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oper ati on athalingdh it dRB 1,65 1s HORRINTR). Ub. Ifitho HMCION CEHRAIS B e irfhsi8BR T3y, T1 and Tag
di fferenti alard Q- isendQ @sppbutely theddweing @laticheifpigphdsngth&@difdult WG inigrs, whi ch.
general |y has | ess satisfactory high-frequency properties. In the Figure
the output durrgntls appedt)s on the output 7. The output 8 is connected to _
the firstmspower-supply termnal 1. However, it Is alternatively possible to
enpl oy the SWhendhef input aeitage Ise aeeltage Ye: apaearebetwsep et trsesr theuitagsigtorai gl 28d d's and
t he out put d@veemthe bases pfdhectiansisiors T1 oiiei Tohasss Tesultiobie gollagmdivision by thacregigiera R dfdhe
by means of Tefiodietveer Bp eMElpL IreRsof Hg Iransistae Ty 06 ToedttTer s 2mimg=nts, ikklows from dhe well- -

cirecyit di a(‘ff' epongntiay; (pistiensiip Retvpenibe spacier yrent and, the Seepamitier piRge Pfh%"a“S'sm’

g nv%/ntr on? [®fnt i cal parts bear the sane reference nurreral s as In Fig.

" The collectors of the transistors [err]and [err] are now connected to an ) _'"
output 7 and the collectors of the transi stors[err]are connect ed to 55 an-

~output 8. For any valﬁe of e rati o ween the emtter areas. e)r o
‘where K -250 rt'sl%"tlb rrljand the ratio betwe :
resi stance val ues V\K K = 0 ., N) of the resistors [err] -can be- seI ected

“in such a wgy that the current on each of the out puts 7 and 8 has a :
"square-law rel ationship with the input voltage [err] over an as large as -
‘possi bl'e range. Both the output 7 4 ~EP 0 234 655 Bl and the output- 8 may
-serve as ghe output of the circuit, the paltx whi ch is not used being -
---connect ed to. for exanple, the positive r-supply termnal-1. However,

it s alternatively possible to enploy the difference between the currents
;._;:on t he out putfdloﬁsmetﬂnammstthmdqegttqwt current of the circuit, which.® . . .-
,_{-dr fference can agai n be obtai ned by rreans of"a differenti al -to Si ngl e- ended____,

_converters 5 Fi.g. 4a shows a B |inear transconductor in. .
~accofdance with a %st e the sinplest enhodi n€®) .- Th| s SRR
enbodi ment corresponds to thé<ci‘rCult n Fig. 1if N=-1, the -~ .

regi stor [err] has a resistance value [err]and the two ]unctron poi nts- ,
- [err] are c ned to formone junction point. Between the bases 3 and 4 of
the transf’stors [err]and [err] voItage di vider conprising two resistors
[err] is arranged, I8he junction these resistors being cogrl cted to .
~two-transistors [erIr] H BEPI a-n'ezpi +®f) 10 area [err]. In th ?re‘sent
.enbodi nent these transistors [err] are suitably commoned to forma single .
‘transisto j Lo fs

cor T act or o lche 18 o8 ¥ oL B O pndkio) Bersoh ol Pl o b g T
respectively the fol l owi ng rel ationship applies to the ci rcurt shown in
Fig. 4b: [err] 15 Wien the input voltage is [err] a voltage [err] appears
bet ween the bases gf .t.?tra [ IS r(ixpnd [err] and between t bases
of the tr@nsistors [eIr nl $ré X )a4 exp! t he vol tage di vi®l/on by
the resistors [err]. If the ratio between the’ emtter areas of the S
transistors [err] and [err] or [err] is [err], it follows fromthe well -
known ex ponatiescxpanegibradfitierespbonpntivicfunstions yieks col l ector current and the

-base-enmitter voltage of a transistor 20 that: 25 . - [err] If and 40
[err] - ©8 "~ (4) 45 1t follows fromequatrons e
"(3) and (4) that the dlfference bet ween t he coIIector_currents of the

'-'_transrstors [err] and [err] is: so ': [err]




