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transisior arrdnged as a current source whose channel is included between a
first swoply svoltage 5 termnal andERn0R84628tBrininal, said circuit
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fourth depletion node field effect transistor, operated in the saturated
node is included between the second supply vdltage term nal and the channel
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arrangenent, while the gate of this second field effect transistor is

connected to the fisrst supply vol tage 65 termnal, and a depletion node

field effect transistor arranged as a current source whose channel is 2

EP 0 234. 628 .B1 included bet weergp hg 284'628 BPp! y voltage termnal and an

output Yermnal. However, in this known circuit arrangement the first field

ef f ect traﬁs#eétbemeerstheflr#mp'éﬁﬂaae;@rfe'm' a? Uém’éiteﬁUt‘a'of t ,E %Q:[El etio 8 type
en

as in the, prove Ef l"P ‘f"ﬁ‘ﬂta'?i‘ﬂ‘if et f‘*fu’E‘R&gm'I;lj}t‘:feéﬁ ment

SDSIStOr is.

s in the resent cation
transi st Opfthexde ftmn Q'Erd:p e, Yie@hahmell N
t he pres eﬁﬂtheﬁiaﬁﬂnld ﬁélti bﬁH&t traMlﬁtefOsVlﬁﬂ conhétte élﬁb@t smﬁnply vél agé ﬁmlﬁalibtﬂlfui:oiﬁneelbdito
ef fect tr thaoutputgerminal ofglie mrglmaugsdwentowhlmenbmssmat there(id no apestion gke Sleeaf#? deye but

o e e hE

rafar é orqpé?'t% ng
a drive Vst fitferleh taRSstor fESbrApdPdtSre BharRIGRR. a
current sourme jnviifion @1l i describad ih g&étéﬁdegﬂ rmmtreférumttd & baegmpeByidig E:uuree nt
source i nal tFS%ﬂaﬁhaM th,en:téﬁqwsenpmmelf@&tﬁ?ﬁ@nﬂmﬂﬂyf artanged s & ryentispiscesind Bigdbthee| d
ef fect tr&¥8y " QSi.tivV t
char acfer h,’ifje ; ‘;frgﬂéfb'e{aﬂ‘g'%'ﬂ) FPpethg 'g‘é‘fuélcur?ef‘ 2 e 2z vo %?rewo(?t% g g%gtrwé’t e
in a region g ts avsﬁﬁéiaidrﬁfﬁ dfQIIRGY chbuif Redriiag RGheShVeRtionc. The invention will
be descri bedFig. 4 ijpseaéscthe depieadehcavdfitiie drivé eslape ¢, oo tnehenmwmnycmgthlilog\wfes
Fig. la sh'ﬂ'mt 'an°féﬁh%rnw€h®ﬂtpew&e field effect tt,ranS| st or @ In tg | as a
curr enl Sy L SRR T L I
2 shovs the #’,&Taa {HoRS% Kot sup J}lﬁ@' co sté?ipclan{pgﬁttﬁulhﬂ’@e?{déhtt age
[erx]. of Kéfgencd chresht VO f5 di fferent tenperatures. Fig. shows first
exanpl e of aFlgir'llstx@vsa secand texawpdeoof didrive ¢inouit dveording Brthe lovantuﬁl g. 4 illustrates
the de en?se; Eﬁcf% :;E’Z{“FH@U {f\f%g%m FrPRY FQUFCE Ut t"@'ﬁ'b%?“&f’l‘h"@ hestRrRlipdyhich
the oulpu & Hlow 1 %'g éﬁ% & ;Etg“ tempefafiiGindepdhdhl)
i ndi cati ngu ﬁﬁ&t:'acﬂhﬁlhtﬁ duri@ntCaalre @lr Rl Grhi IOEret Faliaeldy dyed ghive diradiit 0S

of the ZOaGl:bﬁﬁhg&b&e(ﬁveﬁﬂbﬁ various transistors of a drive circuit accord| ng

to the invenfig. dnﬂagﬁ at@"z Rleowes ap ect@ngsmen @derf@\meﬁeqaﬂ?'&ﬁ fHEFFP“ Slas 3 g

a cons¥anfoyeisartas P@ﬁf{l’éﬁt‘“‘ dhfcidex il B used porpinalie % %E
rameters re atlﬂ IS ranSIstor nt |S characteristic curve a'tl

second exgRbEas ffu@méh SV dotavohlgh Vel Ghlioh Gerntires Fan aeem> TE o trabsistd

a nore el apaated @ tidYoYIBn S8ké mabo.ﬁwﬁrﬁ@seewnwtms Yo aia n£ tmwdmmwnmhbe
suppl i ed wdrmperattﬁénslraiseuwrdaagemdembntr@fthevqjtpﬁ ,ylwrtlage'rema!rw"mqn@'n@ remaip ¢
ext ent 35 Fi g transistes will ke setajiatpoint prathg Evishior fotomenpyse Hetweenhepaipts Riapg R ﬁ°’

