therefore, the fol'l ow ng equation is valid for this

‘angenent where the VR'sQit tié 28seBmifterrvoltagek ef @etrﬂera{netran starsevashes theselestwr-brnigter ..

tages qf VPIH@e cbIransisior T rﬂgﬁé(a ﬁlfb? yoita ew ‘g\ﬁttertheefﬁﬁ"t}@m;" :::
(o of QA e e e S e L
r]. e | i v cur'r ent s an et ween

as of the transrstors [err] and [err]va,qelv,the transistors [err] andrz;
err], the base- emtter vol t ages of the transrstors err and err are

;‘-'qual SO’O[EF q|':ll:tltstl'le rrent wmbyﬁ:ou ?P ns eza_ptglel lc%é rg urr tm ST". |
—preas of th‘éurat'er Qri f 3 &fé eﬁeo Gnsfstor iar%d z Z;ﬁv govll —
B8 those of tg,.he\a 3aﬂ§fd§ttﬁ§ folldwing [eGiidtibn:and [err] the current tl'owm ng t.
wfransistors [err] and [err] wll be tw ce as Iarge as the current |nthe

nput cur fent path: Moreover, thMhﬁﬁmﬁ&twﬂ&mﬁN&ubase of .t,ransi st T4
sand th we t |.. 3 satj sf the foll :
T TR BN T M EEER N T

' ar eas of the transrstors [err ahd [err] it follows- fromequation (2) that

err] Sknce the collector- emtter voI Nag,esrcg;e equal the ratio .betweéen
he currents in the transjstors err and errl epends onIy on- the ratio
in

bet ween t he SES heél"eatggag'ﬁef Itg er‘tlt“ e e ﬁ?{f‘ i Tiapd Te
ransi stor FA LD b e@.ﬁm"‘ Gehsitior 1. Rofe éﬁe voﬁ’ii rarfit‘;é:@t?arf:é?ér’
Mor eover , st tteoméﬁt Bﬂﬁus@ﬁc rﬁl&n Euren attotxansrba“s fhrougR tielseries atréng8iR6Ht bAIRG resistor R,
because -a cendtramtsit et ent .of - about 1/2 fl ows through t he series

ar r angenent ofThPh'e'UF@éF'!?t@rle ﬁea age offegngistor T. 'éﬁpr]fds oytbe oeatseecedralqervé the

col | ect or - er’ﬁ %F‘"UB?'F%’ m 'f?"‘,é & grd (hoFya gﬁ? pgurte )glual
of the resi Shiibe it h'"f"Tarcmem,r&t&Jf Z:\é’t.ﬁih gia S80S0l 3 ‘% g wh.gg s g'n
val ue of thﬂ,%!dh&i&l thishNoRadeCsnd HeattCe \Gallettor-érhittéro) ttansaauch for waygnte aino

t he vol t age betorerehe ¢rhilter araasissaumt toi200 mViThis veitageis buc hlttt;mr'srtsthah isgiotsaturated. For the
base-enitt e|'°"‘@g svgr't ge qf 1.6y a w%re';e%a!ra"e ?%r 'a$fnh ) ag% H{“"W't hc“a';*:;
suppl y volst S 08" S nrit Healobne el <t Wion ol ol friF 5106
vol tage andnl¥e@hRh is¥igif ﬂ ok BhnsIedr ﬁ'ﬁﬂ%o@ atirhted) A r§5]9rrad &roftt low
given rati 0 chilettameittér elt@arbtttaamstarrteashat the e6jléetbr voltagd@Btransistor TiisSconphiatgly 1ove. If
such that t Patssal sureant i 2pplied tapthe stalpmraaf eehslsm Ffa. tttveollqmesfttrasﬂﬁm Ty cvdtetq en tofa

itage %ﬂg d:g@feé olta e.
1.6V at V\Ql :‘ﬁer advan Prét?g're arran ent is gat a SI curren e 3 lrpf VER% llector, y
CUMT eNt  SOURGE itk T1 itHaGEils dulTbee omitiat votlh eansto% ént@%ne%or Rt i Av dasise st%h,
ttl_,( supply vat,.t@a@mfc’a'hﬁ, u&htsage colldcRBom g&: RéyelotrarsisF TJi€édu rmfhaksf fahsiSiorct

consequent | fhe mrecxldnbermtrertaamatstcenhe/@IIQm of ménsistoeT‘twrarneu tisd atlecidt-eimdtter haitage of

equal t 0 Q}:gfrwmcenmsghm Qé% grt of th eetﬁ%r'arﬁfer hat vay: g resuib of the Eady gifect.