L Seri es .expansi on of the exponential functions yields: 55.5 . EP 0.234 655 . .
. Bl.[err] 2° 4. where 10 [err] which may be reduced to 15 [err] 20 If d-- -
~=-[ery] i.e. for n =4, this equati Gip poswégdast naxi mum linearity. Thus, for .= .
~.an‘emitter area of the transistor [err] which is 4x as large as that of the .
“transistors [err] and [err] the difference between the collector currents:
of the transistors [err] and [err] -jncrgases as a linear function of the: "
i nm{% voltage [err]over a_nr{fg,‘éhar a_'§§,o§_si blje range. -In-the linear range -

t he—f.ol | owi ng apprmxi-nB8i 0 ' hit follows that (&p
transconductance G =1l err]/Vis g_jx?-ectw propoftional to the current 1 from - .
- the 30 cugrent source 6, sd% Hatsy it Frafseondiuct ance can be varied by - R
~varying the current 1. This rendzers the circuit particularly suitable for -

use as a variable resistance (R =1/Ginilter arrangenents, enabling the
magni t ude ofwhbrhe RC tinme constants to be varied. For a ratio between the
emtter areas [err]te transistor [err]draws2/3 of the current:| fromthe - - :
current smsurce 6 for small input vol tageidégl_z_rj so that the effective bias - -
current is then equal to 1/3. At 35 incr n#@ i nput voltages this bias . .-
current increases, which has the advantage that for |ow input voltages the :
arrangenent exhibits I8 r noise level and a lower d.c. offset than the

known transd’(ﬂf’f‘mpeﬁ%b‘f-e gshows a class AB |linear transconductor in
- accordanc® with a second enbodi nent, identical paéts lgea%i ng the sane
- reference nuneral sgps- i73 Fi A, _Tais_Enpodigentd IQ..? opds, tyo t

circuit of Fig. 17Tnxne Eag(e"é?&at" Bl):'xl"'a d20he $g€i$ %r fe’?r]}ohag?; o
__-____r_eg‘tha,nce_[e_rr] ..in conparison with the circuit shown in Fi &'40@?& %’aqsﬁto
‘resistor [ergl 5 ;ar oo riedqiapm ploWides hesiemmoihearitycTrus, dorah SMBIPArga ransiRt
-similar W%‘oy %éwlfigﬂ'ﬁ?i)?gﬁ:ﬁbé’ &slthdt ofthe i‘?—dngstoré Tiitand Fea ﬂb&‘*@m@%?"f‘ﬂ@"&?@%ﬁ"ﬁbf
shown in Fi gy Radsldls 1, Nhddhi,f ih@seescs abietankection bidheipput seitegs Viouer PR At 8088 PHESS -
“transistors ﬂﬁﬁeﬁLtﬁH"lﬂee{reerngéthaiwomﬁg&pbmmaﬁovblvﬂiﬂges [err].are in a linear - ...~
. relatienship over an as large as possible range, if the ratio between the -
emtter argas of the transistorsv%ﬁr] and[err] is substantially e(cy,al to - e
[err] = 5:1 and theIlati® Metwe e resistance values of the resistors =
[err] and [err] |s substantially equal to [err]=8.5. 45|t is to be noted. 7,
~that in order to obtain a ratio containin 1 nt | ShéfGfomthe
rati o may. be freeiwbich & bliows thes thedrapsoonduciange G%Q?'Wrteiﬁ@%%%%é&?ﬁggﬁ%@w' L
Fig. 6 shows carest seyse ABsq oy Uetscondieignin e 18 YelteL B ENEEL 0D Al B Saig the.
“enbodi ment . . Frult partieady syliable i Hﬂ;%e‘f ot ' '
in.the case tmegnitudg ofthe R

e arrangenent shown in. Fig. 1. ... .