t
constant FEHIREILIRET Hependent s LEBDS Sons SRR @ i e
current SQUwdn€ aisd GMért the it Garlé Q:trr I\ﬂ%hg )én% I&'nbéﬁ%nﬁhb@élirinslstor
accor di ng opératirigan the éabiated Modé thgre applids @@t anmati cal 'y shows an enhancenent
node - fkel d effect transistor functioning as a current 30 source, togetl] r

wWith its I-V95 characteristic curvel=%¥Me-i¥relex E will be used herei nafter
for a nunmvéth of paraneters relating to this type of transistor). In this
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of the oxide under the gate per uniyf of synf ace area; u W= the(3)
effective channel widthy L =t af YeCju \® anrtel | gt‘h;2 VTE = the
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If the voltage V,, can be changed as a function of the temperature in such a manner that the current |
65 remains constant, formula (3} can be written as:




[err] = the nobility of the charge carriers at the tenperature T =[err] 55
the above quoted fornmula (1) may be witten as [err] |If the voltage [err]

can be changed as a function of the t e re d uch a manner that the
curremt | 65 r'emmins constant, formul ﬁsé%gné%% itten as: 3 EP 0 234

628 BI\Jert] where [err] is a constant. A generally expression for the
mobility of the charge carriers in the channel is; f[etd which after
substitution in (4) leads to: 15VLgrt]Ve *FFig. val ues of -[err] argy)
chosen for the tenperature To 323 K [err] nanely ¥1. ¢%nd 1.5 volts.
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| i ne al ong-side both curves, V\hic/hl‘Tl ne Kes i tp cl/ear that the deviation
fromthe straight curve is only very small. The slope of the two

substanti al | y swhieh aftat substin@tion inSl4)Jeadefo:by: [err] Since [err] decreases
linearly when the tenperature increases, the derivative wth respect to
tenperature 35 increases, the ‘;ieriva‘}ive wist h yegpedt Bgut enperature of
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whose 65 nmmag nthfnga%eqos tygethe mgm%wb?epm fzvemaitgiﬁ; . grurolf:r ?frveratrmrs rrelagcvs:‘ tz ;*tu;etg:t: ::
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Variati o Of 5t hEAeHdod el dote o trdsistor T it e Batb bt daREtbiT RS oheted 10 o oholid erminal.
val ues, of [ err] Trkhastod QRPeraies inffe trikde Seyml 6t lWoh-8atlirfited Imd0& Iwhilél ErdiRfstor T, GpaéAtes in the
by:_ul‘ﬁrr] i N whatdrateth mode Fonzee ¢urrentd througd tivetwe srladistors here agrlied/dtleasl dphroxigw e t
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of tihe curveg is deterni nedJloy fklge(-Wés raiVizgd “oF qué?gg\wggr angi ¥igl s.

! with - . c . (8)
| oy 0x 1 - —ox _2

| 1=/ T2 T, k= Ty T

55
An expression for V,, can be derived from this relation:
k, + k) - Vk,(k, + 3k,)

! vV =( 1 2 1Y 2 (9)
! 60 -
: gs k, - K, ‘\VTD\ = £{k,k;) . | VTD\

In formula (9) flk,k,) is a positive factor which is independent of the temperature T and whose
65 magnitude is determined by the W/L ratios of the two transistors. Fig. 4 diagrammatically shows the
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It will be evident that by correct choice of the effective channel length L
and the effective channel width Wof the two transistors Tl and T2 the
curve {or [err] in Fig. 4, at least at a chosen reference tenperature To,
passes *through’the sane poi nt as gpnqy 284’ @i ng curve for the current
sour ce™ransi stor shown in Flfg 2, whilst the slope of the curve of Fig
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or subst antPEPTONERH SHYES HAVH W a broad tenperature range. Based on the
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ratios fust satisfy if the éu es of FL’? )2 rE to coi nci de at I(ﬁast
one point. Wien fornmula (9) 4% subsTi 13)82 riﬁa 6), vveflndfor
[err]: [err] Substituting formula (10) in forma (7) yields at the
t enper at uri@whicirthk 8&rivhtivelof1hk thrésRER LdIRLd RO with rekfURES tHe Fhipetatife & QlpB3KivA Sorstaht, )
and (129 yhedhdseahdmbatabeslbodeiodhe\tiiivess dh@mines pethe W/ieraadsadt kreltwd Gansisengt hs and
wi dt hs of théwn"rbanydeﬂtbp@vvq"agmowofgheefchgvesapm@lﬂ &'tl-aad the pastivechannelydidth
t enper at ur\'§°“l*h“""l°(5"a ?'s‘%{fTHﬁdgzg\é E‘thh% ﬂéﬁs afhasen rierencst )?é retT
ec or ﬁ @
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at | eass arr@manﬁ vso.ﬁmnﬂfh&tdur@adt orddirk &fAbe.l S 10 be i ndependent of the

