| I
1t EP 0 449 342 B1 2 Description

of a periodic “control si gﬂal this cou;ﬁ"%“’&‘?@mt real ies Such a
connectlo_n Wnn bet ween the input and outm,u aﬁﬁg&gﬁms&% g;@ﬁ@a@%

current divider for splitting termnals in as ut

that each of 1hginddhtidnighiés 14 ubrélividePlolbpRing St aﬁ&rhﬁ&l& M a% ly ﬁhﬂuﬁ\btfa.dﬁidﬁ “that each of
the out put ubeah Mbud adrentiiio SBSEHAN ehud) QEITuRT t Nk dupRUsrmiaé is cdupIBd © each of the input ter-
conpr i si ng:rents, comprising: 5  minasaditsin s\bch$iarincyele Gros\@lrisy itlentaaltine
time during identical time intervals. By subjmevalsniy stietingihercarents whith aphear at the
appear at t-heaninputdeming]ion fecendnartieriaput cimant, r ecei \dulng tarhipald inp ipw-pessifiltes attion, aowhipuds
termnal s to fst Fmé Quiipyt ferainalsferispRplying e nuniyew agpprately ideqtieal purrqpipiare phieginad.

out pug_t er mi riyfeut ?ﬂ“‘ssu pl yi % t he very accur af‘é‘lg“tldﬂgﬂtaf“é%ﬁ'“‘iﬁj’r‘ the eesing, pasa-
obtain ed Sut nt e IF providin current cond on 70 graph is khown from the article ntglgqy fccurate
r

divider as s f"‘?"é Qa' ?ﬂ“ﬁa' jevicler Slegtponigaletiars, B July 1839, Vel 3
current cond he Joc0 °ué°u ‘°l2°r? Wh T°°nom t hhgiﬁn SorSuSdA &“;de Y% OStraE
accurat e pat |’l§m hnﬁme ?orinBBHﬁne& JtFB ectln hef 'sEsJ% éﬁ; ;ﬁfnm)gg

divider", El gl inCSswittHirdg@fco unb er currehbdivisidh & sl nt%ﬁ'ﬁ% lt ol-
termnal to rMadRg kibnaR, con-  No. : neCt | ng rsAbF i IR rfanufacturing and design processofthe

Thi s known - Uirst &idtseddhd/dutént ms.aamfmﬁts Ii\gertEMDS t rt@Rsistors us€dMIieGRPul et RILS dividéd is dis-

I nt er connect i ragpediieoneoiitednt brghched| &btotugredt S Oftrikiutae astpmiiagiot dyyiip @witching pditeralever a
t he accuracy rodmotyeireuit canbpsisingn a swi t chi ng cyclrembendieurrehtbeancdentomptisingicuriebt nidmery
current di vi Sfirghandiseconddugent tetniglislapd & ¢epieahted- t P4/ evir¢uits bylmwanscif the ewiichindrneags controlled by

sign minal for receiving a control signal, er anc cswitghing signals. mmng_@pmtmgevg @ntihe con-
de5| gﬁ‘ proc es%"‘iﬁf's“?' H‘é"'ﬂg a ‘7°th% plecipre a8 BayiRg  c u rtiobanalsiBergiront @emeny circyits; °ﬁ%‘€tﬁ P%'f‘!"
transi st redagiipEpied e et ¢ ’ﬂécﬂﬁ‘{ﬂ"aﬂc}“?’eg‘ %‘P fer, ?‘%é‘g@
ones of curr e‘?\;g ‘Tﬁ?”%rjﬁrff’@‘sfe:“@ﬁ' Q?ﬁ‘P’? fe tzn[ Ep s Elgé w e cu" mem:r';s;':;zﬁ
swi tching patfrs .% Qﬁg ﬂé i’tﬁseltrg sgor ihe sec- éIls the transl or is rran as a diods and
number of curg b Citeult QJHI% amggsqper ldca hisa
current ter mama @ thd @ o&n@ﬁcﬂvﬂ? peP' r CLUnFer’?‘on'ibYth Qrﬁmﬁ sée %ro'égmtﬁé‘t heittbr.
nmeans contr.olj %’d nef:tgcf bEIRER tNd Béitrdd  CONAmeR e SWitBi8bpen, the transistor acts as a current

swi tching si gére%{r&e afkcnhedw AaiH elBdRddnd t he | evelsoftée WHb&s stéhgth, as a rébult 6t B8 SlofiigQpera-
having a contgikchdbi@6dntiftont@dbcifiiy bitithe sbd- Ol Siof) BahaSholdtbepaGitiF, lisesubstdiBANp baual to the
Ci rcui-ts operdnt maialetidte whith siitchai$i6hes e@ingd eI plevielsyirhpr@skeisureaLI THisype ofruirdhemem-
% r st r entfiret (wal ot cootrol gignat apd tlosed Pwing er ,  tdneiraitiie plba keavndrom IEER tlougnatbl Salid-Stat
current ter ms9ednd levebeffecoitipksiopal, anthe tran-  beGimyits. YoRO-24NM0. Gp[1517e th2&IFigt 2 Aripak
previ ousl y -cohaeskernesiosiopgenestting fhe syilching sigs U PG ea9pergies aupplies ewiiclvaridiconielsigpalaishicy are
25 current. \QREfprihpewitshipgregangAnd fepgective pantiel ¢ rre??B‘F‘SF suehy 1, jriesneptive of the initial d's‘"b“"“‘
conductivity "'t' '°é‘ﬁ%l°‘t"ﬁ'é memgR Srcyis guringiconp o °°“’f°§t ‘E‘P’d%ee‘a‘"e't‘ H@“‘i“?saﬂ?l"g

i s arranged sé‘ﬂt&m&?f’tf"éﬁi‘“eﬁ‘énnr h'8 "a"
con- ac?oss 1?1%’bw acitor a voltage 9 “ﬁﬁf th gg:?iﬁeklf" erg}"

4£$ ren o ou
type Oppos'tecJ"g tﬁgeé'avéaseaqgrd&gmwx.ﬁ,type ﬁf Lol o gnhet

Bitider
i mpr & Eiteks’ iR WS4 Rfrence cufenti®! d- GRIPRE bl cufrEHN WSV lm% jﬂ
control W\}@&i tyARars\ 4 Siltalkyor QUREH divitiddPinth b 2NS 1 1d Héle (ARl RS evitcHirld rpa@m which impedes
el ectrode inghy whightddisbrieh of BirdhisInRE rb BshBecBd 18D usd O iisCuividaP MtighbItCagibh condéiter
result of tdwjusctionrpoiniby @i@fisadf switcheslin3ashdnedto bed \Wahzh reqlil@ carifiliotshf fliowihgditrerisle and
the see- tthedi vanfes bitacdiga wdrd tetpaonvirtd, Withain subst alnsiaabject @ theplesdndintdntionangtovide a
mai n el ect rogiwning neibesfilits ever mage sijsyequitementag a dymam@duoent Hiyidar ipvingTomiduausly pv@iteble
This type @femadeqnhercoiaenofthequuentdividers} Ingiftict he quipricurshtssi gnal and cl osed
during a @&prentdivdesgithe aitainakle serulaatinfestiiftaskby | EEE JEhgrefes a exrediviter acnomling todeadovart
| evel of t Ffée’%!ﬁ??t"i* B? "‘§’P“§¥i‘&1‘"9 anggiesign process of 69 tiop pfithe typg/agt out lythenreamiie)is charagiprised
1517 - 152 ecﬁ'f‘ A J ock gener@fdr for generatl ng the
swi t chi ng SI ngﬁ ECh and, co c

“&: {eRinat s %J;' é o4l Gt
ISIOD U] arrange 9 n erminal Is U (=] t m cufrent
I

nals for t Iﬁ Ilés%%prﬁk% &ve Con %b rougha
I rr espeCt I Y:@rreﬂ VIh ﬁ al'enllién'hé ln%é ﬁl‘gtrép ;uanlgn Sl;gna §e ngcur © l’é?\H‘['(Eég co mg ter-
Circuits duhiddQurkeRiBare dath hdhRIUEY apSEE o @NES t he Crhhiqmds rsb&ﬁgrﬁbﬁ&hc&r%smgaf’ rst var-
currents serelfigulV@minlstof Blch@iing)eidu® Sinibihdslant he  OULRSIEurGi EduRB bR the sebdAl BUAGH branch
speci fi c cugisemimbiroRnpil 8% RpE@nDEs. BY mbandal val comprighgIndamdt aitfehtorhen@Udbuit whose
ues which are about half the input current. These cur- 40 rents formthe
output currents of the current divider. Current dividers are used, for
exanple, in digit- A detrinmental effect of the known current divider is

al -to-anal og converters in which a reference current is t hat the out put
currents are available only during part of 2di vided by neans of a plurality
of current dividers into a the cycle period of the switching pattern,

whi ch i npedes binary wei ghted series of currents which are connected the
use of this divider in digital-to-anal og converters to a junctian. point by
means of smntches |n response to. 45 mhlch reqU|re contlnuously flomnng

ey T 1 -




31 . i ) - EP 0 449 342 B1 4 first,current
termnal is coupled to the input termERzﬂ“ga%Phes whi ch arg substantial l'y