G e gop e Yera L 185 6 [ RdNee/a/étItheccuti@nt £ frém the
and the two j unc¥ P(S?Wﬁqﬁmﬁ?“sth %?‘E:f voﬁfé}%dé" 4H%e?an§'&n§%aa cBrreng Iscthgruomli o3 At 7
poi nt. For 1 IRELETET T L 1oc b biss JARSS Db ed, Whide HER ddvdneags thet forciow iopdtiveliages the ...
Linear. rel &t i BRAT %‘)éxb\ﬁ‘é% Wb 15is l6bdd Hid £lbwer @R} offsétitiah tienelovin tansdagiers. vol tage -
[err] I's obt AARATEEL B FACIAR RS HeEbnidtr Rracicianceanib asseaid pinbodimesh denficalparts . -
[err] and [err] Wl CHoLSSEHRS haRdriebd if FROARITIS emijostimaht com@pontis toothe pitpult ofFigs ! in
rate bet weer T e, faou S| aRiRe MabER b alrdstnasiatooinsofparisqn Vﬁﬁdhe[@ﬁtr"%sh 1 g fio-
i s substant g&; oGt i Qrrdngéd dtieeh i baseasE the transister Tre it 2 Bimiiar aray g% of th 'tt:f
ratio and thegg Qs cah Boand i thecircalyshoen mdiige § thatithe differenea m&&%mmf ﬁ“"&ﬂ‘&o:sib;
[ERRI = 2: 1 renR@aért Y6l and Mg, anddier inpud v@tagesiv.awn_@d@%?rtrﬂaﬂp, pjoy ﬂ“ﬁ?i%get:ﬁ'fg =5:1
this embodi megigel ihthetrdﬁamsﬁneéruhserﬂmer;mys o?%ﬂ%ﬂﬁﬂ;é % S’Eﬁ’ T;?;J EH"%?%‘;; giﬂ, WiW.=85.
transi st or haxidie ratd tatvistr the resiseacogiuRsl ss RIFEII A o " ’ T
1inear transcprdebé ooted matatwder(‘!tt%a;hs@‘ mgﬁ%"&’a % "ﬁ?@&ﬂ?erfﬁsﬁ . ?Aﬁ}“g &b __d
‘cOr responds t o b & :Wy=r2anykicherasuls GV ™ 1inth iseridB@iment
the resistor [ERG]|6 smws a clessABslinggsdransgonduct i ﬁ:%ﬁi%ﬁ%_ I3 ,Fat%ﬁ fsi&?g!z-r:;:?ea resistance

onds to the arrangement shown in Fig. 10 1OS F
3:&:5\‘;\!2 = 0 and the twg junction points az are commoned to form a single junction point. For this circuit it

is possible to demonstrate that an optimum linear relationsr'\ip betwsen the output current -Tla- a:id r:h‘:
input voltage Vi is obtained for a ratio between the emitter areas of ﬂPe transistors Tz, T4 and_- u: chand
substantially equal 1o e2:61 18, =32:49:9 and for a ratio between the reS|s.tanc.e values of the resis .rs 1d th
R. which Is substantially equal to Wi:W,=1.9:t. in the present embodimenit the tzr-tr;uﬁ?y-érezr;aet:p toa':) btaii
y i -01:0, =1:6:4 and W1:W,=2:1 respecilively in

esistance ratio may be selected to equgl 82:01:9,=1:6: 0=2:1 : '
55 rea.l':y--tc')-realise ratios. In this embodiment the transistors T2 may be cgmblngd to form g smg!e ltra.nsmt.or

i n emitter area equal to 2e2. i S .
havn;:ig; 7 shows a class AB linear transconductor in accordance with- a fourth embodiment,. svt\::g: .
corresponds to the arrangement shown in Fig. 1. in the case that...N- = 2 and the re_sn.:s'gorl R has ..a .fgs; tonce
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._.vaI ue 2 unequal ‘to zero. n order to. obt ain an as |arge as possr bI e range B
'-vmthrn which the output current [ERR]. - [err].increases as a linear ol
}_functrbn of thé input voltage [err] ER® 204856 @1 ar eas of the transistors: ...
Jerr] and [err] should be proportioned |n such a way that [err]=25:17:3 and

‘the resistance éﬁlues of th resrstors err err]and Le “shoul d have a " -

rati o. whi ch "ia'§° (¥E34R| ¢ 2879- . :4ng “’h' ; by
class/ AB |i n %11"“ 73871 %@‘?‘Eﬁ{%ﬂ %&%Tlﬁ’g?g? V'1 _%ﬂ'&' r1’E‘T g’ ?% j'
i's idénticall °p° g\%\ 2:01; o ?@rﬁs c'?es"legt & o
of the reg s Crig, e "3? e Mﬂé‘f?% 5 b Gotal
linear rang%'ué a?r§ng .ﬂén@ fﬁ% PBSR 4 %n& jsi;lémfe hr €L PSRy
of the trangjsabflemb c%é dnbd 1sSas TAHIS hpHisti fS{hee&l ar%asGOf]the
and the ratiygnddgdh Weg nr2 a* 54 %ﬁlﬁﬁnﬂé ugui aie}éae,s%%tswan% erra Bddfben the .. ..
lerr] is subgjmntd ey osibtors [F6! &) 7 'iss]uBst artighlyt 111?13! wmﬁﬁﬁﬂhasw Mnte - -
“enbodi nenj, td?&eﬁt%ﬁ«ﬁ&lhﬁén@ﬁrétr&ﬁkfbﬂst@%p?éf& &Y WmBiheOo A RIsAGE rbridisloRr ma -
si.ngl e transi stiRpropdlies AMHRARES AB Sno trehbtendubBiSii adiBrdahcd Mith ths leMBSAASHE SRR n Figd. . ..
~accordance Wit akdgiven WDmél iodwirg TabieVIhe imable Eibggives 4helgopBriies & agbmeandmaertt.hempnfen- R
foll owing Taid the radseondadedr én sdbordangs M\h&hetdi@er@ernﬂqmu ticls inalte RrodeedimB@IECCTD'3. = =
differential anplifier and the transconduct or in accordance -w th the