her than
saturate é%v eﬁé& f@ﬁ éﬁ §$ t?rmliﬁ%rﬁg ?ttrans:stor
“jtransi st or g}p
’conparatively low |If a srgnal current is applred to t he col | ector of
transistor g the collector of transistor [err] can be driven to a Iovvest
vol t age esﬁu {BmMs5 the col | ector-emitter vol tage of the transistor T2 plus
[0”9 sat urati om, KQbic8@Eeurdft-source ArdRbLRdnt BEhAEIhg dFir (T,f 448 a%éd%ﬂ@ﬁﬁﬁ%nsio?wh&%t
:a signal cucdilesidr-gityer pethairp air@ged b sbis bétlebrefiret ter@rfinal (2Paifli aSdoMinon 2eddhd
‘the col | ect &) anshd thtrértrawﬁtqra'@eccmnebt@ms mhoye bm iceynhestet do tt\@tba$eeqitthem‘ec<tnhe

‘transi st df 'f?"st%’r’ Fiteain eqnpectass §:w l‘%’(‘f'g‘é fstqtrﬁfterrzewtgmg
§Of transi Stﬁv ‘;E%sl ?' S esgj‘ gﬁ ﬁ?stﬁﬁgﬁ anét éjt% diode, a
jcurrent app@i@ﬂéS (TQ)naﬁd e 6l FérhitterOpatit bAH d‘tﬁ&r@ﬁs &r(ﬁ' ), dHdt rent path which
col | ect or - esanbdrieés, bavéengiee ke bfrtBeBUSH wRansidtar (T7 W6d the c:td%eorcabdrﬂcemﬂnacm trersbried f
the trang? segﬁﬂgq?%eftt'@f tharba S%?"'aefrl?@mfta gifth tm:@lsEar(T fhefiftfgeecto"eﬁfr courﬂedﬂﬁ’ea ::pp:v
o e R T T 00 L L P e e
jratios ot hefo ﬁESr@lebr (ﬁ,r)]wm@( is'Pémdte fr a'nt rmﬁhsrst&rlﬂ) SUch tHt e II@&Sﬂ-e’iﬁnﬁKr
g may be arravgrage btﬂth@ﬁftﬁkljaﬁﬂlstdﬂ (ranist Jﬂrﬁstﬁd’tt&lliﬁécﬁﬁl&b tHel colibdasramiter volkdlyP of the second
& transi st @f strammistopdT.lused i nstead of NPN transistors. so Clains 1. A cascode
urrent-source arrangenent conprising a first ([err]) and a second ([err])
iNsi stor. whose coll ector-em.tter paths are arranged in series between.a
st termnal (2) and a conmon second term nal (3) and a third transi st
]) connected as a di ode, whose base is connected to the base-o0f. thg
55 transistor ([err]) and whose enmitter is connected
second term naI (3) characterr zed |n that the arrangerrent'




- -
gltageterm'nal (5), aresistor [err] and the base-emtter path of the

ird transi-stor [err], whose base is further connected to the base of the
f‘rf h transistor (T6), and the base of the first transistor [err] is
connected to that end of the resistor %gri;]rﬂ\gttch is renote fromthe third -
“transistor [err] such that the c&R &1 r voltage of the fifth
transistor [err] is substantra]l4+%gg g‘tagv‘]gpevgajal,gctor em tter -vol {gge of
t he 'second. 65 transistor [err] 0155 720 Bl [err] where the [err] are
t'he base-wihere therVay/'ohieahe baseferrtitter voltsges; ofthe tqi%m@r teangjstars. Yoews i thp solfelqtor-emitter

col | rregts | %ﬁg'z%%:i nygpr Bgandoyn eﬁ%&ﬁﬁgg a]a ';;,:{,:5"”3“"5 Mgat&eoss

the emtter areas ranS|stors 'f 'I’s and To and t he tranS|stors
- [err] and [err], the base emtter volttagesvpof t he transrstors [err] ¢d

