T EP O 384 501 B1L . -~ 2Descr|pt|on _
substrate The substrate then behaves as an addi- tional control electrode
(backgate), which adyersely The i ngepbss®os el ates to an pntegrated

transi storr affects the channel resistance of the rral n current circuit in

MOS-t eghno constructed to forma va- PR3 The t also o
non [ i ﬁé’zfr'J ﬁ%l uence riable resi st or bet EZI ‘f}e ag‘ét? lil%éa“;)nd

on t bl'ﬁe %gﬁ“iheljela{eg §)' a%t ﬂﬁ& nal a esistan e mal current
Sa' d PEitet ﬁd?ogx %ﬁ( a% OV' desp ﬁﬁ als age 5\[’lm fidence
Secondn& ear tor bétivedn ihildna secomd® 3 | hEhethard tage range
Wi Y N eehihg nddombrisih eCt rode and a main CUéJi@&for—J?ﬁFahsn&&cimuit&rBﬁdeH@éJhtwn
Ccurrent Rad firstQnd @ sb oﬁ@&anesmm& hédvihgal St O Srrivd MR Bxtendbd (okhgettithe ithiR GAIBK
- mai n el ectdoprbt eledtrdd andadkiittilirerd patABe-ACt | Vand Mdin &k rOfit path Bf IRatinG MDSESnsRitdr arnear
Cfirst and tvben st ariich 9385nd meth eledtiods] heOf  t haariged 8d an atfive résRRk Gen®e usddias alinkar t O
“form an actirstésd thesdcorl niaindieetrade of thd first t ﬁans-emnndmng:rmanmtmdonmudbhesfstor st
~and the trahdistorrtming coupied dmthefimdtland fhea f i r Ihe maimcgtestpath ofia tirstirapgider apd:g savel
termi nal rsesqudterningiraspecticbhtané theifirstandand  cpd tiansistarese artapgedd paraliel betwesnd fitsh
“par al | el [the sacend mainfelectsade ofthe sacondirén-nai n anéeswmrwahmb@ewgmﬁm-
and a secmfbmmdbﬂm%ﬂaedtbwfﬁtages drel elecirodes gt the first asd thecse &'@ilfbpéd

to the sectefﬁﬂ‘ah'ﬁtPet’tHE'Vf i rst t rol el ectf ocsregpectivpyfurnished by-afisst
‘transi st 6r@ t(hgq ﬂ’fdrFa ur geving a rentsourcecoupledtot amc tpath ofathird

respect i vell r‘?‘f'P "af‘“ th bt r ol I?Bﬁ‘sémﬁ“ by““ﬁ"dt g{ﬁ qg

e ot < s '9??
U @f‘{ ma ol o " il o rosibh ,ga‘ff

. isto

el eCtrOd%uc éi'cult &]&{ﬁf@% bg. Allgzamlﬁ‘ cu ”ed?éco nga of%y?rgééf& li JtﬁJ\ﬁéI‘g;eot a

first ﬁ&ﬁ’erg'i “S68 ﬂﬁ'al&g%kﬁlp adi%fent S%B&Qrf thEﬁrEtanJ! the bdtbid tRhdiSdr-TRE hon-

conf i gpigkh 5.218, HIRERIAGAErt hAd ViiAStoreIn intégRitD| €0 tiRedr BectEAneR cabBIloné hnoftidh, es@ifinglide
third ed#Bs cifdalts iSis Edinnton Preciive I éMpldy @61 S 261N Geabstatial SxlenBign of E1@ regeof drai Gotrbeirol-
-f.our t htier MO irénbiotors la® S3i80is! ivetdal of passive | thgee aithilbwiich\therasistornina fa@mbd s fmeam

| nt egr pdlysiticdnron difused passhe eésistor iGenanlly, | S diAltbbugh ettle iahovie-niantiohbd dookastatesdDiHat
- are Ccongien®sistard nétonly have asmaisr sifaglareag t he onss-noupling@iso Mslitsdr the budyiext rthe og