af orenentisoned articl e [ mgs - :

Type of. transconduct or fypé&%ﬂﬁg@%ﬁg #%Eﬁ% rgﬁ‘ﬁ')f 8 i al .
anplifier (prior art) ePliferential ampligerfiprigg art CCTD 83 (grio® art) 30
40 | Figure 4 Proc. ECCTD83(pnorart) | 60 30 B 400 1 1/3 20 o
Figue 5 | Figued 742 A8 1% H %re 6

255 | 51 1 ﬁﬂumggure 7 142. 4 ap 53
1/15 Figure 8 Figure 575 25 g 51 qp¥0 35 For each
~transconductor the abo eggféeng e consecutively gmes thessvol F Sbe [ f or -whi ch-
the departure fromthe par characteristlic h¥e indrea¥ed b 1 % the -

~current - efficiency (C E) whi ch indicates the fraction of the current | to: =
“whi ch: the ergneﬂch transeandictor the abaya [Taligheansachtivelt gived :i thaowpltdgeyforcdiich dheidepariure from the_ S
.reached; .andneanehagclodlic ibginprpased &yt e the quERnt plijeisrcy (C-Eh which indic fraction of the -
~fol l-ows frorppaenkl Wa@tce thersignaliqyeent s pgpah whe b Vreprity daviationds caaehed, andthe °ff°°ﬁ"°{ '
" transconduct# © ‘F’Y:_%( ')'°‘&F"P'éé(€fgﬂ??as a linear voltage ran e which' is 2 x as
“large as &hat b "t S’f' %W&"%dlﬂrerfé’é?"g i "‘F%M 4t)rﬁ'l"’&‘t’i’

i-s. even 10 )Pa‘%g 'c S %X .P qwal "eﬁ"d a voltage'
re c gmes.
ﬁé %""P?{a ecﬁeﬁ%sewhich :. __ o

‘i near rang :%g%ve t

“The-ef f ecti Vi Eﬁ'ﬁ%ﬂn@{? § bl She E?rua P S

%e &J“E gﬁlemﬂd%r

“Ii'near angsl | chitEheat Ehe%%@ s 3s dﬁ& 2 é Sdnfement.
cidentical papdenh iWRigr2 e camﬁat 8! d'oRstBLHEHagh Fosifinde Vel éw, = and thé finction polnts "

-embodi ment  GELREMMBALE td Brmt £ 8ndl mtrsr%mmbns E}Mtorﬂ thérCoonsfinted el Handiddst 44 ﬁ%& I
N & 1, the rmkidt R cohficloll 13 GblldcR? iob iRNFRsiM 11§ ahe® itle] other Qamsithr th Cohdiifes iR

-poi nt's [ err Jrandistor GQTWi3E Gollebtod BrcBhrdctEd RUING chiléBSl bfORe Balisiior TONEhd! fafid)BétRdenlthe

“[err] thefl eofmt irbastor e iramistorscn g st Tyf arjdahdsh ofhg sl Tupisliteatens, =251 b MHoAdeqEbNyO

"the col | ect euabfo thdt esetirirafig.i 4 Tier fadt dhat the amnts loe thetohiputs 7 ead & ihert each nersisp as a linear

const i t ut es farkiontof te fripattvoltagp ear e damossrateddd feliviverThe gifferemva detivesh thapoutduicurrents as

‘col | ect or ofiingah becavsanasi eompareq withy fhe Tiregit shpwi in Bert4acasimilan eureent is added 4o the sureehts h