equal to hal fgd %?en't tg%l lgé%pledtt o ihul t8imir@fd S%Qﬁ%%&e@“ﬂsﬁ\ﬁl Uﬁ{o%alﬁﬁﬁnput cur-
coupled rentye awargrg@,g,gd CONR&E sin SonhdetE first and
third and f ousrbugn it amsunh rcafaﬁir%wﬁeem S GecRhtfbufrdit BidHoRes Eﬂﬂfﬁ?rb&lﬁor%lfo% ke to
directly or GawdSmthiddard fsithiconhddtig tefnfinals, 6 d ané fifsCid $ebont ORGLEBHTIINAG dirdg b6t phhdes
the the fir stirdanenbenan@mprisingtib sécerddunat S 5df theiguittririgleydethe edput birtests ard Eentimi:
branch conpr insimagy cirdoi wixee rstcbumant temnirial is Bou- of  tohsly asaileliichi ng cycl e, the out put
currents ar e piedtettherfiest outpyhtenminakci r cui t whose fi r%fumradmnlagthnvmamdivuere@urding
ousl y avai F aliieswitdhingmeans cquple, diting afirstrlieseel  t e rigiheipyention is that the switching cycle hagonly two
furthey advarflesyeehing cycladhedint fodha thirgiconngeting accc?F‘?}Fﬁ‘R#\ @ 1o which he glagkigeneratns hapcecsipler
coupl'e, duri ngm ?%ET#’?FW%@‘* 191"“‘ °?'15‘°‘E“PR$°’ nife fiycyrptRathe ?T'Si'a"t"l‘f@"%‘\md?’&'?l"wefa“’s
cycl e has Onl |t '|n ﬁ ir tot ?ﬁ ttgr ef Iv?tg re t%r:aefmb?dlte g u%o ccgrdlng-
phases due t %‘%E %n 1?1!(9 ﬁcf’i)n %’ haS q{) é lsEﬁ;E% drln esecond

rcefor syp-

second to th(?1 connec I'ng er-

current divyi Q%f co?M%I Gidhal® R he fieSand &8k cuﬁ&hﬁi 9‘50?5 Mﬁr&]ﬂﬂu&aﬁ@ﬁ@ frshr-
the wth thr@fok B@&@%sp&we&ﬁmnameﬁryﬁh&hé he bre%&nemo&r bdakdcled .nqgarb%ttmest
ter- A furt Bedonfelanedpsanidly, dufingat B4kt pRidt théli Vi d&renﬁmﬁfydiomg m nal and the

second t o t hdirstgdhaseds teanhingdytigard@savingthe sec- t 0 t heThi Baterit vaibleicBrredlURE in@d saeid
in that in tlvedagdchefist fsed respatbely, during at least current branch in conjunction with the first variable cur-
current br anehte thegecondphaserdl thévdtchingreyalent  s29u renbsofiroe is thp first-currentisanghofindms @ static cur-
signals for the first -and second current 15 panydivider whoae diidingdacian isrdetemingf by the
t ot hewcur r entin s configrationitherinpytgprrentiggivided over 1 ¢ uiPPBooBaRydastor of dheycurraats Thg dyrgemic con-
first and fhﬁtﬁ,’“ ?“SB?"@"‘{:%‘F’?'E H'F"°§6‘ij Pringitie ﬁ@bnned“f"@t?’ihﬁ"' %%[Y"F‘é‘FWs?Wé’"f*P fbls
second | ev ’i'as E@g ‘%ﬂgY ‘“e %ﬂ"s% St ,p ?""8? be °é”” Y8 h‘bfﬁif‘ s°°°"d

circuit. gl 8 ean éc(?sa"d ol a fine

Var | abi & cE;aacﬁ T E&%@“ﬁ%@ﬁé“”h i ﬁ ek sy i.x” i

8“3

during at oy Eiréu 'l HIC Qé!acPM ééfﬁx cM.%Fan'r% &nﬁ&&u
part of t @ec@rﬂ‘é@ﬂq{bﬁi éﬂfarrén €da§¥\6Jfrﬁllﬂls g CYGe n?branches ren source In

first curr gt widksdigdhed Fréht ns%va‘ﬂébﬂatdn%ei‘suc!ond rent  daknd ﬂimbwd?rﬂei@ofdbdﬂeﬁildﬂlerfa&eid%
Is determ aa.du RnidalBroligh tihd Yourth GOrbhi aRERThON t Rethd iRkt 6 diiarRBtise f ticht Mé At dariable
o*ver pr Op @dribbleaxnddnt solfrcd igutib Mét cuBfentblagchdslvére Nt S .curkhiBoulsRanpriSes@transisiod® thé firktsénduc-
idnd seconda currentetn thelini@ronings brakdh rwhialg cdrieat i§ | 1 S ttivity typé heving frst@ahd deband eainreleritodes and
di vi der nowequeitathegiiffesease betweenfiedpitislreenizhdtbe of atchrdrolsiapttoddihinl) ayoipled tolte input termi-
swi t chi ng rusam owingisdugh the isdchre cumentbrineh. e n%t nel. tha first eonneting fpmimpbanti  referenpaugitage
second t hefyreaiimemeryr @Ryt Beludad i the tidecurent st dRimipRlfesregivelY-nal t hr ough 25

vari abl e cRPHBAfs 2SR guE coppinerigr the Ul 8er der ed f"ls‘ri’é"ﬂbhéurfeﬁﬁW%‘GW@fﬂ"“"em

branch andPleg ‘ﬁl@ °%;[?B‘(§H‘H°°€ﬂ ?aé??t“h'sél’.fj ust r??ﬁ‘i °8‘f‘p' t t?f‘ ﬁg i elect;ﬁ::

?' vi Slhon hGBlngunr% esgé plr'ams)a eswut(?:hln ecles e O%b d ro%e and fhﬁx;%[elec -
oureh "Gl ,;u S bt Lantort orbith & 10 scur oﬂﬁ’? lhyllillionat

br an®H.  The, d dosl trdich End BG Yaril trb&mh e e

of the cur fh@'ﬂwé c&rfbﬁ h, hEErirG Bha sSiidRe n@u r%m’e Q et ﬁé&b%&éﬂn%%uﬁﬁr—

a current fdory cifcBidtooRl SRR overitol 1R tHOTREE S Ughbh rmué clrkbhiBWAhg th@ugh \iidisbadhd GurréH
t he secondoramf now'aclslas & Etlent@sHagmbr BRSIhe sedond ®UFAMH di vi der accor di ng out put

term nal t beatadnculnet dupplied The cusredt@sviingltiraugic h.  Th eAnother einbiimentoea urrent divisler according
char act er i the tirstiand thiligtrrentteanthes daring/the first bihage v ar itethd iavetion is ehatactgrized ic thatithe fourth current
t hefirst coowfiewsthrbyghie seconslapdibirdsurrepipranchas s o Lbraoch coraptipasia bansisiat of thesacend gendustivity
the first edngthesecendphasecheurred whiskeis theidifter- c ur rppfirsiandseednd qyin elestredes of which tiansistor
tivity ty é“°ﬁ;99‘l”?ﬂj the Ryt cyrreat and dharewr Aot ef"eé’?'ﬁ%‘dﬁ%“’da‘ﬁd“eeﬁﬁ@m opigut fiqfginal and the
differ ence "E;ig ?‘i’c‘fnﬂ@’ai"?%ﬂi‘l" fetr Paveh e ¢ he f°“&\%@ﬁ?¢®l‘°@ é'dfﬁpmlwdcm copjrl

fi

COUpl ed to r ase gfaae swtcgln g t me fi gﬁ IGCIrode
branch. Tr o el e N TR
current ne rrén'pm - matchln of the yoltages
respecti Vet:l)ﬁs is M,&Q tly%ﬁt;aﬁo @hiy, ﬁe%fnﬁl@ﬂﬁeq@épnsurmfhe eBc'Snd ﬁe| Me%m'le tﬁa'rlf?étorof Sec-
first vari glilefis BdningQRtbugh QMY §& ahd) sdchr dulrén®t  Chd &bt Rlem&iflcifedit dufiey iNdrdt @R Scond
current  sobiatBesitboRp@ms affer & Rintbefdl Eycles BRRENCN  GAZERS df BeSwitching EyRRSThisleRHandbb HiS Match-
control electrode rent to the first output termnal. S
mai ntai ned at a fixed voltage. The voltage difference During the second
phase of the switching cycle the 40 between the first nain el ectrode and
the control elec- switching neans couple the first current branch to the
trode of this transistor continuously adjusts itself to aval- fourth
current branch and the second current branch to wus which is necessary for
enabl i ng acurrenttofl owwhich the third current branch, the first and second
current current is equal to the difference between the input cur- nenory
circuits being changed over so-that the first rent and the current

L T T T ) T T T o o o o



1
H

cufrent's fl ow ng through ghe first angpﬁeaﬁg% rrent ond gurrent nenory
circuit during the first and second bra conver ge after a nunber