[err] are equal, sothat I t foIIowsfromeu I-on J][ L 10|f
e “.%nj gg“ it A ggrset as

| arge as éﬁﬁ@&%ﬂf Wa& O Softhe n e SIS 1] and E nabtibe Bow '
t hrough treraiisdl St tisie e’ flloWiAl B&Uation: Wi | be tvvr ce as large as the current

in the |nput current path. Mreover, the vol.t age between the base- of

transi stor- [err] and t he negaYé=wé m;\‘k/t\;‘!msﬁﬁpr" YeerdVesrnal 3 sat.isfies Bhe
follow n n

bet ween t ‘iratros[be{we]an thc en]tstanzt::l1 E%INS Odr'eg |9§tai/§§? cﬁehr%nsq 5r§? ?‘,,T %nng, it
from equatron (2) that [err] SI nce the collector-emtter voltages are equal
t’}te rat? o between the currents in theVEer.aWsenstors [err] and [err] def®nds

on t rat| bet ween t he emtter ar eas, Sen
ot o, eﬂ ottt tmgaéa Tt '""trt%"ﬁﬁrr@z ‘{}?cp
transi StOf. e%& 4G5y E4s thd eml. #aRtoP Tl MBRoWAI® Vo gtaroaﬂelbsgeqmr Misto

IS cong¢ aﬂborbﬁﬁﬁiw&saa Eandhicntreraof ilrentllzmbwathlmbh ihederles ammngbinera atjthe telistor R,

series aranart sistat Tof the resi stor er and tranS| stor‘RE[L %‘? he vaI ue of
IS res

e o1 el 4] b A A i
val ue of FhEeg é“ﬁ v Jané‘ge hisYreshle rﬁ Sib¥iahtla e

gi ven val yéadal rnta cﬁw é)@ﬂt'fple hﬁarfaﬁ§érﬁén&ﬂﬁl€aé(@ M@oltage & ﬁdhi:l&d/vhléh |.s=uobmmanuay :
t hat the Riehtkalyes, abis ooisagbland heasi the oollectsr-wbqrt\a:nageattfltw#lsweh fphtshq qme ratlo

base- emi tlteereewe\pmntea '@as 'F mua RemY. &' his velte F‘é’h 8]‘“
i’ﬁl“s
S

suppl y VdPV%s “3? Al o 3.222’131[1" é&ﬁﬁt‘m
vol t ages arg Lk aﬁ@ Jn Qﬁttﬁﬁ@éo éctor¥m t{ea\gﬁa&fofﬁhﬁﬂrﬂﬁsﬁr@ [i tﬁklt
gi ven r atme, \hle&hweentyht BugiVio tehflire Blatfsnsistor Fgjisalot sapurded) AnidajorT: vasmagyl df Agelows

s u c h t hatcotlectaremistepvolfage ofdransistorda isahratthe dolleftar voitage of wagsistor '51 ? vtwetvd Hof

ignal entj rT f t to
- 6V at S\ﬁ%? g&a}: FF %ﬁ- hl% di&m% o?g:e tranqs‘:g ? Ti us_one' satur trog %It'a g
currente < avg.ﬁ% 9 R Shentmay oy bSHAEd ne&er
the suppl yani FESftho %lt@ﬁfoﬂﬁg%ah ubMy ktflcBllectobdufrbntofithls BEHR:
cQnseque Niakyynd d‘giuﬂbﬁﬂtlyﬁbhbﬂrse em::btleelbr-mittb ag;fof tréveistor Tais e@lalop thERofi te ntlhwﬁ' &
equal . to Tl'e@nwn’s'smﬁrcehentsp b ¢FttthGf m'%'iOeTthgP“‘ttl‘%t?%'F%‘t V?'?gect
satura Otrangh ent?é:na %m.ﬁ%d ?gfcuf odl ent tj égc;r n%ifste; er- ﬁ% r than -
transi St QEoJe%w may b er pé'tra‘ﬁ@i @gﬁeyQ)taa r£r@@r§in erel etiaﬁsnstor i
conpar at i eipreo@st, PNF tra.srstcgaa[aymurtrsemmsuesd appPN ednsistors.he col | ect or of g
transi stor T2, the collector of transi'stor [err] can be driven to a | owest
voItagg uta,‘ls to the collector-emtter voltage of the transistor [err] plus

one safuration voltage. 40 Anot her advantage of the arrangenent is that

a ‘si gnal cursgBiscomRYcukrentapyitd SrehnbéméniCorfitising atfiost (M arkdraosasdnat(F thansistor bode

t he col | eotestoremittet eatha/aléta ediincieniashseg aemtlds etnfieal @bbﬂ@:ftommoouﬁmmeﬂomlt he

t ransi st d¢) dndarthird, g ('Ea] F?"F‘t&’aﬂﬁ deb‘é’é"&ﬁ et'?n?.?neqyr gfh@ baga,? iot?:g
ol tao¥ e i e e it
.signal - %& erQl ﬁth@ e@Grtergerﬂ nt bf OGSt 4AistbET]) i’tﬂéd