[the transjsstad b. Fatheq thersum[obthe] outpiicurrhis en & dquipnts [7 and @ if equal tojthe euvent | rom the: .-

[err]2: 1 anduirent eyres Sgwkieh moana thakihe puput nertentaee@ gheuld-then alep increpse pay@ linepifgmction ~

t he curr ent < #a neHievoltage. Agiede: sP" gHiftis.chothriascugrant fip euinut 2 arsldheyeurrant)in eudgt 8 £anRerusesh

of the i nputd"?FtW P"’a %°'t',‘@tﬁ Cﬁ?"b‘g Hﬁn‘?t‘?c%ﬂdéwrag °’f°d?f F'B\ﬁs‘tp“tTﬁé“t!’WY‘bFEr?ﬁ‘é’ ‘B‘é‘t“t/\@@fn

t he out put "P[g%{ "s'{!? 'y °\’/ﬁ' a?f’P'
in Fig. t at%ﬁ r‘Ff""? e}Trr arrange of : -.; .
~Fart her, th o

é“" r'er*,rs iy , ';grw of;@wr" f ofthe

‘the-curr ent , rt&m (ié’oqhgﬂ c?a%yf\ﬁﬁ'a conn }h e nosﬁgg e ot °h

h&‘é
rth

oo S oadh %.afd L sz et b 1 B ﬁgﬁd.r,&ruws--
-voltage. As gdEsth o ab St R ig. 21 SHd Z
“in out put %8 LR IRtk &tﬁp{o z¥roa§acﬁ Bt WinRidlorsCrY 5rﬁr’1t|3 @n emitter area equal to
._'transconducthesrmeb&.nma%tmbha\s%tﬁmssdrnsneeerm.hdame .shdwhdin nghaer output nmay be -~
-connected to, fhQhe SXATIE as tif) thel £14sS LAED @UREBNCRIY Ihe! diafidemBht. sholWVEY 8ig, 2irhayi Bo
-al ternati velcgnspass dal £hipier-oag adigs Alinédn Grabodidan® e e WE thof Mckdel @Nhe sans
said outputs as the output current of the circuit.” The |i'near range of .the =
-’-farrangement is the sane as that of the ar lrangement shown-in Frg 4. The
“os'c. component in each of the output currents-is constant and-is 1/2.° ‘For -

smal | input voltages the noise and the d.c. offset are therefore higher

than In the correspondr ng cI ass AB transconductor shown |n Fr g. 4 Fig. 10

!?.

e

~Level and the A eéaﬁfg



';._',construct ed as a hr gher order cI ass A I I near transconductor - The linear.: :_.
range then 'Increases Inthe same 7. EP 0 234 655 Bl way as specrfred in’
‘the above Table for the class AB trangsgrdyes®ps. Fig. 11 shows a ERE
.square-law transconductor in accordance with a first enbodiment, identi c.aI .

~parts bearing the sanme reference numerals as in Fig. 3. This arrangerrent'
'.corresponds woy bdspediiied dmitje ahomd Tabledowthd clesk-iAB frarfBcdnductdre case that N = 1 and.- -
“theiresi stor [ diig]11hshiewsaa rsgusresiea riwascitfductorOin e8enrdaatsl yith arﬁ@tterrlamw.od@thamar[s.ﬁ .
5 are conbi heating the Samareferenienyimeralsrag insiig BoThisrraigement soreaspantieio theravangempntghown .
1f the coll edt@e Ao thecasesthgiN Fhiband tammpigierdfishap @rresfstageaiWj &r 9. [Sultably. g lianglstors Ty -

“[err] and f e conbispgde ffoym| & singie versistorihavingoAp PINEY §pg Aer- [felhe pollegior egpntyof the
i nput vol t.ag&afsisiors| Ton Ty #1d Tagydre paaity . lagnd |ls rasppeinely e cipuiprmnlies Wlises of the e
transi stors err]and [err and between the bases of the transistors [err] S
and [err] as "a* r'?e§ﬂﬁt' of @he vol tage division by the resrstors [err] If the