Of cycl s jQotlre Bitfent cgﬁ?ﬁﬁanﬁuihmyﬁtw NG Yk Bock JdRbtoINances the mat ch-

current memo e%curacy of the The varidblelcivgbnburtd 12 cbrhfribé@ ltransis-
consurred agitertbiigdrl €d by the second " from a gk @k adiRroondattRy tibe, whdéd Biitte is cou-
MENDIY Ci I CUiAbaibandthéremBiinidiof & eutisitaividerah- t he pled ibliputidming Rlasd whoss draib issOupled &
22 conpr i sexding td thesim@ition ischaractended tlithat thesec- 5  connecting terminal 18. The gate of transistor M1 is con-
tor ML of endiviriabjecugsentehyrse ¢opiptisps aiygnsistorptines e s oested to 4 refergnsg voltagpermingli$de Which a ref-
enbodi nent firgeongucivily yeateviet) figst ahdsecgrdmaingleed t o efepagveltagespustefdg cooneeted] Thetnputeurrent
drain is ctﬁ&’ﬂ-’r whichag copneetpthig tegesperiive fim) antt | on s?"?e @neiheselepepgecvaltpop pourch Stare fuher
sec- 5 wggn A Dl I S i %?1‘5 vf;guebweﬁgd Vi fied po-

e
vari a | e cﬁP ! l 1 g&gﬁ?%?eg"s H PUTROSR.9"H]d b5 bgen chosen here
ect transistor
reference BT ref- ¥| rQrQH%J: Gk o e‘stésaé/tlrarrt‘g
first and Se‘% & Jaéi “of th&&ufrbHtor thd e%éfige 3 Urrnié%f h?qoﬁ&é%ﬁﬁig rce and
I nput Cu”%tse&)ﬁ ﬁ'aﬁle foft oﬂe@aﬁﬂm b afe@arASdaly Stirktich tt@rﬁ\ al 26 and a
sour ce andiefifdd bytbRisRRdiBendiBsloRErafibidiBed® BT SacbhdichrbRttertifl S51e5p8diely, which in tum are
el ectrodesmm‘evartaeeturnarﬂsms‘eer of the first CuUkoupledoMa@pitRimihdd2 anddhrledty ¥minal
sel ect ed poi mhe iv@ntiongill Bow beXuftber @Xplaineddwith réT2 DI 20 @égadtiviihl A ioRibape@iicr CgwisichCionthdt Mht-
el ect r ode aeme to tHb@ppieodedidaiving,drwhivchi ch pur pos e tegmayaish e dsmdaihyian hivoaEgatelsoure ca-
nectedto the control electrode of the transi gtclancedf tiehm@nsistor M, is Bryangesiyaco$s the
ex arrpl e. var iFiabl shows @ firsbembodipent of@ current divider 20 gate and source of transistor M2. Thplpgrrent memory
firstcurrent a?Pé’HBHP 169 in¢agtian i wocHieiort pea- at r AFFUlt TGk iBphslPs £ SMEh ﬁ? %Qd(ﬂe
of t currel’l‘f@l "EPFese he f| rst SI stor M2 of tH@e’P‘f‘?@P“% @E‘?Pf\}’?‘t gndis op-
whose sour ce 8l g ) qﬁ?(écli’m ent e@t?ﬁ "" =i "' °"' °;:
drain are coﬁﬁ'%fﬁgﬂ %° ° '5'?" cI.idte g ﬁé ?h‘l’ e' ' 's°°s
di WS a hll'd |mant acurren (l)vrg e ansi rarge as Lﬁ xe nd. ai%rrent
transistor Pl {2 0% bt b et Lea

28 respecti Vgl i ply, %f}m&@ |Qnt@<§nﬁ‘p J?\tstalﬂae Va%n oﬁ?te.%ﬁé& S hoiipbefich o1 tobe
coupl ed to tlagoled u&é?ernf?e ceehafddtbrsCONNECT | Rfhed SHofth hTéé%aéﬁb\éﬁf h&d 1 TrdA

now be further expl alned wt h ref- 20 respemwmgbyoper&emcdn@@g@tgd%@gsd@ﬂ,ered
whi ch, for tIrgl1 diBisa fitt @eaméoflaltreatipLded  dirRdivisaghstantiily\dbalithe previously impressed -
ter, may aksadifo hoinvaatibnlihe ashsistois etidvabreght e- satsnice ca- paci tance of the
t.ransi st or thivBeld-¢fisct e arnvipedl thacorsisldeinele,.Rivey. 1 S Hiewsecend Burmestimemon cictuitB2nwhosef oper-
Eurrent di firiterein el@@rodreand tha metosryuaircatectdde toransi stiop is ideRtical Withethag ofthedirst currentimenyory cir-
accor di ng teerondiie the raspagtive gpfe.ispureamod drain pidheent Gy eromprisgsraciiaaistop M3 pf frqeppag conduc-
i ncl udes afieldgitect Fansisiors. Ahghiarut itpfent into e disilt = 3§p dvily type which is the opposite to the first conductivity
tween the Hpegl wrrm?ueﬁys t"’é’“’BPaf' peytleminab I\/@’P%t spycedp dd’?‘" "a’E's@Wﬁ/%ecg""e""
second enb et wughérfa‘tc@ by a ?{ﬁ\ '8“1""%3 E"T‘H minals

le e output terminal
in

cl ock gene ’a't‘; pﬂs(??a t"‘ée g

at control :I: |rt oonn 9#19 ecurregﬁemo
enbadi ment o0 Al a% E@Frﬁé orsﬁ b1 ana,rsrrmw&aéur@mmem-
di od®‘and rt%tl:rufré?tmouﬁ‘iﬁdq fBQr &cttvgl? thidd¥e Nt | @f -circuit 24. Switch S4 is operated by a control signal

i npressed b ird RS brrcR Y 1R a icQMpRhGAMA 8RS W L4h frépdise RoeRorkibr StwhRh Brtids at kontrd! ter-
and 3 equi ¥ tireddhnettdg RN £and thidughebinB ga- di T iriiarIseufat Métonttidud sZ.apaci t or
Cl to be nmntdranchBiirom e echnd oeifjut tevdihzb Mt alodftrer €nce Thb albak@breragar 9 controls e Bwitthasf S1e.r
t he swi t chedBBectirgdenbiad ri6.cjyaert tranch7aamprisesos V2 Sdiinl 4 two-plese yitehirgt agclen Figatacshpwsethe
sour ce whosssondsprieptaremdryFirayit 32| Curteoheaneh Edsr st aWisbasiinithetatedssined during He fiet phggeof
30 cur r ent taplighes gigisactaepnegtion petween Hte optput faal- pr ededichina ¢Ypip Sudd] %Mﬂ?ﬁ@“&tﬂ'
t he i nvent P%ﬁa"*PPf@‘*‘i"f‘%‘ﬁ@"‘é 1§rs shovvn are o;g %gﬁ%%%%%‘@' (:}I14 %F'fi\é(l,s?s ceup re
in which t .
whose operg"'fcf"fagtl:;ﬁ?ﬂ]eﬁ ‘}’ 5’8'"5&89" Ff&d secﬁiﬁ Y h ] dumg ! o%%'g??g 1w mg _
s identi cg iy, tvﬂ:ﬁ"}a%ucﬁ ft s & . .r,gent @% il ﬁ?@ i -
respect i Ve dalf1a 1S Qe @dr@on ctif lﬁaﬁ%b &.

M8 of a segrpRdeCHlddkangd-dve éJnt@t &fhlch EJUQIQ§' ﬁt QB Wles de ﬁ‘ecﬁn@%méi [o% nel:tin& tetnqnal
be distribpe %n@chr\éh&rﬁtm&l!@@ bRy thdnink e oppposlh Wistts@itch BSis blodod tin grvity
uted of CuUEdREtingI@MINEA4.1Thb ShaRGEBVECSWEhed ©1 AN | NP opeftit & @e culrdhDBividel BGas follows.
sour ce andamirS2ian opdratddibg A switshigysighdd 42driginagiod N e C During the firstbi@e & the svittiing@ydleitebatird Band
di vides through a first current ed to the respective first and second
current termnals branch 10 which conprises a variable current source 22,
34 and 36 coupled to the output termnal 3 and the con- to a first
connecting termnal 18 and through a second necting term nal 14
respectively. The current menory cir- currént branch 12 which conprises a
first current mem 40 cuit 32 further includes a hold-capacitor C2 and a
swtch ory circuit 24, to a second connecting termnal 20. The $4
connected in a mannersim |l artothat of current mem partial currents-loutl
and lout2 flow respectively, through ory CI rcwt 24 Svmtch S4 S operated

o, . a



]
m nhal 16 and a change- over switch 52gul aif#ﬁl es 55 coupl es connecting
termnal 20 to connecting term nal he conne g termnal 20 to connecting

term nal 1883 ishftangbll ds 8 biodtthd ﬁg'seg%d trnsfe! OS € RN reattheds the VORZES on@HRRRMS britBikistor
term nal  lgrashBaert3eUACas R\&rosSMAdIFIE fa. k- M1 @ndiRAdiskdr M2 Bre @lbsthtilyGtiial, 88tliming
di vi der i SthaoleOthd RiNBistoraNEand ZisaaRsiship 61 a2 d byhatthépitshiaRion the SilsiAa ecdnid output termi-
or i gi nat i nepnndotet inrsgrich Bétvdes thedbipudt Gmbihal 8 A SW halé) 8, AGrecan0al Th draih iohagh of &ransistér M3
7 the lnput termiraP® «iid thd BanBidtar MR lis insertedbe- &  will then hardly éhargesinylondefSduring the first and
arranged atween thi ssehad eutait terminakicand thelinput termaji - sepqnd pbases of the gwiishieaPyeld whighowilt tegelit
on t he dr aFﬁ’n@ dsumingy thatj initiafly the (yeltage agross (e ent "’9@89“@@’ of e cyrent didigaresent ed i n

