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pl ace i"M the auxiliary transistors H' Assuming a signal current [err]
flow ng int "t“P‘Pew?’ﬁ‘/ 9014 '[' af‘/%e‘a'b“l?ﬁﬁ"l"é gnpl| gyg H 31 Wi“é“‘ i e agfyB r%h'T§| 8Bt or
[err] wil Wpy thero 'Ww'i“‘}"E'P m'""faf‘ Yo
auxi |1 ar y"?""éﬂ?gsf" 'P”B ?aka P b s '""?"m“pwa?' Fsm t"F.“ r*“
assuned,_f ' re S

curren?’5 gﬁuﬁl‘@ otheln/output /O, this current [err] will flow from

the in/ Oukvoﬁgge Blh&e&k %&&eéﬁ%&p@ﬁ@é \2Y Oz)lx%J Lhptz f P30 MiinarS 8 minakd. section

the condition holds that for the auxiliary transistor in the other half
section COr ek g ikdmabhirg! dofditién tor & imbbdiherl 61 thd hybikEcieuit ih @étordhhcd With .

t hroughot hiwai b3exicdidtesr Yy transistor will be nJ + [err]/2, and will be
anadggous| y watlit be psstihéd fhat ihr ©ugh= Dhe sigosk iclirredl i fidwinglisto drifantpul YO b tBe Balthwttiohal f
secti on celhiowe gpiga d wiligreduly it dreurmeti iin tha registoiScircuit Ria Rs iFs § anchiag info.cu@miss@duesnt | v,
t he over akignat transistets TeoNGairpptsingreugénts hil@ tatflolvanthyaloxiliagy tansistorstTriniThd AbRlyid) they +
1) J, irr eepmpdaty Kiechoff's tapdo the dviuipulc(@ witkmield[i e /2 +| g2 \4 e (df* HiHs thesgollectorsaf

t he suﬁf)I {re| signl dransistash T ntee giocairtiallycarthad; the sesfstorsa?dfieare sonapciest in ippraliel with each
resi st anc@herand ithigparaliglgirpuifis cenpeqtedje sﬂ\°§§’ f"P (S?F'SW rqR. !ﬂ?ﬂ?"@ in Q Phmenetet the
hybrid ci é‘ﬁ'”F'Eced'F'Q}%f t?eafeﬁ"sc Waﬁgeme’“lfb'eﬁ's? [F}O ‘Zg z?ﬁ'l"f"?g? 'chBy
the same ‘13“’“@%3#" oriie gonn ‘T ?0'& 2"@"4’%1" utpyt Faniiged into
negatlva? 42 fiapredsinsy ansi stors nJ has to be

| ar ger hgn the qu val ;fé(oi Ellz For a Iarge n the condition hol ds that
ni is about eqﬁ'al I'ne Current i,. The line current [err] consists
of a part [%&thccqrpfa,gwgé,&ma transmitter and a part [err] intended for a 5
receiver. The follow ng condition should hold: 2 nJ > peak value of ([err]
+ [errls. RTpe @uppRy2 né magind@ha@an the supply lines [err] and [err]
shoul d further be larger than twi ce the peak value of the |ine voltage
[err]. If t e agesull ofsanirplalimperiaiicadrethe plade,of thh ®alérizb inctvd Wyyrid-cedli ih aanordaive wititlthe
hol d: E >inpantidn foethinge aadorr¢dt derminating dmpddincl @sel of foduibackoars blectmaie measune Bntalendp al |
maxi mum s mipivaise dissipaton dass in ther balagew cp diamamitiigne of 600 Chns i'n accordance with
the V. 28 st Zybreadpnthf. the hybrid bajeaee conditionewil] ke eplqulateg.saspumingy forfprenenionge tipt § signal

mi |1 wat t cufiept 'a‘"r'é%é?‘&‘e'r’e Buiera gjgnabvoliage; @ |t he optputsQy theygignat prrepidail heinpld | of
[err] + [ Bipohing intq ppstief Signal cyrrenseyie andhs jbpcause t the registpr Freaddiakas/aprerented infgr v -
[err] is e fplloyying °P%‘t°"%‘?°'d2’94°'\93?ﬁ partia) G4t YEOMH t he t heoretical m ni mum