t enper at ur e. Bdded gn the)ahj:ve -f@rted fermulag it is posSibleaeddrivé retationahich tife WL tatiogmigst s4tiefy r |
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it is only ndCe&% 9b+ssa?ﬂ'i"é?\?.'mtj"?%ae‘%'aur?@a t enper at ur e- dependent drive
vol taggethat the w dt hi I 'engs b yatigg, ok #d)g). |C\}'|§-ﬁoljlpl §u_g{,, each transi stofqare
chosen to be such that the above-nentloned formila is satisfied. Wth
suci a choi c8ulstiwtintefoirwdd (10)dn tormih (mmslpeaitthEt'@mbempsrT&tEu’e of the current
through the current source transistor is zero at T = To and at | east

substantially 0 for a large ay, rounda¥,..z To. In Flﬁx5 [err] is plotted
as a function of [ef(k,kaf) T —dgzg( 1)= H%—FI gure% t hat the var{w&) on
in [err] becones |ncrea5|ngl Stalfer as Bhe ratio err’1] becomes larger. In

ot her words, an s read in the (WL) ratios will have Iess and | ess
i nfl uence on °é‘!‘PQ9rﬂasbﬁ‘N°tf¢1@u'eﬂ(ﬁﬂen‘! (12 yjsists itfedorwwv we-cwp reemcttmhannel
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design requirenents. The total current sourc |rcu t consisting of a
conbi nafi on of the circuits of GT il E 'Btloivn Fig. 6. The
current 1,., supplied, by thls C|TE 0 Biep ndémt choi ce of t e

channel ‘Iength and chflpkp)55 =wmdtof—te—c -ﬂ«—Tm-ee transi st 133
as i s apparent fromthe above- qjot:ed I.as.(u} - (2} Fig. 2 shows a
v i dn

nore ex®ensive dr|ve CII’CUIt ac ortP t he3 |rp\/\/n|ch a fourth
depl eti on- m)dé? g ISt u;m'l'ﬂ Jl(cor orate L\W n SN [
channel of il dnr s Lagion el padlelg el athen :@ ﬁﬁ kA E"ti.'%'fnﬁf 3
and \t he chmaebfemé chdnfelS Gﬁeé‘{{:ll tkﬁs’?&lﬁla‘i& EH’osenWBl 9t ek S‘::l{fne J&é
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the ci reul ragf‘fg vs"/? S | | h di
Source tragglwier Qﬁasn M A AN s s s R T Efcofr ";
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sati sfy t htsansigter oinéhicoripomted inpsych h@amethhfahdcftamekefe js trénsistor igragypnrged petivgen the
B e o T e
of f. Itgfo0 95 9&9%\1‘&%‘&Mm Jﬁanu’f emL e b j by eJu"e.ni RLrl
have ditf et staf) Et)mdsfﬂdeﬁéi\deﬂtla ant,eslta .yviriewn]s 124Gk eit%f(té t. respectively,
there nust apfhepdded fdulrtaltra@m:rr]opék&ehotbe\samrateufmddhghe minitsurs supply vélRaga reduifed! in
have the sH§@reut/of Figr7ds pveney:f i nd t hat '

65 Vg > Ve + | Vip | (13)
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[err] It has been found that the circuit of Fig. 7 supplies a drive voltage
[err] Which is substantially independent of supply voltage variations. As
compared with the circuit of Fig. 3 an inprovenent by a factor 25 of 10
was achi eved in a pr actrcal enbodi menEP A 234628cR1 val ue for the

deri vat Fve of tan wrthr ect totEﬂ err
A further inpr %Ht@h It sQ ;Ejﬁttr gxﬁ%ﬁ tra 2%@1@%& %fge aéﬁreveﬁ?ighus

of the current supplied y t he curren source tranSistor
connection of a further depletion nodevyd rdngiistal, § o | oper ating in the (14
saturated node to t current source transistor. Fig. 8 shows a current

source circuit |lh"t ’ﬂ;ﬁE‘ 08! wQhwd Deulilansi St or [ err

he erd
series with thang bﬁlfh@% heHand Bt th e&n‘;ﬁgfﬁdtlc'%'it%np?ﬂt O ntdf; }fvs fr rans' Qg ﬂi‘:{f’f‘iﬁ
t ransi st or [ er nﬂansmor@(l)n‘n‘&ﬁﬂ ﬁGa&éﬂrf@’r&MWL) r erﬁitcﬁl@a by kCand k), FeUﬂe'E:tl Fnhst apply