Fig higid-capagfior G g st F%?PE‘P‘B F“"W "%1‘?‘ é”’s ubst arﬁ'q 5981“"“5‘?%‘19??: GYggent divider
ther oy sl S F?EM; L 3 Asln 5, i,
on ¢ []te {; s "\Q‘Za o ’f@éi em§°nnect “??d.'sﬂﬁ?“}"ﬁs gab:éaor )i

it oo ot B PRl Lo
M3 the Inpgﬁémg %:bg FL% ﬂ, ' sor N éﬁ‘dibfﬁd Sl caibibtbr s "
har dl'y Chaigkh uddes lohR 4 sranm'fﬁ: Gire ﬂ?&ﬁ ang e YT i A

term nal  4nNa Ghibheequdliebro. (DRFinFio secoipREN o NBS Bifd ﬁcﬁthe@Eccﬁféht%ﬁ 18 Propdtfich& to that of
whi ch wi | | thb evarhingicydledil switchddSrd barged, bdidtepd Ni t itradslster K1) and/ddomeRIiAR [dGtSEninbdBY the
t he accur amyeneh infFigetbCihe cusrerit lircthrougt e tranBistod - C a pid@hsions of tbb transistaré M1 dnd K18.The trahdidors
| nput cur r MAtnow iasingods eoawrrent sdiicg,. floBs Hivaghdhea t hiM1 dindM$loghtheeini aoshatiaicuprent digindr which
di vi der r etmnsistonM2@eangieds idiodsvhiid aioltsgy cdreow t Idividesgie inpubaygént lindnto vib parts of which the
accor di ng #rendingdo the-puesent thigugh transisionMP ig buik #ef 39 propasion Wmﬂ byke-difeeionsietthe tran-
gat e- sour céerepihe %&'j’@aﬁﬁc“‘% Ehikg et '°‘M2‘ emging; o o SistoRy Wﬁ%’\ﬂﬁ "&9‘ %\‘f’ﬂ?’ 2Dl need

connet¢t ed ?‘lﬁ'a'ttch'@ a?:‘b‘ ‘é'"e“(/‘BP"? 59'“3' zP'He holt‘tP'?Y!? between
corre- spB‘h gg" @4: Ti{r §>gg gtcus 1% o0 wil
w th the C Ip c in u:: the?éxc L] rrens ro 25a(§ene rIfho%n :ne?: M%’?ZQ? ;
vol t age te&é&? 9gyce am r ome P 1 .
u 3and 4 &urrert But o s es in en-

out 1 1 oWy E@fnﬂsdw bl B i o] b ansi stﬁs sﬁwe.sae% FrarkfBt in b bR

which is egragnh dugutdnflinal @n&yémt |Ju@_|rmn 4 QorfalHdn&d tor bakhble, by b8 ot svchiing k-
i S arr angegiroagh ipHABRRI £ TRINaIBAS! 18a0duFr6ris T | 0WEtoNRAIMIS of CMEEIsbAkoIdeR THoRkéMpiary em-
Duri ng t heloteasNeutdiemes éxbhangod afidil dach cvhdle®  BodirhentsShdwn \aleiaftiihgbin MOS [irerisisio sk
t o that of pHabe witardab thl sungof @y edr@ntalolt! anilbuzhes apaarahaiByRdr Dalbgtbrstrandgers are likewise
t ransi st or relviins ehhee topiednpotrcuirantiil $itcy thepropat er nipossitile.Te talves of the frsitasdkerand Raldyapdc-

. The cur tiasginuhlenof tharcarcegtimprbssed to thatansislor  ditere® b CaaenotsfiticalEhe paigisrurce eaparitirite
and Mb. Th¥e dyingihe frstohase loBhe oyemnt svorlipdhey tass o eLithe diqpsistprR,eaneemed gy crlsp Hheoisgrh as
the ML antPRiBotMAsutngde spesPephgsad paverexacthy r 3 olgiPapRXIeTp. IRpper fo "ch"&?Ps‘P%‘P‘Eﬂ“‘ ifped-
ar r anged agq“a“‘ﬂf"l%l@e W‘i’?af‘%"%f’f \961’”("3 w'lE‘?ﬁ*‘Fe ANSGi H@gableﬁ%"ﬁ" 6 22,9 QF Plyralfy of
into two " p %E‘ ¢'HPFI§ o} Sgries Wb gip dfop of
is built u e°'§’(5’"' ec us ﬁ Et' B by “PHEL hen5| ons of the tran-

=]

across the jﬁr é)Jth ué:n Fre ,}ooutl remains sistors ML and Mb.

The . cur ren Mth ofig;bwAg,g,ayp,g& ,“ggl;; 10 Icidim@Nd the current |out?2

r emais eqyagegcﬁhng,gd&thecﬁrgn@[s% Sanfad Wm c control of the difference

bet ween bukightRRpldalidnCiRbepeditty P ing MithIdBtibutigN S| S tOT Sculvlnt @vidbr DEepMing up dnltRut current into
currents t berisaligpit dufréntiii dwér@iolraidistoms ™ & M2,Thi S t Ofdbstintidity epsal btamgﬂﬁfant&)bﬁrﬂpﬂgmgt he
first phaste edlues tiehavendnspiatliandiont wil bewede t4t he accuracy of the current

di vi der . | toeaghbtherbiter @numberptpericsiod! the Hodhgigre/cl e t he  @nitrdutierginel (2) tor reeanting ttieirpuighy-
tran- 25 ansnill hofhgeach g fipshvalusmbistl isrsubstantially shown | nfeFfb? 3 the fourth sistors
ML and M eﬂ“é' tbakithe inpuircueent n. Teansenscedi the t he  t r HPIES Q’Idé?wmﬂr?ﬂym&r@@?'s% sup-
onitted. W“P'@’H?ﬁeﬁﬁ'r“sedg”&ﬁmm’&'s'% ’Q"ﬁat a cur r Bjes “Pe(ﬂiﬁpit‘:@""f“lsoms

tch nﬁ fblos |°?"' 'ﬁm - t™hr 8] L 126 Beviding gl
Z\Mcufrgﬁt L.out® Tf‘hsafﬁe& urr Fﬁ{%,nvf(r)]r ex;gigg;a Eﬁ %mpmemna‘

erminal d the second

acoor to th mvent on. th
swi t chi ng Emg F%E@ m 4 The va Berfhinal fi ectingter-
Si StOrs i Ny Alud Mebmbq nglsfng gaﬁaeﬁp' ary ks {18136 44
t hus eXCha&%ﬁﬁh@Jah\@Ginﬁﬁs%nsm @l ngnts sh gmq.@rrﬁeaﬁ; (@%ﬁﬁek&nm the -

transi st or $he sBtbe |maﬁeedt%ﬁ5mmﬁah@nswhof t he CukdnRding terrbiisk18200Ch 4] 1814 Lswitch-
bi pol ar tr aReAnBES gite@hd dAaifi loicBriib@iRg teir@abieSt Or S ar einb byl VABAhS AR 6 SwiRhRihPdignatd
t he i nput Thetouthtrankistor MAPronices thahwehepthefralfsit- possi bl @2), The val ues of the first
and second hol d-capac- tional nunber of the current inpressed to the
transistor itors Cl, C2 are not critical. The gate-source capacitance M
during the first phase to the current supplied by the of the transistors
concerned may al so be used as transistor M3 during the second phase is
never exactly 35 hold-capacitors. In ordef to increase the output inped-
equal to unity, the exchanging of the currents will be ac- ance of
variabl e current source 22, one or a plurality of conpanied with a slight

| oss. Consequently,  the valwe of transistors nmay be cascoded in series
mnth the draln of the one current mhlch |n|t|aIIy was equal to I|n\MII

o o o, S o o o o " Y b1 e




vi der according to the |nvent|on T rent branch 8 (2), the first
output termnal (3) and 7t he second t:%’nﬁ% %?Bd fourth tran%lstor M4

ar rangedggg, @.@ﬁ%@ dods %%%Lc Lpkigal ( .04.9, A @?ﬁﬁe%ﬁa}ﬁfs &%G@ﬁiﬁfi&sﬁ
whi ch trfyﬂféa%b off M RigU QtF*uY' ty Mzaresubgﬂar@i su
14, 16), maiRk thB s&%ﬁﬁa JTBE‘ ﬁér@iat%r @$akhe t Jat Hoi’eﬂﬁé bist®first’dRd output termi-
SWi t Chi NgonABBEASH defid)betwain thd\buRtutaiiiacs andg t NRalsId)@ afeQidiat; Thd Graif Qilﬁngif ®shske©r M3
out put t e mpatadmidal &l th@nsigior M2 is@eeneabd-i NY Wil thigh Readiyschérb8 adOiorigdr, dufing the first and
i naswi t clweer tbe scorndectb@ tbrgied! ¢ ariniitk inhubtemmi-t 0 Cemaonepbasescp! the switchial cycled which will benefit
cycl e undar2. Asssmipgfiat iitiallyfthes vattagehacregs $hegnal e Gdgeradyoithg dyrrent dividar.st or M4