~rati.o bet vvee t he, e olaer re & wﬂeat rans e%\!‘?tors eand-' -
transi st or’d gtw?jg 8? ans, .ﬁ] 1?? o é “ e
unctT°'o T)_M' e

lerr] 20 For JgiLy, Bl oso 0 g

(11) By rreansheq o n@grvrdﬁs expansr on ponentt a

denpnstrated, In a ar way as for the arrangement shown in Frg 4b "
“that the rglationship between thé output current 12 on output 8 decreases S
.as a square-|aw functi.lon o& gge rnput XOl tage over an as |l arge as possible '

range if the enitte lexp3 % -é—su antially equal to [er r(};_aj.o 1. :
In that case the curr [er ] on the "out 7 Increases as a square- IaW o
'{-quron of the | nput voItage [err]. Therefore, not onIy the current on s
_output 7 but Fal so the current on output 8 may be utilized as the out put.
“current of the arrangement. However, it is alternatively possi ble: to take _
‘the difference of these currents as the out urrent. The purely’
: quadratrc range of the transconduct or m%ﬂ%tral ly twice as Iarge as

‘that of the known transconductor. 40 For the enbodi ments of a -
‘squar e-1l aw’transconductor with values of N.> 1 it is possible, in the sane-
way as for t Holgysipmenatiers @RAMIR Hat-i g. 11, to find a ratio between the = .
~emtter areas of the transistors and a resistance ratio for whi ch the -~ =
‘squar-e- | aw range rslﬁs_la.ug.e_.a.szpﬁ.sm_er_tye invention is not tied to -
the enbodi nent s desdri b tsFPe(X IVt 18X (18) scope of the present {qr?\)entron

‘-‘-n’any nmodi f¥cati ons are obvious to. those skr lled In the art: For exarrpl e

“the inpedances (b g s ¥ aImé'r‘&Fof gf‘ék;[lﬁé iihedol€ it @Quoo\éeue%ﬁﬁ‘ﬂad'ﬂg tfo, =
"_l imted to PWSrbnad Shown i e reldfio Qﬁpt ﬁﬁtﬂft%ﬁ iﬂl'z 3n o r91§§ld S

sto arrange, 20k sGun ﬁmctﬁﬁ‘laf?gé Inﬁﬁtslo&aﬂe Blek 8h ad Qrgb'EP ittar-aiddr Fhitid/ is

-behaviour @f sttd@mily SEARTDEES = 16:1) 1RHEH dabdRe bitnt I} 3G bﬁmroatpaqueas& dssquare-
above enbodi mnfufctioyr e it voRke TRbBoR! ndtfofl) TheStuRtbt-on HIREIE7 biitcld thd Qindnt on
‘may be enpl oyp@Putigmsy Seliitliagl e tHEEGUGRL curBnt@r derarbrigemat Uimoleh 8t ik Akdmatveitposdibie to. .
t hg_base cur nakats diferehdecot theseGuirsiitOissthabudpub QA THe uil Iqlidipic elihgof AR taRstoridieor

~vol t age- di vi dkesubstangiallg twicesasdanget d3ahat sfche lpwrt ensmndudtor. t he arr angenent .. Anot her

~met hod: of 4oeducionfeteribedimerfis ofensparedalvl fraheontivstor withediues of N > dfiels posiblet b the game

12, - whi.ch i | Iway es far be avdngemenbshowibin| Fig: §1. faolindiatretiodatweet theervitter lasamofithe tangistorsiand -
Identi cal paretresistanes ratio fer whighhersapase-lev casonis e large gs aessibla. Fi g. 4b. The base

~currents for thBetipvaptionds aetdinfited 19 the pmbpdipents daseribad, pbave.c\Within, thy seeperct fhe present
source 15 VIhr’t‘,’Pf'"E‘aﬁ’a%ng' fpationg. gre I‘I‘f“s“é pe Gilled & Yo pit For example. e Imnedances gf fhe.
factor of ¥hdeiapedhdqes {5 hs sbayeembagige [[’I'°t limitedl % gYrp Egploseln p fa'Iekwfs' Pgigors fbis. .

“a dividing cer%?llge'g? %ﬂy rng ﬂf’%&%p N "r&'ﬁ' g’t'B‘P‘:‘?"j“g‘Pr igh: d"ven?zé bu#g'
of

the sane eni ['
ransistors. rmor
e ‘[e S

g Stors mal p% te
Consequent |y, %rn 'I‘ sra[ﬁenei’ %Ias ? or f@ ot of ﬁ. 2
equal to tye Baaarae a&r&ru. s,ﬂua@ whi Bb Scn 21 i%,- :
i'nput vol tag%igr%‘ icf? Ilu S &L e -
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~.si.nd, worin ak IR enfe HER B ﬁg‘épunkt der G uppeni npedanz Rk und Rk1 1ist