the current fstha be applied and which is generally indicated by Z

present between the supply voltage termninal [erF] and t he channel of
transistor [err] A current source cwcw{k qf ti's type is known per se frorns)
British Patent Application 2,054,996. Fi naflykﬁg1 9 shows a conplete
circuit arréhgenent consisting of a drive sta? ovided with the 40
transistors [elPyeahd thedransisters d: %[‘dri"uhﬁ@r‘h"(ﬁa"‘ed@’r'-g'lq{io woflindgbatcircuit s
consisting of the transistors [err] [err].The (H(lve stage is identical to
the circuit of Fig. 7 and the current soche Cixcuits are identical to the
circuit of Bg. 8 The currents [err] which are su @})Ired by the various
current source circuits can be set by “raMVlchdi¥ehof the respective (18)

w dih/| engt h rati Q%ai \%Jn)fomd {hgethg Qﬁ’&ﬂeéfsﬁé)f él}aslle %S&ﬁlgtvb\(aege t\;’ aaﬁlkﬁtrsogu%stamlally
[er Q/ .. [ er tiddepdnaédisf shppiyVolthdewhtidtiont! ASHIBB tRe cirddi{UPFiY. |3'3ém@pr emé by a factor
vol tage to an ehhawascwiered incdgadicat belbafirh@t.tA gracrices vadedor the degingieel ofbe woltage Vg, with

current sour ce "¢ReS & BaguppkIvoltage isncl uded bet ween a first supply vol t age

term nal and an 50 output terminal, sajd circuit arrangement conprising:

a first depletion node field effect transj_stg;,woperat ed in the (19)
non-sat urate&d node whose channel is inclwed between the first supply

vol tage term nal saG&heRinprdVeimbm th tROihBdpenddn®@FMAB LBy RbIBhE AIRatBRE 6 thd c%l‘rgnt@ﬂcufpﬁéaby
transi st or opethatearent sourde@rasidtarmidyeist dEBievRd\bij @6rthection BN S Further depletidhciacdeesnyIRe T,
the said j unct‘PR?rPt'pml"rtbe aarn:dateﬂ rsedede thesument goumltrta rt erm nal the drive

vol tage forsst he fentSgrfee @rcpit in whic HAsrasi P’
ot su't St i N e et G
transi stor, chsstaéshekd stpsly vokad ithall Q—VQéﬂthé)éha oftiaﬁ

transi stor i s cofmoemdodree drhgt tﬁatldtvpe,lilatkhdvm’peps:u frm Britigh chat Ab;heatg»atz@sosisat he

second fielg effdeplt 'F'StrPs#hstVbP cwgp'efeﬁme@taerenaemeotrpen#iﬁﬂnspfee strqvwgew'th the

Tsm
termnal, and r?ﬁp:ﬁ ive's ?-ls-l Fr:éatJ ?Fﬁﬂ;{ %aﬁ#ﬁ%ﬂn?ﬁﬁme aa htr al tp the
[err] of the fgfcait of@-’ 58 2&9 rets pplied b%ﬁl% Ivaridu§ alffe sbr){rg dre@tiCarl BeSet
t hreshol d vol t Bygosre iBl(k bﬁﬁﬁ@ipe&r@vﬁ%’ﬂﬂsm HosliW/LpofeHR chdhabls SFithel rbspede transrstors Tar

desiv ed curyent--fatensity supplied by the current source the

t empeyat ur e- de&endent variation of the gate- source voltage of the first
transistor, at Te&st within a predet erm ned tenperature range, at | east
substantial | y COM{ RSIRAN GFarigbménd for ERIPAMIGAdATEHERAE B1eEHhankBmbrit oA fidI @ Btk tResistor
of 't he source- geinged/ssl 4 @gentaburteehdse elatinet isf inahided bawsdnst fst sapphavulregh tasnigal and an
current .solfc eowtéen@ulpbsatmmtarenmmqumontpmm;nt of the latter is

mai nt ai ned subst érﬂ’?%ﬁ‘( di;fréjf%oé& transistor operated ifj the. feMyeatirqtothgRdfetftosg gnannel is

ncluded b y vo! te minal an unctlo pm
claimed in O al Myl L etto q e GRALHST i shtdaN1ACHR ks Bihbb is
6 EP 0234 68&u&]:l tEWeE e §0d RinétidR pSik{dhd Y s¥sdhd ag;erylvsua*ge dRRin8I/ 1S Bfive voltage for the
sufficient % hctghnéwmhﬂqldrefbctlttansustathemg sortpaed ftdnethe s@dwnaibo poifitae the gats of the current