provi des helgheapaajipr £ iststillzemj thadhputgugrent hn(oﬂcg - 5 Fig. 3 shows a third embodiment ofazugentidiider
342 Bl rentsource 1 will completely flow thr8ug§ transigtor i s %c?rg a'ne ggengorﬁﬁaﬂgar Hithtransgigtor M5,

g | 2 d
fgfogg ;t’aﬁ?&g‘e aﬁ%[d P’P‘F§°f %%Ffsrﬁm;/gzt Péfen‘?“ egl ?%O‘Dé%gfz%’e{?é)r
wnt the curren I’in t rou ans1s or

t
_ referenc § an
transi St q %ut é f?ig'l d &rr}éntq assu %sg i gzngslﬁ’) ranslstor IlkelvB
and the ;@rﬂ§éq% I%Iln t.f'?ter i %aéu R,% enti rce
out put t gdwdlwhicKio @IQJ& . DUfingtRd debdhd Py e s t m\l&ﬁ pd?tie lt
3, 4 ar emgamithing B alkiviénds a6 banAge, Afis bg-ansi ﬁéngg:orw ’r Q:rdp&l?dhEl .samrm d By
t he tr angsétedin Fid214. Sheictirfenrlih @ebubitethe trahsistobl | | ditierioksadr thl tiandiditrd \andmy. T &ﬁ%ors
duri ng t Ng, rfowrasting as\al cirmastesburtd) Sows atlgaughl the Ut puk1 arerM togatherdona adtatid k@ rrérit Pivilier which
term - SassnoMIHErasged agH diddh whilswivéliads cage-Cc y C| dyideaitiediputwiifent lindmetwe partsak wiich the
Assumi ngsreheing o he eyrraitithyougimrangigprMegebuiliap 0 € prorertion i determiner kydhe dinfensidons otthe traont
di vi.der . agiesp the hekherpaqiterC1The pureaiiquiliremains o t $iddors Mpand M5y The eyrient divigergiow eply peeds
Fig. 3 SH‘WB ‘é{‘ag%m Ef"’éﬁﬁﬂﬂ?l ‘W&?gp@é‘%%ggr ren PH’W? %{@:Fj’?"é?ﬂ“"% gl fhecctitenency W:E’;ewelfl:
corrpl ete ;? '9 ‘gf‘? ')!ﬂ
simlar fc??"ﬁ ph‘ ”‘f?{e 29ag ttgﬂgﬁ‘ g"’Bf"" \jﬁ} ﬁ'r

s shown in

NP cle eexc an éurren st

S ze or '\g? tQ th
Acr oss t &Eat rém\{ Cor r e‘ Thé&ﬂ .ﬂé}fﬁh&% 5.%8&1 if?4 conven-
transi st @IFOU? Eandale @re’nﬁoﬁﬂﬁr‘ﬂ wdd W fidialirhef 14F dxkrhidie, by Meah&étQwittRing tran-

transi st @foudfBoutsit temﬁr%ﬂﬂ ermb @&luds Of thB GurfeR e ENGRoYiPMbEGEMOs Edahrialaby The exefnpRfyem-

justs it metknd b2 ardiHas bxch@géd ditad each stedhd! 15€ Nbodimebts shofvh &1¥Erran§@IWYROS trahsistors, but
par al | el pHage, iwheeds tra s sfttia culdhts Idut1adns ics20r  Mipoldr traeistor bridarlihgiona@istors @e likewise
| N out puterties exual &l thelingut euerent 8m Sintetbd opot-r an spaséitge. Thdvaludssf the fira argisecoadhaiti-capac-
vari abl etianaimpraber ofdfe pucent inpeesed tohihedtfansistor e q u altord @, CParemot citigali Thegaterourceepasitince
phase of M3d@ing g fistrhededeibe eurientserplind bvthech i of citﬂ Spseips gretemed may giso bp usprbas
swi tchin "eyeq N3 during the jepcerd akasa jsaevenexagld > aleidagpaciigs. In ofderin dicepss thegutputimeed-

proporti G‘W }hg e’EfB‘E"@Pﬁ?fH@(T” sl be P%sent%ﬂe pryariaple, currgnt gourep 22, que, pradraliiof
thr ough Bﬂ%‘s& AT et [HRPSROFe citodrld s vipBe can
transi st ecr%::@;,:;" L esu eié?w souf e Mows through the ML and
Mo t oget &c&g{“ o elJo,;ﬁer,“,whl ch transistor M2 arranged as a
di ode wh{h meé{l %Agm,grgm M,“a £ 5ade he | gRiis current lin into two parts
of whi chit{nBexchiNgMSEIbIMb clifenis/kEactdiphfddwith AT ough transistor M2 is built up 20

Propor t i gigntlampitedied. MeER6tve Yt tﬁehﬁnaddldm&ﬁnons £f AlcheenidivRBrfor 80iftiRGSp ah MBut current into
hol d- capaiaihd itgut dufrent iieveCibé kansibtors @Madd MEMAI NS sads@iltalyqidlougintbulnts, doAPrising:
current thevalgspf thosurrend iputhaddst2agehvetge 46N and t he current | out 2 remains
equal t otoreshoiher atteya puntber dfieriedsditiresciveicsigp@nt r ol ef éanlingutthimhifat (2pfacrecelyiay the éputlourt

t he currankwll oty reaphla finkl valve whichiis substantidtly and M2 ae® t he currents through
transi st equ3l inhafdhrinaybcurramili, The acoypen of Birchanged. fiDLE) aRgsecens (4) Pytat teggtingls éor ge-

t he next rb‘é?' %"‘ﬁfdet%‘é'ﬁ%’fbﬂhe E‘?ﬁ‘ée’%\?f‘é'E'F‘éi?:y of the RWU‘BF“@H'E‘P‘HWPEIN t towil I be

evi - thep F’ﬁsfj’séfy’é? '“é‘?(’lfﬁ W2d cdfrenfs ‘i“ﬁ?" '@ %’ﬂ \fiding

in the e n:rj) curry 'R e fourth 'ft ngiedo tée'ﬁ'cqg'l n
di £ videt accord e |n n lon he curr l?a | irst out te lnal he se

| rec yc r81s a4 bekaR QjFan ma‘X a S ‘la’er Q‘ nectmgter-
term nal §m| ha§Qhet @Bndo H nQU t1 =0 fhg (18

further Q&uﬁﬁéé’aﬂﬂ ehé!or@a&ﬁ%g‘tiﬁﬂtraﬁs Pugh sout put Méhﬁb% ns 4@}%1 lﬁer%ﬁﬁécﬁ'{btthe
| out 2= i fnefoGHédis cohheRidio ol RRHinal & Ha 1R%ANDI €, DY ddRRARg BrminalM1830] 189 6)id AWitch-
t hrough @bitdbted gdnd dlain4o cotdtting Mmiieg 18f t he curikgéiSund&ittetcontd! df Bwi sithals
CMOS t ec neabuad Yansisthematavips tadt wheime fihalgit-1 and | ougd, are t hus exchanged after
each second 30 bodi nents shown are arranged in MOS transistors, but phase,
whereas the sumof the currents loutl and |out2 bipolar transistors 'or
Darlington transistors are |likew se remains equal to the input current
Since the propor- possible. The values of the first and seconj,m"?

tional nunber of the current inpressed t&dthe transistor itor ,ﬂmilmm’””"‘
not critical. The gate-source capacitance M3 during the first pHasé té
current supplied by the of the transistors concerned may al so be used as
transi stor M3 during the second phase is never exactly 35

hoId capaC|tors In order to |ncrease the output |nped- equal to unlty, t he

N 4 a1 ey I T o o ~



h!u‘t ual ‘equality is deterng,ned by the ggg\ﬁé?‘%ﬁfrom I m pI yi ng the

out put currents, pressed current to s rent in tranS| stor MB.