Ci r cui thaDegiivglenht, papeingaresitors but they aretgisodes offirst trensistor baingpanrelidddy Shedhodideffect in
t r ansi sdjustablein saichastive resiisione the ehammelof thep| 90 Rhevesiendtirassiaton.\Miis isinetor nat antirely Euer at -
| | near mainfauerend Rethe hetwesnclbe ma: olasiedeser | r o8 the prisgant sireyit dkp fpsientanepys yoltages ¢
I's conﬁ’B‘ﬁc T“'&'EWE‘@ MOS trapgistas ungtiens as“‘25 s ub’é"P&?ﬂ‘? '&‘F‘“ “é‘!‘(’f’%‘ﬁ%‘f‘ﬂﬁthﬂf"sﬁ?@"P e

of dr ai H’s§ é”fﬁ‘f’“ qﬁhﬁ@a ‘Eﬂ”ﬁ?“ 'E @'ﬂeﬁﬁt%dﬁfm'ﬁ&‘g%ﬁ"%
‘ tages °'fa %b o I I corildeo

di ffus " ?:;e\'r%; echan 35A| bl 58 prov ﬁetb:gg?k
stat es eﬁ oton .ﬂ‘, S nave lfﬁ ol s min

Cross- FeQdd ,E] ody efi,gagt I'n e an eqw v ent
_ pass' VSO|£I‘EySdf QFa?n ye ‘?‘I'ieech nﬁﬁe- first ﬁ@ﬁdd%h%gﬁﬁh NS Gramistr bkl any

S0 Gi¥ia Bﬁﬁémdiﬁhuﬂddt Hﬁl‘a B BltBtantlally R U 4#Ctdcdidansotith tdlinveritidfis SaRIBRIed Mithat NE

30 t hgraft 66eP @ shetificiarige Sl drdin-sdufth Goithge, 401  OF  NOL 1 dohtidk bictrode 6t the Mhird trahblEtbrag t
pat h befatemby bdveferfed 10 € la@bitag@maspendent i Nt l3d6upfdd itdthe Bdond mkik @lettrodé) of the

I NSt antieacesitancalHoages aé thedrairesouds @dl-n) of t he thifdGahsiston andstd hefcaindt slaxfredet

t he atwebgedshethenmindin@umlaticisiggirhgresin t hef i r st tifibt trdosisloec- resi stor. The

r esi st MOSyansfstoracbetirmndrein-spucecumantinbrided 4y  ondhetcontrebdlertrede ofthp fourth fdnsisteris e

t he badiijspercevgliage @crossithe maingwremBourcey ar i abl e weHpled decthp secandmaip lelectiode, of the

el ec- becapesymagifest. Apasesultptibjathadraingoureer ode (gat doprthensistepang fothe copignl plectrode of

el ectr&‘!!'ég rgwwvéélywmhthe%nnws'ﬂgnoeﬁe obj ect *PP@“FWEHM on to I’OVI de an

i nt e- yatherlipr e o annélth flst a'ﬁ‘é'@““ HZ
vari abf‘%’ %?’é@f‘%ﬁ cr ;wg@vqrat'ﬁ f°60d37° of th&® ?’F‘é’fﬂ""g{'ﬁeaﬁn‘géw

not On effect”, of |‘Ieg(ra ?sl rst and hei Ieétogr{d Issw[n

| ect edmg%s‘*%“l%%ﬁ«e et ﬁ afcon the vail mn;.gs il "fgng
t he dr@ﬁd&bﬁ he Rtof an |n egra MOS
transi SL&heﬂr!strnFa\H ec!rd?le?sb Gﬁﬁeﬂ in &€ @?' n C‘l"l'ierc@mntﬂ% e firSt afdRS SedbHd\cHbl
con-  réhPpath aﬁﬁmwﬁﬂﬁﬂd@&h&ﬁﬁ?% nof BARNT T ON thifle GurBAtA6UrSY flows Chrdugh the lainclidéht
over asGREThisiié £o ik pdrORIaPK thd MUSrafdiidr B V0! T @EHof thS Ghird and thé¥BuritRzh§iskr rédbR el 0Ode
of t he airitigbdlastalrébitor whiehis ficatidglhdlitive o tieRy D€ 1y, ik #e6lstbr ard Srréahged as resistors by con-
“vol t age- i ndependent coupled to jhe second main el ectrode of the

. lI'inear resistance. However, as the dral% source vol - third transi stor
“and to the control electrode of tage increases the non-Ilinearrelationship,
“inherent in the first transistor, MOS transistors, between drai n-source
“current in and 45 - the control electrode of the fourth transistor Is
drai n-source voltage across the main current source coupled to the