(17)

saturated. |t 3¥rgipldetest tranpisiay, P’?%ﬁ °f’£"|e§ﬁ§i'%"cﬁ“"f'2:t ::ptlg
ne aturater o SR ZOR LU e Qﬁm gtr%& e
vol tage [err] tran@i t’o§ réspbdii W{H{EQ Jhb@%ltag@ﬁv e @lpt hal & the
transi stor GPerdésnrécﬁéuuéﬁtu&dtswuﬂrpﬂrbdibh&ue@bdﬂ@it sduiode Ghel tempendtire-depgeRddnt ariatai of the fgate-
T4 is not pi nc#mrd:eorfontagel of the|firgy insistonnat: legst| withim i poedeteirained fempkiature range at least
transistors \Z m :Eeref "‘l*Pd?éhedP'T‘P%E‘F"B'ﬁtde Repsary variationy, gﬂu"re'i’raf | theysquireiggte valtaop of

and k4, res pec},.lta nosf g¢ § cyrFRgt ‘1“é°Fr‘? ensure, 1hdt thequtpuf gurfept, f the ety s
transi St or ssT2 a dgéégﬁ%%%%ﬁﬁﬁméa%@auﬁ lch&ad&izéd iR that tH@thannel width/channel length
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[err] It has been found that the circuit of Fig. 7 supplies a drive voltage
[err]~which is substantially independent of supply voltage variations. As
compared with-the circuit of Fig. 3 an inprovenent by a factor 25 of 10
was achi eved in a pr actrcal errbodr merEP 02342628 cBff val ue for the

derivative of trrt%e.# ﬂ]e u; ﬁ)t}g& res ct to t he sqrtjp voItah%g Is [err]
A further |rrprsgygg;g S S,'Lf '%‘ T"t‘%i 0 thatthe trensistos T, is
of the current suppii e e curre ourcaenSl tr°<";1rt’s"lg's§"f o ?fa?'“gaéerﬁt:?ﬂ'se'?@%sﬁ?ﬁ‘
connection ,of a further depl etion node.t+ans| evQL <Ty gperating in the (14)
-sat ur at ed rmde to the current source transistor. Fig. 8 shows a current

source circui t' R 8 fansi Qf the transisto err I S arranged I n
'series with 35nd?f.‘:\‘£ﬁ ﬁm-ﬁ: stsiﬁgr}'gtmg gﬂ}dmg ef’g%ﬁ% owWs fromtara aéurate;il
of transi stor trpesistdrs T.ST,RANTI@GVeSidronht QNQLHGH é‘até%rtﬁﬁ EQH&E redpethd ﬁgm ég ;y
the current’ i $eto be applied and which is general y 1 ndicate
‘present between the supply voltage term nal [err] and the channel of
transistor Ts. A current source circuit 7§"type i's known per se from
Fﬂk )T (16)
British Patent Appl i cation 2,054, 996. hal Eig. 9 shows a conplete
circuit ar aTr?errent consi sti ngl of a drive stage provr ded with the 40
transistors TI1oWers: g treasisters Taanduhibare the samer(Wdi ratigwvarfioe thet r cui t s
consisting of the transistors [err] [errll Thekdrrve stage is identical to
the circuit of Fig. 7 and the current sodrce citcuits are identical to thef?
circuit of?Fig. 8 The currents [err] which are supplied by the various
curgent source circuits can be set byMdr Fdtft Ziid of the respective (18)

wi dth/| ength rati fss bebhldurdf tnbthife (Eh@tﬁnffl Fig.% s ﬁ»‘esr@%nrecmﬁg UL APt Osruﬁst;f by
[ert] O ai ms ibdeplndint 6rsipplydiolatie §6¥iERIBAs. ADdorpiel With fhd citbufelbf 3%#3%5?&9 actor
enhancener?f n®fd@ Was ethieved inagtracticd embatiroentax pranigal dralas foaithe derivatiie aw\m&agaﬁgs\ﬁth

channel is i n@FRAYEQ MrcupRieMoliags isr st supply vol tage terminal and an 50

output termnal, said circuit arrangener\tlt conprising: ‘a first depletion

mode field effect transistor oper at ed i 1%t hempQn- saturated node whose’ (19)
channel isoincluded between the first sugply voltage term nal and a

junction point, AgurtheGepebvsiedh RlthiRddpRitRndd B ird s&iplyabitagk

t he saturat e@m@demvdqose tredsisron @hayi mﬁ%metwdﬁdobgt:% g&hﬁgggﬁﬁﬁﬁ %&ﬁ%ﬂﬁ:
poi nt and a $SBY| '%I"ﬂ @o thercprirend pourcelt@ngistorve vol tage for the 55