50 - current @Jt Ql(a%ec{oq@(ez):l:grrenime dOr Provi divag dadtigar | aﬂ%fﬁp h@seof
second enbodi Megyhs ﬂger@d fnlfeSp38kic Ghes of"%l’:rem rent conglgisiy o danvi 8 Shdand
i nput term nal prirdfds (RCHDT,®),88chtcOmdntBerday €Nt | ON. fﬁbﬁsﬂe\l&lfs@&&tw t Bast part of
(2), the first auitRohprsieg M nal (3) and the secondihe sseidiphas ofan smwhh glcycle.

transi stor M4 divst o8cpaykne secandf2803pcurrent termi- O8It put term nal (4) to respective
connecti ng t er -nalglapddcontrolerming (Wr38Herseckiving san@. cosudent dividar as/cldinggidn Glaial 1, character-
mnals (18, 20,acptrold@ip, about the same di mensiiepdin thabinthh eecorgicurebnibranehel(l 2) & ogc-
MB. 55 - sWi t%‘fﬁ‘?ﬁj"'ﬂ@aﬁ@“ "4’@ C?"H?'G'PWE’@% conneCQ"FYma‘%W’eFWeU'@PdM-’F)&sUPBIY'"QaCU"

conngcted to o hP""tgé'ﬁ‘na ﬂ'@E‘t {ode qupent of “(9178‘5‘%?0'65::

14, 11 masvmtc??p l% dgﬁ blr’zgntrd f‘ﬂ‘li()ﬂ?%za aral
ing cycle under ;ﬂ E@rﬁﬁs' rctu 5| gnal 'St IR BT '°‘f'tr( Si stor V4
provi des that At{uﬁgntél\aﬁas ﬁﬁ%ﬂ\e RERIAR dr 2 2harac.
current menory dfthe seoondcth Memo éuﬁ'ﬁzﬁt | easl&nsgﬁiﬁ Faribbid éﬁ'rerﬁ’ & (ﬁ;
cuits inserted dehgbaSBRAd doH&ctmﬂﬁ% Qﬁf kd et comprised d Yin NP bHEh firsY EdnBuciviy
havi ng t he seconshirsbshatvapgiees (10, 12, 7, 8), tﬁ%&a@mf@atecémmamémmdesanda
the first. | eved hddapRidr (Mety) oordudtemmaan | east dontrol eledfrods Whichibkd coGpid R theSihpliger-
t he second phastecofitroldisetrainarkitiafirstmanyiedtedes f i r st ri2H(2), Béfrst eondectrgtadmical (12)3nd 860
current term - a8 nals and a control termnal (<gédgse ®3ge fopminatElrespedtivaly. 2. A
current divi deraswichd$qS4hbeiwéen thecopirppigctrodehad®act er- a control signal,

isedﬂi@jn that i rengfhe seepdman eleqrederivhich swiet h (1% %F“Q’%ft&dw"&fﬁstcmwplﬂm R 3‘1’0@7
havi‘eg a cont r df3EMdtppnsiyang afmilevplatthesgntiol ¢y r e rACeHSH l@é’s;;gﬁ)shf“’thdl‘

cur- and havi ngs'qn?' a9 clasp ?%@%"oﬁ‘?@"ﬁ‘rﬁi’?‘nmé'l‘eectrode@sesa"&"

the current of '""s“t ri abl fipeliogias o
55 4 h{? Sl tt&%@%@% "Eéi;
terminal s resp ) ,m rorBlekt éem Iad

(M) of the f' I Ribrentilé ) tt Sthe é%g't ln%le
conductivity tymﬁm,,,? |egnm§é&§¢a{cu,,§,ts A current divider as cI ained in _
Caiml or 2, chésuBsan b, of the second car ek cuFEHIBIVider Asiclalial i CaR), 3 or 4, char-
terised in thatchhrbaenfzwnsmatvarl abl e current soursrisedid halires saepn@tarisbleccarantishurce
conduct i vi ty -t yreinmplagiat (2) it @upldBhrougballisi Ses a doinprises ssttansistdr kNIS) ofotfie firdn gonfiictivity

Tonduct i vity t heméntbrarich Q) tedhuiicst donrietting tegrinel type having first and secoridynain electipilgsgvhich
first and secon(d®)aed throedh@seqotsthugentiprench (12) hol d- casperonected 1 1 resigptve dishand ceeard
bet ween c Of BseAondgoprepting tramingh (2B tha fist cBupl depinelpcrades qf Rerpnsiqias (M2) ¢f fh first cur-
control electr dde%ﬁ’tﬁﬁ'l'?e (1|0) ?%P’Wlaﬁfset’aéﬂer ode rfPH gemenp sircuit (g4 and hawigg a control elec-
connecti ng t er rfuf d trode connected to the control electrode of the tran-
erence vol t age @E@F ] t °’ ‘V a svmsfslpﬁ(wgthegﬁya'ﬂ?&emgﬂts?‘ﬁ%e(”)

circuit curren ermln

control el ectrogg = th | gl gcty 93“ 4 5y of fhe orbbedi
current di vi derthéafpﬁ:t &Hd nd (E)o lﬁ'temm:lalsa?e or § éhi)ﬂg%@ eat the hy -&E:cltor ((':"19
intdPe

duri a first dogo&indl gh (7;‘439 (8 cAfdner | sed dgy

een
branch (8) cCOr Nsranghdd RedpeciBl, tEhRE bhg a seqmmtoea&tmetm&tmm mBh bIS&}Sdea:f
transi stor (M)a&fcohieaing aaminals, ans) 6tcuwenty C 0Nt thdtansidtad (M2, M3) 8feb current memory circuit

type, first anobrselm@rcdnmmgnheémﬂemdmmemf 48hi che4,egyn- a cl ock generator (9)
for generati ng anharcuin($2) eise B§ cursitsdnoinal (MY) bei ng coupled to the second

out put ter- i ngseiupjerp the firstdytpftgarmiodh@).swi t chi ng neans (40) m nal (4) and
the fourth connbeavieiingtmennsi(4Ppoupla.@yring adisy espPatenterspriighe r ol  si gnal s (44, 46)
for the respedhpspef 95%?71!‘9&3"’@(9‘1%“?3 Bdqtarct r ode bei n cou | ed current nmenory

circuits (24, ( P‘?"ﬁ ks @'E' and 'P‘bs ssécdno m.A4fsrglign eings ingangsstroms
swtching cycl N ) dur’a secc)m eofth sw1 cg S are §{“§ J[cpa(ﬂus@aqfatfome i

30 5. A 2, 3

30 5 A currerloliy e S d: alma2. S ALREN e

terminal and the second (20) tT th é
current source éohr%ctin@ib%méi @hdm Na ?2 '5 cgupl ed LifdQ (§5 Jnhre‘i‘hkr 2heREPG) AGS
a transistor .( Magcofifol didhBis {4448} for@RMRU@A)aNd t Y CUT I €BdngdkleAME Bur @.&LmtdaaAuédaﬁg%tm
connecti ng t er ndetsal (32)tcyiet nissly Bigtuitsikdspdctivend secondmsmi n el ect rodes whi ch
(18) and t hr oughhaxing the Omaicindthe sceortd Idvelasdpda- (12) -  adnzedgen ¢ € 7.8) zinh Berschaffen
respective first and second to a second connecting termnal (20), the first
35 main electrodes of the transistor (M2) of the first cur- current branch

(10) conprising a first variable rent nenory circuit (24) and—havinhga—

control elec- current source (22) and the second current

connected to the control electrode of the éran- branch (12) cHwﬂﬂmU!"H"Hl““'
first current nenory sistor (ML) of the first variable curre LCew s
(22). circuit (24) whose first current termnal (26) is coupled to the

i nput termnal (2), 40 6. A current divider as clained in any of the
preced| ng the flrst (3) and second (4) output term nals are claims,
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s’ coupl ed to the.first qutput terni e switching pgeans (40)

coupl e, duri ng a first gat ent ansprfi ch%‘@n%quof the SW tcgeng cycle the
first (18) to lth n GANRE Eink t erm nal &he second 50 1.
Stronteiler Zu'ﬁeﬁH géﬁr%h@%g&ls bg)’%ss'[ romg h&ﬂm&l%)mﬂﬁdéhe(&&an Pha-
connecting ter ghdidt zweﬁdﬂ GusghripsiibpitRid) ziibwi-Che  AUS Jap Gss ShitaltiyRius diblefste (1B e furitten
during a secondgeaivasRdunbskierifend, 2a; M, 1§}, Cycl e t he ({4) Merbindubdbilerae il ANaitel (20)
(16) connect ¢ nchaltmittéin (uB), ui diep) VengyRibgakiame (52) zUmnidingaf eerye (16} Yabindengsklanae kapHd
t he second (20)meh(1812hd4.tbjirvebhert Schhltzykius untdfi ngangs Stpeldrmed wéluendesine; pwpiterePhaien cds,
and der Steueffig von Schaltsignaldnr{¢2) meist en ( 3) (fctaitakinedle orde (1B)mit deevjerignid6)
the control si gn@r@vemndemm for the first (24) a‘H@'"d SFsTP Wigele 29qie{20) mit der
Li efgrn der Au§ t(?"é“" 429 indérr r ent rrerﬁ’ﬂ't‘ Yakindungskl é‘ﬁiPP'O'e-

. 1 d|e Steu |
Té I7y g)awzlrj]?n t 1c 'schaé mée' 1‘9J eVt v es “gl b ?@e elche chal
turig wahr st elnfs Teil

12" von Stron e| t msg ic rs altun fol e esunlgsngéngs Phasede%j? . o
rghﬁ reﬁﬁg?mﬁdagex

(2), der er ste gsk,emme -

ei ner ersten P i;w% .amngskl ermre TQi@)delziWeieﬁ‘mése des s.chanzyi@s
Schal t zykl us. dleae.efr&fsao.((mﬁ JHhiteindiiousielel-t €N | I gewRbbi. AsH digsn!tegeirmeh. ( 18,
20, 14, 16) , trode und mif elrd) erséRluii ez R@RK kitrMe und die zweite (20)