-'_worlnkeT“neg Zah d|e k-lblsk-l\l-llluft d|elrrpedanz-:-'
RN 1 j eder e ul %‘?’ferﬁlkrﬁ%' 2 % pon o
zentralen | medle g A %msz'gnsnzfn

~ der zwelten G W"inE a3|s eses o
. Bi ngangst ransi stor’s ver ﬂden ist, die N—l Ver bi ndungspunkte al ...aN. 1 und' 5
- der Verbi ndqqgggmg]gvergtg}k&ega{ E&m d@?é Basen von N jeweili gen
G uppentransi ShQuRR ghkennzbiéhnet, HstverBWad biigheh N érﬁﬁérﬁdcﬁ&ﬂﬁpwébnﬂlchen L
e2... .eNl, SN gREHeIEE e FT50:6W0RR1 dad| VerHEkid BAShérR B Widefs@hdsWbrten! i @&sntlichen
'Emttern di rekb.emwzﬁelw&mﬂma t3 ‘ver bunden si nd, und L

- Kol I .ektorgn mt dem ersten Ausgang des Steil heitsverstrrkers verbunr den e

sind. 7. St et2l BeiHeRsvastsikerise Andpradh #Anspruch 6, dadurch gekennzel chnet, dalB-

~di e Ko[ | ekt or edadieh gekeﬁh&hhmndiaa‘mll\tﬂr tasEVertgamg Swischers dei Brhitgiithdn i weSatiichen - .
, : gleich e1:e, = 5:1 und das Verh&ltnis zwischen den Widerstandswerten im wesentlichen gleich Wi:W,
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"§§" "“zwei ten Ausgang des Wei i hel tsverst Arkers verbunden si nd. 8

“Stel'l.hei t sverstarker nach Anspruch 6 oder 7, dadurch gcr\cHllLEI umet dar— -~ "¢

flr-ei hen Wdefstandswert WN der zenEP&I@AGEﬁmdanz RN h ﬂ “ﬂﬁ i‘WEI
nsp:ru g

~Ver bi ndungspunkt o aN zur Bil dung ei nes ei nzi gen Verbind

zusamengeschal tet 40 sind.” 9. Steiaheitsverstirker

~oder -5, dadurcht %‘Pel?’éﬁnzel chnet , daB fU N =1 des Verhait n| S zwW schen den
'Emi\t/Erfllchen i mwesen I|chen ICh eIe s =21 betragt 46 10.
Stei | hei t svéfs Nicy

Tal( 0 adu hnet 1
_'_.f O NS2 das Ve % d g% msS %wgé: we%gﬁ%eﬁsgn llggﬁééleﬂ )

‘ei iee = 32 49},\,?1
vvesentl ilhen g &1 ¢h oW : 5 bet rigt. 60 11. St ei I hel t sver st ~rker nach -

Anspruch 2 qgegifheitsd %Qch%gﬁﬁﬁﬂ%e' chnet, daB fOr N = 3 das Verhfltnis - B
zui schen den ERLEL N1 VbS] fimidecin ot

_'das Ver hi Jot ni sgig; ; r; erstandswerten i m-wesent| l'el ch
*WE 47:36: 17 bet r Agt °55 12. te| | hei't sverstrrker nach Anspruch 1, dadurch g
gekennzel chnet, daB fOr N =1 das VerhAltnis zw schen den Emitterfl~chen im =
wesent | i chen gI eich el :eo = 5:1 und das Verhltnils zw schen den’ _
- Wderstandswerten I mwesentlichen gleich W : WD 14 EP 0 234 655 B1 * C
L M Ss * = 8:5 betragt. 13. Steil heitsverstfrker nach Anspruch 1, '
dadur.ch gekennzei chnet, daO fur N=2 das VerhAltnis zw schen den
"Emterflachen i mwesentlichen 5 jgleich 82:81:e9 = 25:17:3 und das T
“Verhiltnis zwl schen den Wderstandswerten | mwesentlichen gleich W2: W: W :-_ e
~2.4:2:1 betr"gt. 14. Steilheitsverstlrker nach. Anspruch 8, dadurch ® - C e
gakennzeiZhnet, daP fir N =1 das Verh ltnis zwW schen den Enflterfilchen Im @
wesent | ichen 10 gleich e :e ' = 5:1 betragt. 16 20 25 sO 36 40 45 50
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