. o, o o o



“&rranjed as a resistor which is floating relative to the |y, which

“transistors are arranged as resistors by con- - 3 ' EP O
384 501 BL 4 nppbheiboyBEI r control elhectrodes to their
second ‘rmain - T3 is coupl ed to a first supply termnal 7 via the con-

el ectr@des The oIt across the c rr rol |l abl e rrent
source %q‘}la vé" t E’?\e ‘ﬂfF‘ﬁI F\%“f’h'g'fab L{T s con-
et SR h%g:}br %‘f tef‘icf:fg A "'ﬁ

irt 8

seoo su lyzte In
;'E’ s i,
uti 11 sipageh edaondnla st 1B di tﬁsé e oh 16 tohhi 7 s b4 NE
- second H&ﬂ@s actively. Sinth ﬁ{eq’frﬁ rJa %IeﬁtHﬁQ sy vol t&&ﬁveq'glaﬁ 7 Fhﬁf &R héterniinal BOWHIsh 19 €
si stor frsé%.ﬁ&%ﬁwe\éﬁhé/subs‘ﬁlam& bbdyfibdtbidte MBI N BRI B¥EBnriested B Odrin Siarfy Shefatey ©
t 0 t hakirsPihd tHdBeddRl BansBtor € compbrisalad fosbyf | Oat |é%ﬂ’c§ﬁ3lt§de'o¥ﬂiair§hsfsf&8mhlbﬁki’aﬁﬂﬁyi he
-'body eth edubl bally dffe& in thE M@ EHdltR B thaRRNeCt edrshéistetau} WinichSs Bibsmiitially idéritical gt -
first Qi tdapecthvdlyp wlos RBIgEtES, Cds Well 480 MIE N S 6b chritvolidbig cursedt soaiees\5ahd 6 g oot

t he tr aseé atmimirstandithe pednd trasiddr, iy sowan eq Uaspolntirgslembrited theitnansistves Tland T apsd

t he fobe bdnnécteamrectl;ttbmasuusm of The,integnat-ch | s thelbwtentoumed § anddiebeingcerianged inTthe
sistoredgmpiecti vel y, whose backgates, as vasime wayasthdsg of thetansislorsddand 3iandibl e
current seinvensioswihnew ig desdribediomorsidirose of the prsrent spurees 3 4 fespestivelyn d

transi &ildwy wayefexample. W'F'tfsfﬁ'@mﬂ"?f@eeqc@n'ent’é of {Theeufrent puUrces 3 (5 apg 6 arp conirollable,

be conRawinggrawigselmhish o ¢ he subst rate of fM{eans,p %Wf'-—a“d‘ EcuErgpts E'Hf"et“e
sour ces ggurms 1gnd 3 are wgrnt ms Iqrp e ed ¢ % l e lc. The current m the current source
same way %g t Bgiﬂa ‘P [PACEHRPL T1 an m%h h sl:mgéﬁ Tr‘iizﬁ "@"ﬁ :ﬁ W
be descr i 54 3 ik Q]im RIS 3901 8 Ettn s 50 L e

by ey Of in§e e ¢ the m 5 afh&f (h& BhnsREHT: 4ces
3, 4, 5 ab e anyl ng draW' Iﬂu ion of the circuit, Fig. 2a

- by means Q‘st dlaﬁﬁﬂl of &Hhtbgrétsti a1 S al ého\b@é( %&g?ﬁ v\h—"ricg tHeCohirrdnt Y81 Srelgh
“circui Tsisd; GErdREblinYa vEAEBIE Fsistor 18 BéVeallve Ue nE pHth Sfthe trensibtbroMNié flsited

. CUrr entyhePid eRingRtive t the 3ubstitt FMhentdOS 25 es\re'id@me {dRageOVDBatra$Re e malricufrb path t O
-t he cuigra@at cirGultl USE isdmbdar & Lgharicéitentigpen CUT - ofthiel thandidier Ti Fov Evil different valds lc of the
rent pamosakndistors, butd B3iss hasibld B ussxibplehe C ur contndilabiccufrem sourdeg 8 el £ Tiehaines gha e
char ac tien-iypd transistars,\iaissited incPMOS t@@noltdye CUr r erfor tiseonurrents dhd Voltleges merelytshive forthe ent
sour ce pvigédaihat thésuppip aoltagescani Slas cwrent t he miveel ohilystration and may diffeshfor Hitserenti n
cur r entsoysees ke hefdesdibed:hereingiter imrsradapled aghowin | proqepparemetprs. Dividing the value of the voitage

To i | | gavingly- She transieere cemrrien s fiset andhesesi r c ur tVDS'JP he vajye pf the curreptdD1S yields the ff-