Schaltm ttel n @dlyrstenipe, dajziabiuiwatnizps BS)em 2.5 Stromieilen bachl Ansprice 1 u@i@gkenn-
Ver bi ndungskl! estremiienione yekoprelisd, Hapiobktiolid) | N e keichnettah klden pditersStromaweig (12) eine
pel n und wahr ewdbaiflentansisipcMe)der efflenStomapss @er Stwaitevanahie Stoma@ld(Mbzum Leferh eines
(42) mitein-  cherscigting (26) yinlenem erbien leftunge (18) A4 StRet day ielen éﬁ'$ anGytromensle (22
ver B’H‘Iden typ und der Transistor (Ms) der zweiten Strom-  \/ar bP’ﬁER!Fﬁ’ a0 Siomes | @yr ersiap Strerg:
(20) nit der eiSPRishereghaliung{33) yompingmayelianiem ;e t é??"’('?{?)‘a"f’?f? (fﬂges"ha“‘ﬂﬁ tten

To! t en | i-
(14) Verb| ndun ?f?f‘e'rﬁ’w‘ﬁ'@p %P ogRelzen ke ngp er Stélgrrr% p dadun)h
ei n- Sk eue nal,e 444, 48 % ,f fﬁ,
S h ne wuschen ] uere ek&afaund er 24 nnzel ne e romquelle
{ romspel cher S Eﬁ 1 alt%}'& ltekonden- ( ) en a Leitungst:
Stromspei chersg (C1 pel cherschaltung fol ﬁer zwelten Hauptel&léﬁﬁ

wahrend zum ndegkn §dh9|?e$ '5%4 Swislfdn BF SbRR €1 ne ghidifr ét&ﬁreleﬁéc)de tdid Wit der Ein-
zweite (28 36 lslektrode und B i’f Hi@sptéioitiade! wiar K lsbls dg&gﬁdieﬁirﬁf(e),bﬁ\i‘érstmrbmdungsldemme
St ronkl emme undh&lsaﬁuést(susnm&kd SFeFRrsten (18) bzi.€Bindre BedugdapEatngskieiitle (5)
wahrend zum ndesgelssdes eteugraithals JBdfinatuintl empf angen geoppeBsist euer si gnal s, 15

Feils der zwei tred oifbaawitehcRpgdic tea | SSewprkipnas den ei nen Transistor (M2, M3) mt
ei ner St euer el @kschlosserrigteindie bzw.  den er st en Re§dmidilgheash Apspode 1..-hetlens, tdadurch
el ner er st en- urstiere Takigenefidr (B um Geperigren derr $F en  @@l@nnzeighnely dap dereyieris \Rirpmaneig (8)
(28, 36) 2. StSF'éﬁ"ﬂS"é'P |(@)fﬂfr%a§?h%&ﬁ§ﬂm%wd1 dad §Pem Trarsision (V4) Slep GWP'@ fpffungstyps

| (44 46) i cip Bt, wob z
gakoppel ten ILPE‘F ?rﬁh qigaale rdig Sfronet | déH"'S WP Sé'ﬁzl‘i‘%‘{;g inp e Zwemt

(12) eine wobei® en élf'fe"érsten -
vari abl e St ro tr % % A4 ngs I? V'enen Ve'b'"d gs
erst.en Lei tung - gss ggﬁ er sten vari abI ‘?er %FOPP

es para zur

der “f ansi story ' @Ber irlof BrstenP! OPOT T onal tro

'«

ersten Strom %hi?j@ (ﬁ)ﬂﬂ lﬁeUE}Qer(\%aﬂndM@Q el ng msm&feﬁﬁhch ABdPruch 2, 3 oder 4, dadurch
spei cher schal t wagme 218) ugL6eh@ihen &lveilsh istrore! St €N Lelehnred e/ [3a€ Blo JROR VG RBR Strb

Lel - tungstyp izwbig (12) mit 8iner zweiten Verbindungsklem- 45 - 2'quelle eifun’ Todisietod (#15) des @faten Leitungs-
Anspruch 1 odeme220)deichppelt ist, @pteider arste Stdnen di € Hoeusiatt) ekt teinederstemnohddhiner Bweiten
aekennzei chnet ;zweig{10)hine emte gérigbly Stromgisille(23t r onm u dlalptslekirade,Hia) it alerdriterobrw. zweiten
geschal t et en Hahd @Rbmﬁéﬁ-sm 9) (1 die@rstpr ansi s tHevpteleidrode (e Te@nsigiasy, (M2) der ersten
Lei tungstyps s ;ﬁrgpspe@ersc YpmiaBt, deren er- Stromspeicherschaltung (24) gekprpalf sind, und
ersten und ei néfe SEQ@T‘WP? dingrspidRTEneei*hen SE‘H’QP’t’E'P" %”9'% \ApssTanaigtors
der Steuer- (8 g@f“‘ t eu rg)l ekt rogde unf al t (¢ Pr%@ R RP) o8 iPR
und der zweife elﬁééfgm ] s gangsl? "6(923 der ersten

! vie

Ver bi ndungs| derjig wahge@qo,ﬁua & Shifeh. d é
ol ner Bezugsspanpdpr ity mssgél drﬁle%s el Earcgs‘g?mé}hxa e
gekoppeHt si nd.ie BREMIwEIH 'Dﬁ%lezﬁﬁﬂetﬁr@m pRrs des %k%@ﬁétbag(@@ c2) dne %ﬁﬁébazrtat

i st, und schaltung (32) umfaBt, deren erdle StOkieHt €1 | er zRSdhbn AFSEUeteRIrolie und dé? 68N Hawpt-
dadur ch ei nen ey e abtarAuédngskermdiBner i er en cRRfodades TraGlsRRIME MeYa®birofichadh
der vierte Stronmewel g (8) Schaltsignale (42) fOr die Schaltmttel (40) und
ei nen Transistor (M4) des zweiten Leitungstyps jeweiliger Steuersignale

(44, 46) fOr die Strom unfal Bt, wobei eine erste und ei ne ZWeite
Haupt el ek- speicherschal tungen (24, 32) wahrend aufein-
Transistors (M4) mt der zweiten Aus- andetfol gender Schaltz ﬂ "mEmILWHHIII

Aus- gangskl emre (4) bzw. der vierten Verbindungs- gangsstrénme naheau
gl ei ch sind, 40 | derme (16) gekoppelt sind und ei ne Steuerel ek-
dadurch gekennzei chnet, daB trode mt der zweiten

Hauptel ektrode gekoppelt I st. di e E| ngangskl eme (2) Qoer e| nen ersten

o e T
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Kl erme (18) und Ooer ein zwei ten St ﬂls aekennzei ch daB di e
zweite variable Strom Z\?\gl g (12) m té'g I’3422VB\A;,'I ten Ver bi ngungskl em 45

quel le el Nensldann hﬁézﬂﬁnuﬁ%l ag}ggb.@&%en Lei t ungs-, ABorbil bgfﬁm%eme;.omé)etpar
wobei der erste mt einer erporibaditlrpbiakisroMRinéHabe cou-
zwei g (10) ine erste variabl e Stronguel l e (22) HaipbEa GKiduashd bofhe @e BinhexidR
ersten bzvrevénatisne und der zweite Stronzwei g ( 1220)0H gRen@érs bréinche de courant (10)com-
Haupt el ekt rode des Transistors (M) der er&sten Stprepams pe ppdndreo@é derogar( din-
unfal 3t, dier Beiserde co@ent povedidserin euspttentiéang ( 24) sk eré dewddimedranchade courant (12)

st eSt r okl eneregoRBitatia Wi Blalinyemrgtdonuxieprapre-50 micpmpeengalrle piemietigircuit de mémoire de
St euer el ekt rBR®& des Transistors (2) gekoppel t o st"z;"“"ﬂ"t(24)d°““aP"’““°"5t’O"“*G‘MOUfﬁ"t
(M)ider ersten varl abl en St ro 22) gekop-@RIpgc P'é‘i%'a ‘?R'I‘Héed?)

zwei te (4) Als f’é’i‘ﬁ“""b‘@’f“t"’é @P% 5| éf<t r ode e pEey

bzw. vierten_ ( XY%' |éme % m srdedrI tten (d?a eﬁrﬁl i IT'ngm r“

6. Stronteiler A%g; g gehenden @% F 4,
sind, wobei d?raﬁé 1UQE9 :8) F‘HéCh geken%gh bo e (’sé
Strornzwei g (Umnﬂde@tr&#’@aé &‘oungﬁ RiCtRRR- 15 dolirant (¢

i nneren Kapazi toahtrés ¢) ale id pinidredsdine dg barfl(s) der en erdsmmstcrram& aﬂmo.rewcam.mz)
der Steuer el eklef dtadelitithedome ®istitic®) Adaskat-- N ( 34)dofitiepranfiie W¥rdde Sourant (34) est cou-
Ausgangskl emre nés3e cormrexionarbspbictives (16, 20e1d, 16, ansi St or pise B prdvidre bbate db edriied)f enden
13 - desmdybhs@e chrrihutdubi (4Bpour intercon- - ldsdm@gensaivsomnatition $40hadstran ¢
(24 32) gebi | @edterigs baines de connexign (151 €0, v, &G 189 € bor reeupthae, ensams uhapreniidr@phass dussr
| i nt er nbdi ai r €angupeyele desgrmulaion pruageaIENddo cou- r Fietde(carpmutation tle droprerhiererbome de

bor de connefp 5‘9{‘@2&4&%@"‘%@ YRs connexion (18) & la tronsléme borne de con-
(20), la prem Hp%prﬂ?l ghee o ans lps Ecu&sfe om 5‘°x'°" (14) o ?trﬁfﬂe 'E deei?:r;
AR N %eszf STanRetro st oo, O .ff’p