Cur ent sour g, JaRcRILee gl ztgogr@ﬂ;'frrrﬁ' Hf rsange o series it
junction poi Btecﬁ'd?not urgt% \ﬂu& rénts't& 'P ggé;Jrgﬁfniﬁﬂﬁ%[ gf::oresent
char act er i zetietwaer tnuatsu;tphe/ogsgeeerei‘ndx he, éddrtﬁ ahidll 6 Q6L T,L ransi stor

connected to thécweﬁndsqume@trtmrwfpmmq is ikmowirhyzet sd finem gadise PatbnttApeneeaomo‘Mfseel d
effect transist l_ga"v QEW Bgﬁ gPrERiete jg urtrqrrssng :%s;kuga etnve%r:tm;abwdmth the
that the chaffeh T BT EP :rat e S IS e
and second T Rkl sehl @k bELS CTE U @& Sl e‘?ﬁlf ¥
[err] thereoby anrecmhaseoftrteaedpecnwwfartmbajxh ﬁfrost(Wﬁ.) he ch dﬁfélsba e ebidcltransistors T,
i ntensity,supplTed by the current source the tenperature-dependent

varikari on of jhe gate- source voltage of the first transistor, at |east
within a pregeterm ned tenperature range, at |east substanti al | y

corresponds to t. h&lrbtﬁfﬂbﬁhw&odﬁmﬁﬂﬁgﬁfngNdl@éét@ln Ertdibem@st neddetfilBR effect transistor
sour ce- gate ?uhnardes @i:urtehewfuroe Ivthoed Erectel Isrianhsied betivedn 4 firagsfpiSoltage wihimbitand an
source to enSHiPut ternipalisaid cispst UP"Q?mef“e‘Wt"Pﬁ?'"Q he latter is maintained

subst anti | e hEEL G i e ol RPN R et et o orvl
Caiml, characs gicosd le‘ﬁo Fff\bl istd¥ &ih@%h@ﬁt} Jrﬁ&gn'lbdeﬁwhosel%ﬁar%el is
234 628 Bl r xtciuded ﬁewée}'lt |t{]ﬁh’dr nﬁcfmttdﬁ&a sbdofid subph VBRI RimInaRthe %l @V dhage for the
respect i V&l y currant §Qt'e¢etfhlrd@§mt)trehsrﬁmrtba g supplidd ftdnethe edid msctinge pbintas thelgate of the current

threshol d vof?H b R Fgor ‘ih raateezre t‘attﬂr f"@rf"sa?‘?“aff&éfd'aaﬁﬂaf ig eanneqied to
ur e b chR AT el b re,’é?b' Er}r‘g skl
%ﬁé a{ the

foll ow ng eqemdct &Endis‘ior@ﬁes pRiRly and ﬁé ﬂ'r'?ésh@\ Ulta'é
ar rangengiit desirell airraatintensitiglsappifed bythe Zurr@hﬁ’uaﬁl’tlﬁl’tbrﬂ Gitlatiire-defrbiert D& iaGOROMRd gate-
wi dt h/ channePBoures Veltage r@f met f'ret U?nsusms gte tsast dwithire b chresfefegoined rmrastrarrange at least
relative to {ff l:@ﬁﬁf?{ gere ans'st (A Fa“l"é‘ﬁg{eﬁd‘?“a’t’ﬁ"ﬁt'?i‘f':%‘H’éd Pf 1he goyreegage voltage of
effect tr ansh{%ﬁr{?{méd oy %Qﬁ& h & ? &Ltrie\r) oyrcr:é(f, Efé“”"ezf atAh ?trt%f:rtrrrent of the latter is

arrangenmat as zladdir Mrﬂaﬁtgeaﬁméar&%n@éd ih BRInPY, 8R&sthdiBedsh faliRe cHalAdi AedtfEHad Sl ichdth -
that the channel of a fourth depletion node field effect transistor

operated in"the saturated node is included 6bet ween the second supply

vol tage term nel of the second transistor, the gate of said
20 fourth f| l“l lmn I ﬂl‘i ﬂllstor bei ng connected to the said junction

po _




5. Acircuit for supplying a constant current to a | oad, conprising an
enhancenent. node fi.eld effect transistor arranged as a current source whose
channel~is incl'uded between a first supply voltage term nal and an out put
termnal ; and acircuit arrangengpt of234 e28pBy1i ng a drr ve vol tage to said

field eT’f e(:,“to t ransi sftorf"ar rmagecen tas a current source E‘, thereof as
arr angemarﬁell;st Flre ﬁrme ztEZV of the |? ﬁri ed‘fg@ ur& dg{ c%eft} en to be
transi st Org, 4R d événr}egetﬁ cedb'np %I!HW gﬁe GteH3N Ribstantially Watishee

between the first supply vol tage term nal an a Junctron point, a second
depl etison node field effect transistor operat ed . in gh Hipr ted node whose
channel is included betvveeg_t_h.e—sa-r-d Junctrqm{ i it 3and—a_se ondTguppl y

vol tage term nal (k[-hei)ir-r-v wﬂ!t«t Ef)or the current s ur@ fleld effect
transi stor bein | d | eeten—pe-pt—to—the—gate of the
currento 30 source fiekg eff¥pect transistor, charackerizdddvpythat the gate
of the first field effect transistor is kdagd é‘br-)d t-0'3't e—s=2d jurfEgion

poi nt, in that the gate of the second field effect transi8for lis connected
to the first sug T voltage term nal , and |n t hat the channel wi dt h/ channel