- di agr asntnaingledradeand a ool elegtiede, WQ'FR)‘WS a - °? BDGW ‘?,f Q H@‘s'éﬂ‘? T‘e e reeglicy
“throug ﬁpscr'@tvaorrawwrheeﬁ?ym it Rms;tgj
main ch'P“r °f H‘P trggs! f:BI”le I s ﬁ"P ‘E’PE

rel ati \7@ Qium ag‘:r SS

| Rl et NG il
t]h et LrarT; "s "% ﬂ%?a?lenQH lﬁm a’%ﬁ g e dg’nﬁ Eghdx r§ta&t s vol-

but ; . oho% 2 m&aar thl ﬁfst -Qs &H&Jﬁn&waphﬁ qe%,

4. € i9/d dé@b%d B th6 sodréd B of thePanbibter 18 la§J OUS with & GadsREr TbubMifnb 8aliRA4 &mee

~en f O thdWaithZ srealuRinsits T ditR 8% séBAE! Y S eéNRanbétcrdssilseif9p0ssIREko bdhiendatitor

suppl y wainbi2gasnord BitRsdrdi BT o the transRUT POS Ethe fnon-lidebrSieh@icuDéT thesistance RDASET

for di fidrameand theGoiirceS2 bfdhdandigtdcT2. Thal her eTheaésulris sisowea indRibapd. Ixdhieiigure th@8ver-

pr oces Inganuaent pathsof tii tenslstorg T1 Al K2arale of  éaitreisterse RDY of tipaciletgbnpectsbimaain cur-

t r ansi sbuseeuectiyguranged imarfti-pastiel.clihel paralisbc-45 /B8 faths ofthe Yansigtersdlt anth\R iz givanan g

-1 DI S1 ayrerdetient piithe main cugrent pathd afthelrensisr ode  aftdictign efdiet volidge ¥D8 gerpagdiee, majihguerpnt e-

si st andes [Rbjagd Tafconstiiwtep eaypgable tesistqriar- The  paihnfer thedivegeinted bies oprrenise. -ER9TE98 -t O

t he sousnged beiwgen thederminglsd, 2 andthavipg 9 18- Fi g.  ¥BS within wiiehcthe reﬁeﬂrce@&ravm sip1S1
lue 4 °\9ﬂﬂ“ﬁdrbdr$§? Sﬂt‘b?w“’ﬂ’f%‘ el ect ?%‘H'é‘y "&?ﬁ?"r EP’“"“"PH gigqiticantly;fa eQm- T1

f the sigigpee

?s Iot;ggé&fvéf' df'}? ° - or® ncB‘?!" i RDAG! c |ve

suffrxe"q’ t°’ %.?s Y st or T 6]“ F%“’&‘r' '?8 éf dFed
1A

bi as c S é:sip §| st Or nj:ct\'r }EI ble srs-
-The Fi Ubsm’ﬂ;%y 3 a ﬁar(s&%} sta tor .t?s fkuEF ra eﬁﬂr?t uﬁtLQCa Tl
and a soend eear. OfddiahdS r@&%ﬁ’dé?

T2 are caﬁ-{ea&gﬁ; hb@&t&\@rbf Hn§i§tort B W na 1cﬁrﬂi oﬁtaﬁ@tpby aﬁlg?ng\é%ran@yof resistors
CONNECtgoiifs S8 bdifdonrestad loXneddics 81 bafle ONd t RisEAEAH a rRarindrias SR INFIgBYTHisRret he
first towandEurah. The mbih ditfehEdathof th transRfer 2l I' € aBYweyBrakbngIdbhbudwo vhriable rébisRéimtits €|
is connected to the source S1 of the transistor T1l and 40 with the

transistor Tl but with the drain and solrce the drain D2 of the transistor
T2 and that the second exchanged crosswise, it is possible to conpensate
-for terminal 2 is connected to the drain D1 of the transis- the non-Iinear
behavi our of the resistance RDIS1. tor Tl and the source S2 of the
~transistor T2. The The result Is shovvn I n Frg 20 I n th|s F| gure the

- Y T o — — o~ o



control l able current sources 3.and 4. The transistor ple of such a circuit
is afilter arrangement with a va- T3 has its drain D3 and its gate G3
i nt erconnected ‘and 55 riable time constant. Variable resistors of | ar ger
val ue connected tosthe gate Gl ofER"h3g4senBsi stor T1l, it$ can be obtained
by arranging a plurality of resistors source S3 being connected to the