power consunptlon for the 15 entire hybrid circuit of: (voltage difference

bet weeri® supply lines [err]) x 2rB,#iferr] x [err] I]l||j,|tWattS =4
mlliwatts. Hereinbel ow ti@ #| ngsca d|=tlmthe enbodi nent of
the hybrid circuit in accordance & tB fig. 20 1 w2 calcul ated. Let it

be assuned that [err] = [err] =0, a signal current [err] flowing into

i n/out ppit | /4Gs Qkewish Rsdlftloll tREMb ifARAtpSNIOMS virdally i cllrthed vidd thd hdlif@iRiel dsistoNRF2.CAYNif 8Nt
I in the as6méed Bt wd ¥anshit curredt®| ilthe iRUBINGSUMEE al Sfn@ Chrebint i€ Mo thd olitduhédubiiHg O,
si gnal tr masbait mital ighal burrenCRUGH Ay Gwidugie e Sandhitiraligh @, f Tesvwilindesultain Xtel folioiving
transi st opguatignerr]. Applying the appropriate Kirchoff's lawto the
infoutput 1/Owll yield [err] =ni/2 +ni/2+i =(n+1)i. As the

col | ects®r &Fof2 28Rt he signal transistors [err] are virtually earthed, the
resistors 2dR are connected in parallel with each other and this par aI | el
circuit is dBrifRpwia) sigppl swrankl afpalin brapghes auy siopn! ransiRtors e [Trst H¥puph Rey tesen
net. Let PHaY '@%’Ic‘s“i"aﬁi‘é@' SrEpiRmYPlipchby e, poefiicient n will ercprim the Gpxiiapy dRRYIRIE T pref 1 |
+ [err] + [err] [err] be the signal voltage on the in/output 1/OQ [err]
and let the connection to the line tramsforner of the in/output I/0O be
‘translated Into a virtually earthed half line resistance [err]/2, the
followi ng condition will hold: 30



[ERR] framwhich it follows that 35 [err] = (n + 1)[err]/2 (Iine matching
condition). As a result of a virtual inpedance in the place of the balance
in the hybrid circuit in accordanég@_ \g’sth tgz i nvention formng a correct
term nating i npedanc use of feedb R 262752BLct roni ¢ measure is taken to
m ni m se dissipation |loss in the balance on transmtting. 40
Subsequenj Ly matltifrold¥ing bohatad @inhéia condi tion wi Il be cal cul ated, assumng for
conveni ence that a signal current [err] in the input I results in a si gnal
vol t age @, atnizi2hengatput O, the signal current [err] in the input |
branching into partial signal currents [err] and [err] because of the
resi st or Noj eoriploningl cgnélitisn holdas represented in fig. 1, with the foll ow ng
conditions holding for these partial signal currents: [ERR] 50 It is
| i kew se RaRs(nsede)t=hBti2t he in/output I/Ois virtually earthed via the half
line resistor [err]/2. As it is assuned that the transmt current [err] in
the « nputl results in a signal current [err] fromthe output equalling O,
t he ‘wéfal partial signal current i2 will flow through [err] and through
[err]. This w II result in thegol] opi ng gquatgep: 55 [ERR] As the
partial signal rent [Err] esdlly Branches Obbr signBhy ter dgsi stors
[err] through [e ay =~ t°h Esé‘ eqmaél.y R anchede par faRqcu mul tiplied by
the cogfficient n w |1 oCcur in&4he adxil |2otry t#ansi stor & [erP], T 5 EP
0 260 /52 Bl [err], so that the followng condition will hold: [ERR] 5 Now
the follgw ng condltlon hol ds: [ERR] or: [ERR] or (nf[err] - [err]). [err]
[ er id r{ BT ko Bak, aRG ghybfd WhlahdeRBAditioh)f [err] = [err] it will follow
that (n1f1:)2 @r,,m]féugwihmferr] If, in addition, [err] = [err] [err]/2 the
| ine, mat ching condition is fulfllled at the sane tine. If we take [err] =
[err]*/ kenr. Ry2 =R300 Chns as a nunerical exanple, it will hold that [err]
(n-1).300 ohns. 25 I f, for exanple, we take 12 for n, [err] wll be
3. 3 ki | oltfnis addition,dlase Ry edR ii2the lire midtdhing cawiition is fuliflied at thesame free. desi gned t o be
an ext er nal¥f weRkesRor R:GRE < 300t Phensias @ nurherical exampieeih will hold: thaldhi| + 411300 ohms.
t ransiast d &r prample. we dakei @riof m Rycwilh bd B Wiohys: Asfdbgprved baforer his resjalari Ry eaprbeui t
accordi nd °¥Q?°?Hé’°|aﬁ9§?ft'?'fﬁﬁ'smﬂl need at | east suppl vol ta e this is the
di fference q"ﬂ“ﬂ/’ﬂl"f“ ‘E?f"p§ a!"?"ﬂ'éé‘a sé"?"(“]T ‘?eis "?fi | éFe‘n?fe