En de éé‘lo g iol bgme de con-
courants de soighd e =) mE%%&PWe neﬁm)ssm tr.@ln%b%@auc Ghnexion
circuit de memmy eborne de commande (30, iﬁa) etdela deuxléme borne de connexion {20)
courant (24) d@@po&r%r&%ﬁm n%lg dl@mﬂﬁxd&our ant ( rRime BOHPIERNRxibA14) e Ne

d entree (2), “untrahSiSlofins, We) grésehidnt lﬁ@éléca’t)dep@ﬁ” | @ neGRRdux 98 chhimah@ |4, 46) respective-
| ee prom bre (3 cohmahdedi B3Brdmible BQdB@NEE SO - I Qitint pdurdd plofir (24) et deuxidme (32) cir-
&;i e sont coupl @rarotes princibalace sabpléesp@spettive-Nt er me-  -cuitsde Mémdire Ha dourertt préadtard tespec-
deuxi eme (4) boreniesxckmisre (26, 34) didaixibme @& 88)0i Si bne (tiVgmept lesqperprtiar etainmis@jiveaux, pen-
branches sorti domeage catihnt lo ransistprd2) domreraiert s do s ordaft@y moins une gartieds e piemidts phase
respecti vement @gioyit gg mPrgq"reﬁect{um (26)-étantgtuy  9F anc hesf‘“d!@"i@emﬁa"?"l%?fé%m regrjec-
pour pre- @W’W" “"66?* ES"SEéf(Mﬁnnem on “I"?i“"f“r'?ﬁ dejpfipme\piRromies aikeaux pen-
trajets de courd&Pﬂ”"' 15 155 K meingHee pasipdq 3 deyxidme phase
conprenant |e typed?“i" “B’F%??P‘br e bor ne YaYelsPerEmEn.  Jeuxi ene
circuit de me "Eﬁ‘é@l%ate Ehods i £ as o B el Mo
des ;bor - dont | ,rég; ge;f rg,%},reant 3 ans

resp\eét | VES (1§|ect pal £e"a "l a pr e’FAn Su ddlkis o&@é&e‘o@u v)aname
des noyens de Qammtw(ss(é@)emmuswb&t&r con- s u?ééhﬂ&)ﬁﬁ@&;r dAEprdpBRIBRHEI 8 dodn
(40) assurant lcommgiab 6la dedkidmb BBGEePAncRAE NEX| Onrafn o #6idré schfth d&Eburaftabiablia e)
pendant une pr exjua@écnplRagSI)ed) 63t cuvealgpandantn 4€Y C| @stddnt6® Siprlble BNoc RQrsnier circuit de
conmmando le prdnder ofiesas dusipndl ddcommandele fek-a  pr e mmidmeireltio coveanti@d)de si gnaux de
conmmut at i on (426 pendant un deuxidme niveau du gignaksexi on (18) a |l a troisibne borne de
con- - des prépmeIngdeeidd) et deuxi bme (32) c?r Oifiseus dejecurant selon jageverdicafiondiou de
| a deuxi ene bor“ﬂéé"é@‘eé’d’rﬁl"”%ﬁmlﬂfé"%d‘e' rant i AABAEES efapauelapentifraqereRsly courant
nexi on (20) a Is!ﬁng |n( FoMpIiatian §42hee “b‘és ’E‘Uﬂﬁef?on (‘j"g'a'é,'%(??%ﬁi‘tm'f"€§ EE‘E’F‘?@S‘MU"“PW

(10, 12, td}zﬁ deﬂc ﬂ;}'gé;u %ﬁsﬂ'qc ﬁles ea@ejélgtf:‘tngré;:
6 34) egm n a pe tlvementa

cul t de rrenm r%& ire

prem bre borne mutatlon em. o e con-
nexion (18) A g waahtglo%n;%n osrofam BBREE ON Hegn @&%B&HJ TG reRtRnEs).
de commando (3Qgaux, caratdde GUXI bne borne de connexi on f

pour |a recept nmmidumésl(geabolme &@I‘ﬁi&lﬂdo 4.aohae&aadoﬁrhﬂaamh@@mcn&ﬂon1 20u3,
connexi on (14) daire d'unelprermidicbisiciatdarcolrddP(10)VB) pr eﬁaﬂﬁrieé’ﬁncblﬁlﬁlﬁdueﬁirﬁﬂfkicheagcou-

| es signaux de commando (44, 46) respective- de commando et des prem bre et
deuxi ene ment pour les premer (24) et deuxiene (32) cir-

el ectrodes principal es coupl ees respective- cuits de nenoi r‘e‘de—\
courant presentant respec- nent aux prem bre (26, 34) et deuxibne

tivement |es prenier et deuxieme niveaux, ®en- bones de courant, D&iﬂmm”
transistor (M2) du premier - dant au mpins une partie de |a preni b'fec

circuit de nmenoire de courant (26) etant d' un .35 du cycle de conmutation

et - presentant respec- premertype de conductiw te et letransistor (M)
tlverrent Ies deuxi bme et prem er niveaux pen- du deuxieme circuit de
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el'ectrode principal o et ant (12) unegdeuxi ene source
de courant variable - ud®comut at eurEngsgg) Tentre 1" el e?tsrode de (M)
pour delivre u cou- conmando et |a douxi bre

6l ectrode pr Fanﬂgzﬁ%,{%fug{& iﬁ W’%ﬁﬁﬁre source de courant variable (22)
| oquel corrrruala&ut,@ydrpn(,&h cBiplsed békdve-pENdant 45 est nontee en

paral | bl e aventlaga gsuRishebord de@ottid (40 ld a-pr eni er ni veau du signal de
comuando et f oidme bamerie tansexide (18)0a nigerdlectollelde. $16 pendant un deuxi brme ni veau du
si gnal de coremumadde @ant couplée & la deuxiéme électrode 3. Diviseur de courant
solon | a revetndp@&ation 1 ou 2, - un generateur d' horloge (9) pour
engendrer |es caracterl se on ce quo | a prem bre source de courant signaux
de cg_,m‘rutaﬁ'l BWTA Felqnéag W§2-§(9“4- yariable (22) est nunie d'un
t ranstst or '4df et des signhaux de corn- m er

type de condgf‘{:1 { Stlégu§§ H?£§£: g) 1 &li bre mande respectifs (44, 46) pour
{58

| es circui tset(igumé cPrincipales et une 6l ectrode
menoi re de cula reﬁ ot ot nﬁﬁ@, Q,g; aCy- de commande qui sont coupl ees

respecti venmegt rd@pdet “B§da@angg5pm§)agﬁsqglp,g,gg,sweutl fs jusqu' & ce quo |a bonne
d' entree (2) circifdelthsmdirddeoltaHt 28) silgréf@Bunel €S courants de sortie sojent

prati quenment sibdroddtidébririandd ébhneelseislebidts® de tension de reference (5).

egaux, car actamnadde dbfraretogMd)delaplemideaome d' entree (2) est coupl ee par
rinternt- 4de®urntyariable ®2).courant solon |a revendication 1,2 ou 3, dialre
d'une prenibre branche de courant (10) c&fact6ris6 en ce quo |la quatrieme
br anche deb-c Biyiseugde courant selon l'une des revendications 111111 cilililil

I ul MI | 1] | * précédgnies, caractérisé en ce que Iecomgn&@tegmg 3 42 B1 16 rant

(8) est nuni@e d‘aﬂ'l'f’“( %%’?f‘d? wbne type de conductivite, dont

| ee preni bre'n 8‘.& t §|C| al es sont coupl ees respective-
ment a |a de FE?§ u a qua- trtbme borne de connexion
(18), et une ctro ndo et ant coupl ee & | a deuxtene 6l ectrode
princi pal e. 5. Di vi seur de courant selon | a revendication 2, 3 ou 4,
caracterise en ce quo | a deuxibme source de cou- 10 rant variable est nunie
d un transistor (Mb) du pre- mer type de ssonductivite pr6sentant des
preniere et deuxibne 6l ectrodes principales qui sont connec- tees aux

prem bre et deuxiene electrodes principa- |es respectives du transistor
(“MZ) dans le premer 15 circuit de nmenoire de courant (24) et pr6sente une
el ectrode de commando connectee a |'el ectrode de commando du transi stor
(M) de la prem' ere source de courant vari®ible (22). 20 6. Diviseur de
courant selon |'une des revendi cations precedentes, caracterise en ce quo

| e condensateur de maintien (G, C2) est fornb par |la capacit6 intene entre
|' 6l ectrode de commande et |la pre- mbre 6l ectrode principale du transistor
(M2, MB) du 25 circuit de nrnoire de courgnt (24, 32). 30 35 40 45 50 55 9
|
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