SOUT @€ shawn i?-fFugt P Grranged iR sérf3s.IHaWevel) héte TRNNET  agn WideWianl BwibdnBn eirffer erbtdh AndchiGal! €

t-r angheThitfollable curtéiesdlifted's siidi6laRd¥he BaH-n of t hekné:ﬁ.a@mﬁr@r zweltdh Aphistidefma Bl e
showsistorws s0pply Adtlodly tiRSJatel BiircE vditagei oS 3 Sdet, mitt - ° EP 0 384 501
Bl  the transistor T2 of the firsbveiablé fesigtor RNbdti g. 1 ar r angeém er&esmdlemm zWvisites Tredsjstoner e
ren \disolthatdf thedransidta Jlirkef thel saeond eariablen  Anschl ua- vdnhdeneiader einé Stahiereleitinodecurd

sour cesistopR2rTile Secantivariahie tesistor-R2 fultheenrme und el neinerzheitingepfad zwischén éindc lemstane

bi i - cemprisesthaansigtors| T2 anst T14 ahd/the hen- gat e- sour c e unddinen geeiteit Hauptelefisqde hat wo-t he

t r an&pligble purmept agprees 35 and 18gwhiohzespectiyes r esi st or Rbeigigterste bzw. die puaite Haupteigktrer

el net %W%mweaﬁ%‘i"g‘?@rn agd Thandthe of t he tr afeideg efpten Trngjstors it dak epHtey

var i §Yjreat soutges S gogdp ifstivarigble resistps.  Sf%yer el ekP?"b&é"?j’ EF“rAé'é‘fhg’P 9°"?‘Pre

C o PP Sy oy wighali Bt Epvot

el ner ersten conprises the transistors T12 and

und zwei t en Haupt el ektrode hat, wo- trol Fg QB[ rdr'éen soﬁsrcg‘étss”ewea d
IC%I respecti ve- bel die ste bzvvgm 8\1&%&& Iq:hg},gs;og |y

Cor r quﬂnﬁteér&eé PénsbbAdiSliSh AbS-tebAnct?d T4 and thGon genen Jjeder elnﬁgte :

Tr ansi sgyOtshsticled 48 ForfRaSiaRbbies ikibB e- SOUT CES 5 2RfHe QeiftihgdpRB@ Ad ﬁén éﬁﬁa’i- Ieasbd
I esi St Ofveen alfidst teridiVand S Secend@drinfhal an@S C hl UBKi e Mandsier Breittil HapEIekdUds Rataing

arrangegmpdsing Simlar way. P@hibr oreién untd dineH Zve N FégRIbEBH).
di e zwei t-ea tiistLHnt a sedoRkiransistor cdeisharing| t N Tr ansi mitdem Leluhgsgfad deswetténbziasier- der
er st en Ansa&intdl lelectridear(@ aamaivscurrent path ten Transistors gekoppelten Stromquelle,

gekoppel t between BSfirst and a second amaineefedr i t t en und deduesingelieanzeighnet dafhsi st or, 1.
An i nt egr arudd, the firstandtthe segpndaogin elém MOS- t ec hnoMig-Steuerlektrode deg dritRanisans bGer
si ne St eueMPP%b?WWRP’% ging eoupledte uct ed t o f oMinder apaitandiauetelpldrgfe degdri

ei ne Lei t utgdipt and thaseond "E'F‘ﬂé?s"%?st # tween Efaf‘ﬁ'sf"!!f“'1“é‘P’rﬁW1‘&T°'°!§‘FR§°S“§&cond
ternminal ai@ 'y and the first qyydfhe, pecapd TWEI ten Haupte ’F??dF@’ﬁ%ﬁk”pﬁ'ﬁﬁt [ sing

- el ner erg'?‘@'ﬂd‘h the sgﬂ"di%@s{‘}! gei baren, ige i t

transi stor : %8t \?F??B andSfp first terming dem Lel tun&é ?r © gl& v re\? er-
uel des

a control 039& o ma&wnaens pat h mm

gekoppel te péhfl rst and aq uﬁﬁh erste Transk

dadurch ge% i rst agﬁ uptBleNtrod dBSarit-

- die SteugddeCanki’ ode es dr| tten Tr anS| stors tmdeang;m,ggamf,wtgt udd’ @nsi st or

bei ng couph e bR a second BbitrolfkBle ctMEtt €N HAUDT el @k lefsRifupteeKrdld désSRelioherah I St

and the sesRd cbpledtdtié maif RAtpathotS 35 . . Tr aBiStoSindlt der $Rtbn Hauptslektrode des

der St euer ethe kiirdasie tidasuriitrandistat@éspecand t he fi I S Vieddirrdnsisto@kupplelttai N