v éaawg? %%e@ gggt R

appr oxi o eA d o B &@W@Jmp stopsf mtata&réaxéarw.ﬂ
circuit ‘Metdﬂesﬁrﬁrm r%&?ﬁﬁs?& oh tLJ éh@ﬁﬂ o°ftf'8 T1Switl AbwHe Giith rdfét6ncB tRES

i nvention hasgda Qs shdWg & bdnpiid hitria fdirblit 8 ciady smvmeh&hé hunt $8fions @Chot By t h
r ef er aBC @yrhMetidabbut form laTunivershi cotipling. EIHUME cOndeperiaing with Hdsann fib. 8 lafeGhtiidatell By the
clearly shaetehsate éHarctb@) By Heding @ tired kaireniCdourad § & dayh [l sectipTE tesisiom -dFank
forma urdRar il e bPlomigd afd ther WIlSbeC @ iedd PO isingll didettvoltdges @ dE and d§.at thear e
I ndi cat edhviring ingutssatits opefationelreglifihsaAtagtl A2sConBypopdingvelementy im theiupges haltseciioant
sourge, S have idaatidal dafelehceschetarton buttare extaniiet tyrap acchit. ResletiviRcqunlingignsistorscwnandbe
oni t e dhhavéheqep extpridpd todhahalf pectiens of the pamplatechybridi¢inewitde fig/ @] t ages +dE and - dE
at the i nvefheihalsactignef the hybridisiscull shawaiin fggoraspandingjte thg hatfisegtion shown in fig. 1 wil

Cor r espoh@ih '"é!"ia‘??ﬂ‘ﬁ‘t'%e 'P%SQCPF@ 4 B‘B‘P’ halh plvioushicheing galled e riphi spgtipn. aI r ef er ence
characters éci‘,%‘ﬂtc""ﬁéé! %‘81"19\}'(3!“5‘(5‘& ?l @e

ey ma Yoot 5‘3{?1
o ”}?M:fw L t‘f% Fﬁﬁf 'pﬁ:etu t
shown i n 3 ctzut%%rraf ot
nencef or i o shis Fmsse&t.t.e%d i
called t r?secoﬁh togﬁg rbf sibrfal trdnbisthier 3B ,,|’a amph °€sr A2 con ectda

pe

si gnal soC Wusohd sip@f frdnsisBisor el did amtawtwnl:rte@aefdm&&erﬂeatate Sk Qanstdedr IT o, is
connected fo the base of auxiliary transistor T peand likewise to the base of coupling fransistor T . Due to

-this current mirror circuit the collector currents of the signal transistor T ¢, auxiliary transistor T \and

coupling transistor T , are interrelated in a ratio of 1:n:1. in a like manner the coliector currents of signal

transistor T ¢, auxiliary transistor T 2 and coupling transistor T  of the right section are also interrelated in

s6 a ratio of 1:n:1. The collector current of signal fransistor T ¢ of the left section is further equal to the

collector current of coupling transistor T' ¢, due to the universal coupling with coupling transistor T'  of the

right section as the operational-amplifier A1 substantially draws no current. The signal transistor T 4being

virtually connected as a diode and its base being connected to the auxiliary transistor T ; a current mirror