tio O

| engt h ¢ atj Of f.cBgractey width/ehapnel
transi st orfé%%;é@eé vy syg,%;g sﬁE’ X g! 4o \Pglc?agaeqe a?'}?ﬁ?@gf e %’W'E)séen
to be such thak cieduit tahsh gement rae laﬁ‘:dbﬁ i lty oridt @A prifcedin® PloirRJcHadactbied GrilhbeiRE

source t h@her@nip@raafpmted jem chedd fialdieffeat iranisof opdnedyinttioe saBbatsd odeisvindiddage
of the,fir between iF@Peﬁupp voltaggdermjgat mdrthac pret of the Pﬁcwedrqneﬁprertetgateef safige,

1 leadt Syl oS e L 20 RS ok el
r equi y ed Qrant.aaa's.ehgeees V) agﬁose islrloRkibd tebddeh b fn rapafsirege@rnrmged
as urrearnuarsmuum&rrhraal,@nauéreu“thaahgé tﬁt&rﬁﬂ?rn@dﬂrweﬁﬁlm g to bditerieldrkfbd trarisitor
mai n a| necﬁ"smygtaanwfeﬁm vuwerssrtiamurt affangémentcorpprisingr r angenment as cl ai med in
Caim5, ghaf fge,r F8R Tofe Pl erechien "é'ﬁ‘&h?R?ra'“Wr i the/ nopa#ipated merg WHoseFhEngel e s
[err] and Tehhic .otf o§2 § ff‘é{éﬁ s%i%ﬁ?ﬂh%é“;trr PEG) trrﬁtszﬁgrtqr khe

t hreshol d rNd]leb&lB&ﬁe n poirt aH\@ ec&ﬁi 1, ! drit@ ol Pthet h
field effeootrertsans fetdarrfemrararsgmdere@suaprteu fro@nibe saijUneiondiotht mhm@m df thelz@rr&tic h

t hat af? a sgyrgefield %ﬁeetrt@n%%ortté ewaﬂnnéhanbtersﬂeottm ﬁrmlqgﬁ@mlstens pepnegtedtagst

substant| é?me gl t°é31 'Thézt.{ oal W erh el e i ?tﬁmésk%“ﬂeﬁn' gfrtih:“c%&'é' m
O 6, CRRICHREE brhrialaford s WLgt 0/, AR orer b Bk,

t he secondiefitedlctrrenit fneatnytsum& Witﬁé cdnemtstsacctnawaehrawauebérrabanaeiuot 6ned gb

ratio af tskqurcé rvplsarge fof ahed fisf fremsistar,r @nigass withini & peHageinet Gerbperatak atngec bty least

| ar ge sgbjst e jcorrespentls g:et're FRMPAERtUEE-daPRRAENY varigtion reqpised of thgsogree-gate voltage of

char act er i0GI! H?me@ RATTANGSH A5 @ HfTent SPYER YrPEHSh at B AVt 8f the BB

transistor 09&(@&:@ rtafgdnibAt ss@laltiealieElaifil Ghatastelial IR theRRINBIGHAth/BRinAE feRb

suppl y 4@ olretizg &, dnelikprofnisd firstiand $daendafansiners, reshedtiely, 3RC0EA thrdshAdEdlt§e8 Vyp théreof gt e

of said f ovailtapthpithsestioldvéltage Ve Of the fietiyifiest trensistir amengeshas@ cureait sogrce are chesetjto be

junction pYPHTat a2 oixen wefereneR EmBtiRtutede thedplioripe fguationis at larst tupstaptistntrdeiiem

curfemts to a correspondi ng nunber of |oads, conprisi C rrespondrng

numigp 40f enhancement node field effect t gangpsy oy slrafr_ﬁ_rg urrent

sour ces whose CZ nnecls) W“ cted BEL V\BZ:n tBel fi u‘p o/ vol tage
term nal and on fF corresp alr ugber of output termnals, said
arrangenment conprisigg a gingle circuit jas clarmed 1n 65 or—Crains 1 to
4 for sdpplying a drie voI1tage to eachify elﬁ,{ L ectht ISt r arranged- as
a current source. 7 EP 0 234 628 Bl IPaTBhi@ndpr uc ed']T Ahar dioungskr ei s
zur Leiferung einer Steuerspannung an einen

Anr ei cher ungs; E%Lgﬁfairg RS cSinfl iin B8 85 eobHaiTRHERE e hGQRE SRhieP ividtiFdhattad
dessen Jan fil‘\gtﬁ k20 of e SECORAichd HRE: tRASHE 0 e GhdhAa AdIRILHARIK IeRFIVERtiS otihel fidt ft
Ausgangsk| effsexrdneibtorid eliaseniolbeirelaliveig ardspei seschal t ung f ol ende EI enent e

unf aat: einers. eroscmrweoememm lpinmas] 'd@fﬁf"eﬁtet?fa?n@ ?’F'Gr'zed fourth

s inc een % 0
pet 1§ cben GIRIEAIS A s o eyt by grt“"
?ﬁg ,

Spei sesgan{} nHEEtba RS the '3hi ﬁ,rngrog el nen zweiten
Ver ar mungs- Fed AR bifragbriérd A bisdpRing adﬁfralwa&ﬂstagtcubéﬁts‘ loehcermesmrtdd\glmnuiba‘%tpeqls