‘col | ect orduﬁm rtr;)earnd\mé t:agetoeémrnétamh ot ofrfifth Zraogisten {Tg), dridea seﬂohdacrtroemt péeth rvemh of
the t ransaosrposesmtwaynmtgasa@f t’ae ﬁoefstutranseﬂor (Tdang-the|comempr gasend tﬂ,’B‘""a' (3"T't?é°"es

i nvent fParfriEgdamant pf rsie M=l srsgﬁ vm’[f;hﬁ’—’grrd extianiny) @y %‘M&jg@:ér ea

ratios ofg ge ¥ ctfch& ﬂfﬁg r% ¥ 1rQsiskbs 6 of t st%nsﬁgﬂfr@ﬁ fi6 @oRRiéctddOr S

may be art& arag dftbep@J-s%r u@ wmcrt etraran&ltmmranéue:w(]r,) slidn riedthe icolleRhiFemitier

t ransi st aloBagepaf the fitts erehsisks t{E05 snrbstNFiNl\t s@uabiosthe callecterpengilteyj vieltage, of Ahec3eetdde
cur r ens- drensister Hek angenment conprising a fi rsthd (T2) _
transi stor whose col lector-enitter paths are arran S between a 5
first termnal (2) and a conmon second 3erm n mg“‘ “““ transi stor-_3
([err]) connected as a di ode, whose base is c ® the base of the _--,_';"

ggecond 55 transistor [err] and whose enmitter is connect ed to the commatt«w’r-‘l‘-"' :
wgecond termnal (3), characterized in that the arrangement f GFiar - oFidig
conprises a first |nput current path V\hr ch corrprr ses, between a th| rd

o o - oy Y




transi stor. 55 60 65

further connected*to the base of the fifth transistor [err], and the base
' of the first transistor [err] is connected to that end of the resistor
[err] which is renote fromthe third transistor (T,) such that the
'collecx-or em.tter voltage of thegp ig{6% 720s8%0r [err] is substantially

equal to the collector-emtter voltage of  the second 65 transistaor %
EP 0155 720 2pA cascoda curent-spyece A(TRMasmentag plaimed quaéfndé’ﬁ%’ﬁ‘ite'ﬁg‘t'r'énah‘éad'f’ﬁe & %5am,

1, charac 8? t . . ; ; heSisah
A e e I ol sty Sl

char acterv:magh bia 'trbﬁstdrhe resi stance value of the resistor (Rl) is selected
so that the voltage across this resistor.is snmallerthan the base-emtter -

- 5 vol ta%"éﬁ“s?'“ﬂ“’tranm stor. Patentansprfche 1.

Kaskodenstr g il BROM SLah @) (dd 4 M‘gneﬁbrﬂ bt (.Y
Transi Sfookolz saﬁréu %@Eﬁ% f@fr:i itt&r{ QbR &} é{hnﬁéi:ﬂt;&ﬁ nﬂ%te@&ﬁﬁgg
Kl 'eme ( 2ih Reihe geschettet gyeieidaia Bieem dvien, a9 DisHevansungaien TranslatoN(@8)deagndasie tnit

-Si-nd, - unddemﬁaﬂeﬂcmeﬂm T@mtoral'@) m%é@sveﬁf‘bnﬁd@héﬁ gpMeingdImanawe(terg 'emd'es@en

e e e T

gekennzel Gheagiintted ar}aas;&b.e (T8) eﬁtdiw ugu a .m\dﬁén Stioffveg Rhthbi€ eiwig RSO BaSN 1RO,
~der zw sclietendiraraistoty. (T4l end Kbregﬂmu}l%?emndelde Klegyenee (3) sienBeihanvabaitupg ‘dér Basie
(3) di e F@P'ﬁ@'ﬁfwkﬁﬁ"!eaﬁ hassn Trangistor 'éﬂnenawsdlf)ﬁmresm?