6



result ikn a current i through the resistor circuit [err] to the junction
point with the current source S, 45 supplying a currenf J, to the
col l ector® of signal transistor [e ?%ﬂ ézlr% non-inverting input of the
operational amplifier [err], vvhos ?1 { connected to the base of
signal transistor [err] and whose inverting input is connected to a
r ef er enceciiGit wit g€ folrRedf dalising Mhe YolectoP cuMBht@htha biidkary frensisiol £T [4it618e h et thé doliector
oper at i onélrredtrgpsidal ensiéidr T 5. THO RIAER Tdtrled YRGS RudBAN tranSNer T 4 i sifHaLFansistor T 4in
connect edtit Gftt doetios @hd the auplirgfirabsigoadt , the sigriai Bdnsistol B Ly drid sechuxilesEangIstbroN |, th S
connect edthb dglitisectivacad tifref@e Yo edlied & ansntstiner ciradts The sBye appliasdo thé sighet transistor T
oper at isonal auailigey Irénsigtos T Al and ABupbugiepsisterdT 66 thehle® sectivreanditipneignalt trapsistor STt arasd
[err] ar eaullisry ransisipr Ewi in dleaightzectign.odes. The base of signal transistor [err]
i s connect edh? Byhrid sirguitob fig) {2 ean possiblyr Be dasignes; 13 tbg rcomplpmentary. thekisvip sty el RNRe
base of cHRRgEPEgrerpriared by NPN-fransistors apg dcaverse-hi s current mirror circuit the
col:l ect or cUfRigRpSto§9- 1ttPRa"“§|"§F?5'f‘9 pandien @ Be cfauleref esIYS i ary transistor T
h2aet dbupling transi tor{ e interrelated in aratio of 1:n:1. In a
li ke rranngr"" ﬁh ‘et 5@t eFM of signal transistor [err] auxiliary
transistog [ ou ng transistor [err] of the right section are
al so int eénrdéli?e'{ rc'i?‘gaa‘"gﬂffo%it%rat|o of 1:n:1. The collector current of signal
transi $f og /b Sohn, -¢) Litgrl.eft section is further equal to the collector
current of coupli ng transistor [err], due to the universal coupling with
coupling tr %, sh@R: bEédudl, rﬁémk'&@ncﬁtub&fhtre ffkebizon as the operational
-anplifier Al substantially draws no current. The signal transistor [err]
bei ng vi r gualcanpant Rd= 3 =ard2 ode and its base being connected to the
aux%l ay transistor [err] a current mrror EP 0 260 752 Bl circuit wll
rmed caAuséfergd etnbodiradnt efcin @rially isymmeiticabliybticheircaitiwill hovabe deseribed witht referoficerts |
to be n tiigr@shaving achelfsectipmenhcusingNPN-tahsistirgindhe signalreaths arst wiheg passibly highee fimig Ui t
for med byfreakency haingjacdepimentalrafiec top the] suppiy voiieae requisinap surpiynioftage yhi Feésr?'fP base- t he
| ef t sect Projiier ypltpoe H@h‘ifoﬁg‘f"ﬁg‘" tfig. a‘h@qf@fwm"[gemms? fefigs it FPai'gat"r'%ﬂ'Fé g‘leF' %ﬂ' r]
and th& aﬁi?ﬁ“?ea? 5nlg;t

me al ” aig%?gl k taqsu
called a ‘6- °“ )
Sy f"%o.rzr;,raE;m s % 'F%ﬁs"r il

T5 J[er!

left sectyg maﬁ':q gt If@{ng 5‘3 ?r r]
in the i |@aor f&z‘itﬁ... X mtﬁtmgg'
to be co o signaPdranbistor P, G cu &ﬁﬂﬁbﬂ:ﬁﬁ@wﬁ{&mﬁ