sten Transtielyprs gekoppelt ist, electrode of the second transistor being

- di e St euehasicielited bxtbatdes vi erten Transi stors coupled to the second and the

first ternthagpntrol electrode ofithe thidtransjstdrt en HReveediedtiangde des vierten

r espect i velsyoupled to the second main electrade of 40 Transi stors und der

St euer el ekE"Pé'B'@ “B@%S‘Q"a@f’ 'Pﬁ'i'er"e"‘&’hﬁe‘h f our tTh ?Mﬁ@ﬁﬁﬁ@@éﬁ%‘fﬁ%‘fﬁﬂ@%“%@s

zwei ten Trf |°§'t“ i st, a cont r ofongyitpeyr fpImer g résistaage Yariable por ¢

path - %"%gi on ) é’F‘?—ﬂWode des &} WiePP™iare AUNe etyay W@%’H"&"f'? Plst

electrode of t:
| or and ta the control elec- St ors ?ﬁ"-{ ur(;r g:)}renelicrerSte nl_ﬁ‘ %me iaore

|stor comport t ch

des drit- d de
Tt ans'stor& iy Qttrans"i’smL' rst_and a SeeoIN 3l de? f nt GhHolpin

- die erstgcgé ﬁ ten Tran- SQRhGfe n@H Leeﬁ ﬁ

current pajkg nsis ,and S|stors mt der erstggphieébgkeae g,;, eetd@SecBﬁtﬁ
third and tHaeist Ath bibctiob@érthesesnd ik PE 6o &lacthld® lplifipald ANérNbOFaRsistor
gekoppel t  kLigtbr.is édupied 4 theridtimamteRichoti@d | N that - efahofiebiselesfibivehemdta @é- t he
t hird transiisé lirth tRasaadi cati ons |'s coupl ed t onfidieet204 SHthdaBorne el Iepromdae Of
40 the third transistor and to the control el eet la bscdaie Qdldctrodenpringipale Alu
transi stors en technologis MOS, trode of the fidesidmiransstabtant connectées res-
constRatantanspuiehbor mer une resi stance #ari abl e e@ectivemenhilacesrindeét add premibrede
of the fourth transistor tre une prem bre borhernet une second. borne et is

couplledintegrierta draseietopehalitan fn MORdedhorte of C YRpToisidaAt et Y guatrigmet trpnsistor
transi i@ digseayfesbayiist deftpiaeiieneoglbe 45 . un CRTROFRR chacun rnge flestiede de
transi stor trode of the second transi st or, conpor t ant

chacun une blectrode de - the first main electrode of the first transistor
command. et un trajet de courant principal is coupled to the first main
el ectrode of the entre une premere et une seconde el ectro-




.t”l‘*n rd transr stor, and princi ,
premiere’et la seconds - the first main electrode of the sjﬂmi "mim,"mﬂ(ﬂ"
el ectrode principal. glu premier trapsgdskesss stor is coup
mai n el ectrode et ant connect ees respectrverrent a Ia pr e~ of s
fourth tfransisto secon rpe

Fi 1ar schiu
et e ] ggggr:g bl d&"f el mr%" i

s

pecti ve‘ &%fkmto C‘pgf " g fe | bre bor" ﬁe merlrrerslté?rtuﬁcggiﬂeﬁ{ﬂ@ihnTransrstor.
Transi s s%rt stJ)rpr 1 o 90 _H Qanable 5y - UNyoh GéHeR jedbairs [stdtbrefdkiRbS brfd e

transi SrLQH Hrfe se @ va?igb@wcs rther»  daS Si € Giel ¢ BiuhGidRl RRischen einer ersten
conpor t&%ﬂs@ fhe insisibRs Bk ahd TIRERd ﬁ'r@ cbh- S und elner zweiten Halptelékirsfd‘habhd- Bl
6 trollable current sourchs 15land 16, whith respeoﬁ\‘ia- shown | n Fi i did erste biaw) R Gwbild HagtéiekEo-