(T4), ssen | '

Tr}jS' St o m:fﬂ%fﬁ sbrll en ;are?'?" &m%m%ﬁéﬁégﬁiﬁ%jh{%emgeErbZaS.MeEtofshsen
Basi Sdatiedie Kbl&ki‘oe&nﬂiéﬁmsﬁgoaéi fuszA)Traﬁa o@ﬂs)gmesasmn gleivh i def Rollek®

(3) die Fliamttmhaigtdsn gweiten Tarsistors @) st er st r ecke ei nes "sechsten

Transi stors2 ; ﬂ. ’°@ﬂ ?naa?rdenns negbeAnSRIYTInFASHITS RekerfiTgichnsy d‘t&‘&&ﬂiﬁ@lﬂ’%ﬁ'“
0

als
et oyl et 0, A5in 00 S0P WA bl e

Tr anS| st oistsdid Iﬁ)Badu-Eﬁ:hg&aahahg @ined Transistorgl. di e BaS| s des ersten Transistors

K. . tT3) mt demvomdritten Tr an5| stor (T8) abgewandeten Ende des
Wderst"’&n‘iﬂ‘s" jonger ar t ver bunden ist, "dag die. Kol I ektor-Em tterspannung

des finften, T61§;Q:§h-§ b E&réeTo@ &Qéahé '?JI\ o SH sfﬂeﬁl%r tshsisk?! kP EL Pl deuxieme
Em tt er spedakists fontds¥ajeitol Gﬁén%t@ur%o F%&\téb ridentre une premiére borne (2) et une
Kaskode nsdeluxi elixdrhecvainaine ()i eyd” iranedisidhnestpansisthr (T,) moawd uh diode) dére lrtiass estuoebectéd aB

di e Di dtied d@mu&ne tEHngisof G’d@t bﬂmtltewt@?cwnwésa g deypxigmetborng commune (3),
Kaskodens"ta o a'@orw%w % rg;few PleryfiFeies de gott dignurce comportant,
gekennzeI %nfé%d "\'é'é' RS cir o s Horntitor
wird, dal(r J& dERaduakiBge a.@,eduesam ﬁ&faﬁﬂ dd BIBaGH d Guatnie Garistor (To) et la
Basi s- Emi dwsérspawnelngnremnoGS). lb'rrmmgsteo série d&&raiieVMn@aeurdm anérrataapsslort(ﬂ'ﬂ de
sour ce dedogble rca'm:te@'rﬁst;%‘ iﬂed'elm éﬁi"Eﬁ:‘%" on (s H¥pe s' ﬁse%ﬂ et n"l}ﬁilet
deuxi ene JRHIE ‘i“é’f' o ot b e g g l‘sftiﬁ‘%ﬁﬁ? s et g{‘iﬁes
.en seri e (@[)ilofgn 618y E}B‘é‘iﬁﬂn "tr% &Etﬂ%nﬁa&m% me €1

d' un t «Oitsnsis®Br {TE)0M8 ipaktiGuen{ent garsmtaﬁeremn (&d&ptedeiiﬁettét& doaexi@hd raape (ne
35 Ala basé Ql%poéewasewee der mwgqnﬁa#@%eloetla Gmmlcaﬂoeﬁmataeﬁrlsmce@mh@ws A

| a deuxi d‘° ract8rLss en e est en
oo e e SRR bt .éb#?’l@@?n%?ﬁe%ﬁi% bl it
troisi btﬂ&ob@tﬁf&ihu e43 léCiendich & base-RABLtdYP lda tﬁﬁmme , e nontage en sbrie

d'un quatriane transistor (T4) nont6 en di ode, d une di ode (T5) et du
trajet collecteur-6netteur d' un cinquibme transistor (T6), et d' un deuxiemne
trajet de courant conportant, entre |a base du quatrieme transistor (T4) et
| a 40 @euxi bme borne commune (3), |e nontage en serie du trajet
base-enetteur d'un sixieme transistor (T7) dont |e collecteur est. couple A
une borne de tension d-alinmentation (5 d une r6sistance (Rl) et du trajet
base- 6netteur du troisieme transistor (Ts), dont |a base est en outre
conneckee A | a base du cinquienme K> transi-stor- (T6), et en.ce que la
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