N
NPN-trans) Sﬁ@&v&h |m\é|tﬁﬁs@f&r15kaas ma Qd&kb%to rlehtChf caupliftdBrahdifiét Qa ball'th the
condi ti Oncdn@dibr Rerrént b b AigRsl wWssistd? 1T 9Whe régec&@r #ahnsistor ﬁf & ]and' T[,Sraﬂﬂ cofinde®blid =
(2n + 1) pardiBirvich krd samibryt fesibiord i, flariaa 2NRASISP Y| béi Sonrisbted bk Gibde2 The doffsefoer 1 ]
- [err by . of doaplig trankietor T ¢ lis"dontidfdd [tethé koollactorad Wansistor T, tavdirect @iebint sonrt® Sa lbeing
ful fill edednfiactefies thd jurctioR peirit)of the cellectrs ARl spyslyifigoa cujrent 2J.[Aeurreht souceB1 jupByidda A
pr ef er r edcugris gldis rvenmiected togthe furétinh [pyintsof ireetesistoradircity B, iRel, R, thoudotiacter bl theveignabe

descr i bedirappsietr T cdnd thermowrinvestingiinput ¢ thelepacitianpl amplifierfA. sect i on only using

NPN t r ans; siejricbe agsymed thet g iy signat eyyent o svpplied te, the dndasinyt KO ’éﬁ" hyylprighj ofrcuit of

f r eqUieMtyfign 3oty i agupent | f?t‘%ﬂ 1"9F"'é‘€"t¢"6‘|'1t Rtp Bz, é’a a‘\loﬂ'a “Pé’bl’lﬁnf lsroﬁtha"
suppl y vofaaljeu tf‘?: glona "?fﬁﬁm hyqugh WBI“‘P‘?S n ﬁ%’r "

3 corres p't?%?g rth;q flow ntf:’ 9" Teﬁ%}"’%% rr '“9

ref erence

signal tr t;ﬁ g |.§,P, i o,ré q"'F r%;l ’g" b%sett? Tmea eh'&sja %?rou lLu Qttﬂe
operationa St redgschibd e!mtbﬁduﬁméh‘{setﬁé iofﬂﬂnn Q%-oﬁ%%tuﬁ&imh&uﬁb reference

vol tage (earth), the srgna ‘transistor [err] being virtually swtched as a
di ode by ﬁgpaqgt FgriAe non-inverting input of the operational anplifier A
toits collector and by connecting the output of the operational anplifier
A 10 | 66 Rogardsthehybli@baldncd doadifidnSfedbliolving hdidst oget her wi th auxiliary
transistor [err] fornms a current mrror circuit 30 causing the collector
current ofntH2Ra@)R f2ax Wi Rs.ansi stor [err] to be n tines the collector
current of the signal transistor [err]. The signal transistor [err] does
not only ¥ageimits esgumedthatife 1= By thesertwagonditions pre fulfiled i:ary transistor T [err],
but w fh coupling transistor T k as well. The collector current of coupling
transi st ot FfT T W8/2d&e 1 B £Hft2col | ector current of the SI gnal transistor

[err]. The Aﬁcﬁqf ranS|stors err and err are %ed |n aral l el
with the audiiorg g}e’?‘ % 8t'dy e G'"P&F P?fﬁ@? t“6 q ?“1’1"‘6 Rigput
connected as a diode. The collector 35 of coupllng transistor [err]
is-connected to the collector of transiwtor .[err], a direct current source
[err] being connected to the junction point of the collectors and supplying
a current 2J. Acurrent source [err] supplying a current J is connected to
the Junctlon pornt of the resrstor crrcurt [err] , the coIIector of the

o o o, e Y " o o o o,



40 < fig.- 3 results in a current i through the resistor circuit [err] and
that [err] =[err] =0 the current i will than flow through the signal
transistor [err] and al so through_the coupling transistor T k and the
transi'stor [err] tneand the curréﬁt"%‘ﬁ”\# f flow through the auxiliary
transistor [err]. The current i through the coupling transistor [err] wll

ent ai | %aﬁéﬂrﬁx@un]:aué utehmtmn i A 5tagd Qn b6 dbdonitidbaidd! témﬁtguiﬁﬁfvol%é 'By
resul t iiRoigméiihg BRI mébsurb MO nAdhehlol G Yactl dsad\gdrsrheRdr il b Mihe mbiniff B

wor ds auegbrtd alabicet dordRioh. S @ Fatio Bﬁfrhlheﬁ&ldmh@édnlhﬂo%rvm KoriTagi®ed to the 45 SI gnal
transistor [err] in a current mirror circuit. Anal ogous to the