"Howev erly cétkgbnd to the Bandie@RI 12laAB 04 i the hen ei ner  edesderorstunsTritislsfdls miheer ersten
cont r ol duprbrit @ources I5QRd 6 Bithis TrstSraflablenebistor angh t he t  abizw. dek kvesitam AnsciuuBtiemina gekop-
Zwel t enr¥and ehiciubrk aganged ibia similgivway.or T4 suppl y not peliist gnd tile erstpive disaweiediaupt-
vol t age of det, mit the transistor T2 of the dlekredotdey awéitgi Transistars mit der R1
but - einemersten und ei nem zweiten Transi st osweiten| bzy. deh arsten Angchiulklemme
transi sélemsT11 of the second variable 5 von bemﬁﬂfteder sine
Steuerel ektrode und resistor R2. The setfond vari @itsmsiifending pipam viertep Jrapgisior,

el nen Lbi Anintpetsied fransizfos eifsuitin MOdgchedlast en conpri Y08 denea lath'aﬁ'@rsé"l"G'i‘?”’Pﬂ!%“’!S’nd
T14 and t BY ceppiucted to form a varighle, resistaebe- ; \\oi t en Ha ee‘. en i er ersten
trol | abl e"f?ﬂ??@'ﬁ'tte’%‘ﬂ\"@%gs%"%ﬂ““f'@" whi ch respe °W z‘“’e“e" a“ ék"?ﬂeé‘ateﬁ"gt e

bzw di t el ekt dto't
aﬁ\c/iv\t«hlee -'a |rsta eqf%s::ggghanrsg ¢ oab ta\v(nr espond 1o {_ ﬁs'fsﬁ) I{eﬁg “:ﬁ‘géhgces

'S ors m t
5 and 6 of tr§°° o Y Er 10 bZWgaufl8H aekdikdichRet, dar
Anschi uBi derr;;.gaes g,g ﬂa?an t‘ﬁé bEh are arr anggdiehd I diter Frinsistors
pel t |st und ogier e fiksbirdd Zl%rbgih@coﬁﬂlﬁ‘dﬂ:e Haupt - el.ﬁrkaérm.dﬂ&pramwdsaes dritten
Transi stors Rhd firsi@hd EEEebdRd tdimial rébpe- € 85t €N Ans Chibnéistoldiii®sr Sledérdidktrode des er-
gekoppel t | Stivelyl&nd the first and- th@iséafid Miiht t en und el AgiMratisiBtbis @Bkopiieltesi St or, 1.
An i nt egr at e@letticdd BF HieOecdnd MtRatsistori Baind/0S- t eChnol-odie Steuerelekirode dés whwmn'aqstsw
si ne St euer elealpted txiie satxhd gryd thefpst wtminat t ed t o f or nmiader aweiterbitiamipleieisiode das vieden - -
si ne Leit ungsesbetivalyi schen ei ner ersten tween a Transistorst wndnden Steusraidkteades desond
t ermi nal ane athird and a foyrtbl trarisistor eaginkedvingn  #daupt el ekaweliencTranaistors gelgpreliishr i si ng
- ei ner er st @sonietplestiode endaipgin eurrentegih| bar en, - 'ad'??thgt"a‘&mdgé@GFP@"T’a"s" '
‘transi stor eé?etwemﬂﬁgand Depcond mahy elegiem Lel t ung s?i?’&@"?fé%’s*ﬂ’ﬂﬂ%“?@'ﬁ“ﬁﬂweswber -

a control el &e¢ ff"ﬁ angongﬁgrrg%ﬁucr&rrgqrgt pat h °"T“TS§FP'SN°!§?P§?'§;m“me
-gekoppel ten” rst and a’s A
dadur ch geke Stpath ol 35 | oy andgﬁ 2‘538 5'“@ o des.
- die St euerl fgur 'faf‘f'%?f'ﬁpgﬁisr stors tro‘(:‘%' f'af“ﬂs e g’ip Pansi st or

bei ng coupl e pgi t der zwel ten Hauptel ektrode des dritten the first

and the seco cmzed netstor s und
der St¢uer el eE;go d%‘éﬁﬂ?ﬁgg&t{m t e erEE’g"{ﬁ%‘?r Rt he second nain

sten Transi Sty thirtRIGERBIENE tolthd contfdl 8164-1 0de Qf Gkt R85O B Garlsle@i Bh Ebioloie MBS,
- die Stuer elyold sradeirtigmsitogr t en Transi st or s et pslrfofind: (@ resheABamidi ehhe
f irst term nkdcontrol electroddiof thélbiirthaiaRdistee N Haupt etedlnb bdMRreddfme 6t 6 séddnde borne et
respecti vel y,is coupled to the second main electrode of comprenant: Tr ansi stors und der
St euer el ekt r obsgowtthdransistor trivits tfie auntiol eled-ouss h t r ansurs peamiep ot hurh ajeuxdége  transistor
zwel t en Tr andiodes dfthe sgerdparelstor, | st, a control el ecimporthnt sohelcun e rélectade edet