Kanal si chcomrisinb@rcodespondbrgnundencf mﬂcemmdmés field efimeiritne'ﬁtors arranged as current
Spei sespan mmmawetq q1el ¢kch qnmfeted tween; thy dirst sppply g m@g ‘:na
ST o E ettt e rzr:%fgt G ei«t e
Strom EelUel’f PRSI St Or s zueer et wr daduf ch
gekennzer-c-hnet——tjaB‘das’Tﬁt? des ersten Fel deffekttransistors mt dem

Ver bi ndung |st, dal 3 das” Gate des zweiten Fel deffekt -

t ransi st or li mgm mﬂ) ei sespannungskl emme angeschl ossen ist, und daB
di e Ver hai analsbrei t e/ Kanal |l ange k, und k2 der ersten bzw. zweiten

Fel def fekttransi storen und i hre Schwel | enwert spannungen 15 VID derart
gewghrt werden daB ber der ervvunschten und von der Stronquel I e geI | eferten
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ei nem vor gegebenen Tenper at ur berei ch weni gst ens haupt sachl i ch der
erwunscht en tenperatur- abhangi gen Schwankung in der Quell en-Gate-Spannung
des al.s Stromguel | e geschal teten Fel d ¥ | rs entspricht, um den
Ausgangsstrom-di eser Stronguelle im w?s';eﬁ(f%?gﬁé?n% %oﬁst ant zu 20 hatten. 2.
Anor dnungskr ei Patentensptiicbpr uch 1, dadurch gekennzei chnet, daf die :
-Ver hal t ni sse Kanal1bnei e/ Kanal | a,p e k, und k2 der ersten bzw. zweiten .
Fel def 1 okt 1 ansys LRI aRd e o S s
auch die SchwellrariNer AdspeHgEibitine  SwoBbi Biedt SOUARIuRD idatlanish umiakt:
Fel def ekt t r ansi st einerdestan Vergrewnaigy-feldefsktl@nsiststader RRdesRiigh BétrighRE OAE DRM dessen Kanal sich
Bezugst enper at LAVIsFeenivistérserebreisewadiingskiemmehud ginere Nerymtegspuhia bpfirsletchl i ch
erfOlt wird: SZQvi einen zweiten \_lﬁkmmkﬁl:el_deﬁekgﬁg_mxg(ﬂsqer PRséthigt betrieben wird undpgessen Kanal sich

sch m. Yerbindungspunkt und einer zweiten Speisespanhungskiemme befindet, wobei dig Steuer-
3 | dT |’0 ﬁnnuﬁ dﬁir %’eﬁ fr quelien-Feldeffekttransistor aus dem Verbindungspunkt demdéaﬁ g;@gmm-
fT- 2 K| TD (duelign-Féldeffekttransidtors3 2ugeleitet wird, dadurch gekennzeichnet, daR das Gate des ersten
d 3. Anor dnungdieideffekttraasistorfnsipdenc MerBinduhgshunkt hvethakdzn st edaB dae tGateCdeS zdaiten Feldeffekt-

~Verhailtnis Ka@":g tfé%taﬁigs %ﬁérg%%&%gﬁ%%?cpawgﬁ gwqﬁnp g;zergl?nmisgs Kanalbreite/
bezug auf dag ! hE HE L LB k;}ﬂ@gl: wﬁf@ l'rle crv\;e envuga spanpt‘:(ng(?n
Fel def ekt t 1 ansimbéitirabishiIa SIAwaHulh th G SatodndhUHLdandlin Woe Sten Transidiors wenigstons in

. C S
Anor dnungskr ei SeinbaC hlo@bgvbﬂ\ede'l'en\t{él‘a&ﬂ&i‘é]@ﬂd\@ﬁigﬁé}%pﬁmﬂﬁhlidﬂad&r emliinschten temperatur-
gekennzei chnet ,ablamigder Sttavapkungi iresderi @ublien-Gate-Spannung des als Stromquelle geschalteten

Ver ar mungs- Fgl JE{etatepsiiars etterieht. we dengiuspangpsypmisioser iSrpeaneliy imiwessptichen konstant zu

zwi schen der Zm'teznéﬂno%%. ﬁl’% an'QEHJR Iri] ﬁ%a&dﬂ.ﬁg%ﬁ niélalm a} %iez\ygtixétlteigse Kanalpreite/
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