af or edesrir+ hegn ent)age Bmni.S=tHe= fned J2owi ng condition holds for |ine matching:
[err] = (2n + 3) [err]/2 50 As regards the hybrid bal ance condition the
fol | owm ng hdigdsthe Cdridnt sorpd 8 fofces trineiston] ¥ o[ te supply 2 currgne whith & fcogjementant toitte
assurred cutnent thfaggly joupling ransistot Tieaw! thepiore tha dintenithroughirsigndl trarsistor €¢l i f: 55 [err]
(2n + 1) AR jhfigadh the [curan] coofficiprs nrryovidesa vigtual japret RpiRPCY ! s iomasepienttl of ms o | i ne
outbdt" thededtet s rati o was assuned, with a different |ine output 7
0 260 752 BFiot3 & FuEwiteraurren{ i i theriepubionith iy @ reilts & 2yipg cunegt i ithe (oiouipy O
accormod®i88M¥* t he supply voltage. By inplenmenting this nmeasure the other
transforner ratio can act as a parameter in the line matching and hybrid
bal ance condition. At aratlo of 1 :mthe folkRQwing cond will hold for
fig. 3 5 [err]izs per(iZ -1 {222 )0d gga-& [-ergz——’}ﬂerr]/z I n
fig. 3 the currenf source forces transi 528 3[err] e"'&spply a current
which is conplenentary to the current through coupling transistor T k and
t her ef orfd it Re <CHY the&BnditidiRldgbhati gnal transistor - [err]. Also in fig. 3 the
cur %ﬁt coefficient n provides a.virtual input resistance of for exanple
300 e =qn +1@s)ij.he in/output 1/O In fig. 3 a transmtter current [err]
in the input | with [err] = 0 results in a line current [err] in the
i n/ out put THeGigndl ivaltagegusebraed py-&fdbeiwnoh thé oftmit Olequalss err] t he condi ti on hol ds
that: [err] = (n + 0.5).[err]. The signal voltage [err] scanned by a
recei®er on the out put 0 equal s: 25 []ERR] 30 Wth [err] = (2n + 1) -
[err]/2 and [err] [err] :rl[errf]EZZ tha foll ow ngvcondltlon hol ds: V [ ERR]
35 In the enbodi ments of the |ntl&gr-atagle Bymef'ri dal bal ance hybrid
circuit in accordance with the invention diScussed and shown herei nbefore,

e i R e B 2 < ol B PSRRI, 11 Uy i ¢ ohi ng

these transistors as diodes to 40 result in an according current mrror
~circuit. Such-a use of operational ag)e*il ers is not necessary, though, as
will be explained hereinafter with ﬂff to figs. 4A-C Iikew se

I ndi cgting.how sinply a virtual earth db"l' can -be provided, which is a
‘rather obvious matter for those skilled in the art. Figs. 4A-C correspond
to fig. 3 mnfe ieMBetinmenRl ofl thE MiteyFtle Ceyminanitst balats Chybiie Bircull e addbrbidnes avith aiw

bet ween idvietfion discussbdfahg) shoda hersigbelidia ffor iclarity's isaka &tlwat hssaedstb @so ¢peratignal snplifisrst ched
as q_(di Jerevirtualty ednhing paliecitrs oh signab ipisistbiseand Airtuglly 4bitching liwse trartsistirsf asrdiggles to
PNP- t foarresult froan apcordiggheurentyeiwar cireuitcBueh @ arseeof aperational afmplifiersdenol oedessgey. thagh,
‘(earth), aswilkbecexplaioed mwrngthcefwn@etteagss oA th@;rtmmww Pyt sty £ Vil epriises
of the tmahsweﬁaws'dfdew h ig p gptiep phvious mpltgr for thosa grileddny he@it-ng connected to the
juncti on 69?““‘(9 coffpspand to figy 3 anet idantcal t?é?"["é? ¢ a’aﬁﬁﬁ “t"b%ﬁegt f@?el’ oS bF'P’(ée“