pat h - thefirstmein eleeirofienlthe tistiiansistie des er st espmmandesit un Yrjat deeonrant pringipst
and a second ieeppleddp the first main electrode of thgt or s i t PNiP YReHENMiRle phupe taeende flectige
drit- trode, thiffdransistor, and de principale, la pregyprerpt-Ig Speonds s

gekoppel t [ st“‘qﬁiﬂ main slectyqde of the second §aon P cont r ol ?'%‘HP‘? prifpipalg, fu premier transistor
die erste Ha &Eps&éhﬁ%'%'ﬂ‘ﬁ?‘i’eﬂ an- sour c&® L%Fg °H\§°“1?P|5Ha pre-
e g é iére

current path < transistor o stors mit der ersten

palde e
' e alé du
third and the fourth transistor respec- hat thedewﬁg °§$}' I}??ig‘;pg

gekoppepliohaheprhiéne Y. Characterized Ingt debridb 8 ;,a {ﬁe

third transistor Revendications is coupled to t econ maln e roc?e of

40 the j§, h'lﬁtéﬁﬂ&ﬁe&ﬂﬁisﬁio&ﬁhaﬂuﬂﬁ il Mosgchr@NL r ol el - yn lmrsrgﬂvé Ny du&lﬁ&&r fFaristor

transi st Oligyiefdle dodrgstalitad dan b dmentdg@B® Of the fir sdmpbrtdhdSih8duR" une électrode de
‘constrult pourformer une resistance vari abI e en- - the control electrode of

the fourth transistor tre une prem Are 4orne et une seconde borne et




i's coupled to the second main el ectrode of conpr enanﬁ the—fourth

transistor and tbo the control elec- 45 - un prenier
transistor trode of yhe second tragsp8éqoe B 'Il “m WMHH“I

-~ chacun ‘'uné 6el ctrode deN, - the first main el ectrode of t

transi st or un traJet de courant principal |s coupl ed to t he.
first main &° E‘?’Fﬁ"lng?’:?#?"f?:ﬂmntre une prem ere at une seconde

el ectro- thi eﬂ;li é"feune ec(ﬁ' de

princi-pal e, &m sGknde - the first main electrode of the
'second tran coura églamee gu BistHe! Pal € du premier transistor sistor is
cotplied to t@ﬂaﬁtbﬁ,ﬁbalrggwsi&hﬁg,j@gﬁ dtant connect 6es respecti venent
a la pre- ofmdhRsibtortsdobtivdnmngi st or . mere et A

| a seconde bor neaktensd ebéeqieAr € et | a seconde 6l ect.rode principale du
- deux! bne t - aRmtibiede dindaide aofsaRiedas I es- Pat ent anspr Gche

55 sistqp 8st tonviespa@alia séednde dexradede 1€t A | @ prernbre borne, 1.

I ntagrierte phncpuside troisidodteansistorgt 3 Héled/OS- Techno- - un troisine et.un
“quatriene t riedsdestommahdegiu gremidr wansistomuf gebaut | st, daB sb eai en regel ba-
conpor t ant -déacitede (e ccomimander dyj quatieme 7 ) EP 0 384 501 B1

8 conmands emEneisoresteprnectér:s lg sasprtadlepr i nci pal entre une prenibre et une
seconds 6l eMbP""ﬂEa'ﬁﬂ‘qu%‘F tr§“s's@f'°‘f@ne’f)rerrr| re et une seconds source de

courant regl' BF‘@“%&‘ln"é’&"@é P¥met de 5 courant principal du troisiene
et du quatr| t ansi s or s ectlverrent caractdrl s6 en ce que

1" el ectrodé '@ ?zlsf%%‘? tran- sistor sat connectbe A la
sec¢onds 6l ecﬁf’? md ls'éma ;ﬁ E ﬁl' tr‘pl siene transistor et Al'elec-
trode de c a, @&%, tor -1"ectrode de commands du
quatriemne tr Pdns; LtQFes? Ia seconds el eo- trode principals du

quatri brme trghRsedet pgﬁc,&{edﬁquaﬁl, ,rae,,g_ctrode de commands du deuxi ene

transi stor, ¢a prenmi bre el ectrode principals du premer transistor eat
connectee a |la premere elec- trode prigcipals du troisibnme transistor, et
20 la premere electrode principals du deuxil- ne transistor est connect ee
3la premlre electrode principals du quatribnme transis- tor. 25 30 35 40
45 50 55 5

30

35

40

50