col | ect di& %F" a'ﬂSIat ’Béls'ﬁﬁ‘;'ﬁ' ﬁ@bzeﬁw rAR

i sadfa B é’"& }jtf; or ?%ﬁ agé g? i 9% o 13

g?l ?Lebe em n ecIi dtlortm éfdw ‘ic{ j ;isitJrR én ter
e that th

appr oxi Mai,a % o ss. e &e’f LA Q/ogicL%%gn maotfaw%.sﬁ P Q

Fi gs. s4B iYtSonfy Dy bproiatbich duditS 1B 'badd ofid trahSistbSt Qigh S48
bei ng sid h@bﬁﬁi salilibhs] to st probieRe thd iPfiP Kbnsfston UJﬁélﬁg slmu|ated (T ) with the aid of a number
of transistors and possibily a diode. Figs. 4B and 4C show the base-emitter and collector connections b, e,
c of the simulated PNP-{ransistor T .
The operation of the circuits shown in figs. 4A-C will be clear for those skilled in the art and a further
56 eoxplanation thereof will not be given, whilst it should be observed that there are and that there can be
designed a great many more of these circuits.
The direct current sources S, S', S1 and S as well as direct current sources which are not shown are
preferably PNP-transistors.
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of -transi stors and possibily a diode. Figs. 4B and 4C show the base-em tter
and col |l ector .connections b, e, ¢ of the sinmulated PNP-transistor [err].
The operdtion of the circuits shogg i%?f ' g% AA-C will be clear for those
skilled in the art and a further pjls dtion thereof will not be gi ven,
whilst it should be observed that there are and that there can be designed
a great nEghsnore of these circuits. The direct current sources S, S,
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Signaltransistor (T.1, T.2) aufgenommen sind, wobei der erste
Signaltransistor (T,1) und der erste Hi ffstransistor (Thi) diesel be 55

Pol aritSt haben, d.h. vomleitenden Typ sind. 5. Gabel schaltung nach
Anspr@ach 3, die symmetrisch ist, dadurch gekennzei chnet, daB jede Halfte
einen Signaltransistor (T.,) aufweist, der zusammen mt el nem der

Hi | fstransistoren (Thi) dieser HS-fte in eine l~~~~~~~~~~~ 1 EP 0 260
752 Bl Stronspi egel schal tung auf genonmmen ist, wobei der andere

H | fstransistor (Th2) dieser Halfte zusanmmen mt dem zugeordneten
Signd?transistor (T."1) der anderen Hllfte in eine Stronspi egel schal tung
aufge- nommen ist. 6 6. Gabel schaltung nach Anspruch 5 mit einer ersten
und einer zweiten Hllfte, die je einen el nzigen Signaltransistor (TU)
aut wei sen, dadurch gekennzeichnet, daB in jeder H-lfte die

| npedgnzschal tung (R, R2, R3) zw schen dem Ei n-/Ausgang (1/O und ei nem
virtuel l en Erdungspunkt (A) der H~Ifte vorgesehen ist, daB der einzige
Signal transistor (Tj) zwi schen demvirtuell en Erdungspunkt (A) und einer
ersten Speiseleltung (V2) vorgesehen ist und dal die beiden

H | fstransistoren (Thl, Th2) mt densel ben 10 Koeffizienten fO den
Stromsdurch den einzigen Signaltransistor (Tj) zw schen der ersten bzw.

ei ner zweiten Speiseleitung (Vi, V2) und dem Ei n-/Ausgang (1/0) der Halfte
vorgesehen und in eine Stronspi egel schaltung mt dem einzi gen

Si gnal transi stor aufgenomen sind, wobei der einzige Signal- transistor
(T.9_der ersten Hifte in eine Stronsplegelschaltung mt einemersten

H | fsPransistor (Th2) dieser Halfte und dem zweiten H | fstransistor der
zweiten Hite aufgenommen ist, wobei der einzige t5 Si gnal transi st or der
zweiten HBlIfte in eine Stronspiegelschaltung mt elnemersten

H | fstransistor dieser H-lfte und dem zweiten Hi |l fstransistor (Thl) der
ersteg Hal fte aufgenonmren ist. 25 30 35 46 60 55 12
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