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operating a palr of such transistors (M & M2) differentially the second
order nonlinear terns in the integrator f&inction can be cancelled. The gate
voltage is 45 wused to tune or vary the value of Runtil the correct RC
constant is achieved. Such an approach is described In the known device.

Al t hough accurate and |inearoperation can be achieved with this |ast
approach, several inherent limtations still exist. First because both
transistors ML and M2 nust remain in their triode regions at all tines, the
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Fi gure 1 shows a si ngl e-ended verssion of a DBT el ement. which illustrates

t he basi c concept of ‘t'he i nven- t|on 5&3;3 shows a differential version
of a DBT tunable el ement which can be used as a basic building block 3

EP 0 362 935 Bl for RCfilters or the I|ke Figure 3 shows a basic

gat e-i nput contferi&iferwer thejikeg rator us a_tunabl e L,?Bq:epth Figure 4
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in series wi tvbitagd g, landaciriion peuridibormadiohThe cupsioréey edt he disintveltages ofitransistosd1of
DC suppl y volahdigZto ¥inRagrvalueVX; Thuvalue af biea cudlentl isadiustedgethathedrarsistorsdditand M2 onewats
set the drai nieapditt thg Gioderbgiontousensuringradarys lingar@pavgting tange- vol t age val ue VX The
val ue of bias cThemseune 1[obinpulsignsl (el jssauniad tasthe PPRQP""PH@"!'?"HP@P g&h@ﬂ%"mst%mw
operate 15 ddd2oAquigsesntvaitage VEM.dwpicalyprspringtriiVoo/R.ds APpl a‘fhe? a‘“ a terminal

operating rarfgEhe dplnelestede ofgransistor M1 'ﬁ °‘%ﬁd 'éﬁ'“ 'F‘? in °'|e°'
respective gdatode etrarsistopl s copneqigddo 'thP F"? *) t &8 e?;pc::
volt e VeM tﬁfgjf“:g'éf‘l"?“h‘iﬂ?rt%% invating '9""{ 'f'aﬁmgs ° %‘"%"a ? g
el ettT ode frd % nal 2. The dr %egyel\eswodﬁz q?gggny stor M I's

connected to the inyerti Q&(; PoraoM e drain el ec-
trode of tra (y H@iﬁ%ﬁ s gta sgﬂg& ngétllQV@WM&;EQQHknésﬁM@facGMt

op-anp. Afge eqp |rt EMIB |s V\?B kh‘i"su?m.@rﬁceﬂ op-&Hb vlRnkith thesare Soltage
I nverting in ss.t b & mﬁé@mstmgﬁwn&.a&tm[uawniesand the vol tage
VX can be shown to err V\hﬁ[g sl klvegndvh exr-]iane) t@e gain factor and

threshol d vol t agg daireni JﬂﬁermAltb%&@&i thé Qlnents W) B Igniust flop directy qindt kheffebaok élernamt
t he vol t age SpaHdfsRivénbys added to VCMinto the gate of transistor M, a

current 25 that is greater than [enrs iy siFempogext @) fl ow t hrough transistor
ML. Since the opquatign (3)ishdwsitrat théraisra dirbrelireanelaticoshipebgtveerci eadViy and thisyenditiowill be
termnals, t heatisfied sodent as trembistbrs MovandiMemernaiitin the trieds regians Thieffastive sasistangedof this Fippuit
current diffeseuce [err] between the currents [err] and [err]nust flow
directly out of the feedback el ement ¢ -a¥d- Ijﬁl §n by

[err] Equéaion (3) shows that there I's aaddir | i near rel atlonshltﬁﬂgﬁév%en
[err] and [err] TBRTGSWP%RQQEWGP'P‘FWH#"WI“F“W°§%[’91“%7"'P&!F°§6 ’f'éﬂ'ﬂﬁe}%'sf’? ief &Y 8¢ <
ML and M2 renﬂ#&F“i’Wth@WN"%é’“ﬁ'E‘gP@H”) ective resistance R of this
circuit is thus Thesingle-ended DBTeIement Flg 1|smadefullyd|ff T |I yaHéI |n }rée };Eg% PON nt
be el ectri cal Pyhegatp gkitaatitqs 26 \ é tal
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Fig. 2 shogs a 4%&0?6@5&-%9%@6&‘! Qlﬁd fb%‘&ﬂ?&deé o1 tr3is® M1ha@d M2 along with
resi stance ValydGpltsigtal UE YR dgRithdélor E@ieht 15k boatrbiléd BiER0dMmmMON sourlaeof Ibiasiextage Vs
t ransconduct apgiéd t9the gatbBbdtloded optadnéusns\% MYl kA4 B66 b imifiss 5.Wifeedibetbk hifbuit@)eoupies first
connected i N andeeEoRdbutibeitirls ©Lths differéntisliop-am@nth rispersiednpotterminglp () ardy therepfsThe
and second adjedetackrirciit aistiasthe wiHgeEVX at the tmipelsctwdensy teansisters Y1 and M2laguahi Bhe output
transi st or® MBiginbitdgd Vo EitakarsacsisooutpulBrmdnats 8\ are connected in seri es W th
transistors ML dheldii yoltages NX eteideterimined bicthewsedyctiofthe bien purentsdg andithe gy pagiptgnces of the
vol tage [ err] tramsistorsrNstand M2 is kept syificientheamall el imntidiss Ybprd ;ﬂ@“’f:f‘“?‘% in their
applied to t henogemo-e evanmhendargedifferentisl §!P§tt‘"ﬂ$a§° iAPPligddo tﬁ'&'“‘?ﬂt {T g feature
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transi stors id

and second out ﬂtc"cm \F%ng F[ygpeeﬂ E 0 ﬁ?"t to respective

i nput term nals (+) and ( ) t hereof. The feedback CI rcwt 6 mai ntains the
vol tages VXatthe drain electrodes of tranststors ML and M2 equal. The

out put 50 signal voltage [err] 'is taken across output termnals 8, 9. The
drain voltages VX are determ ned by the product of the bias currents [err]
and the on resistances of the transistors ML and M2 and is kept
sufficiently small so that transistors ML and M will both remain in their
triode.regions even when a’'l'afge differential input voltage is applied to



makes it possible to achieve.a karge linear range of operation. 55

Asinpl e anal ysis of the circultof: Fi oF %sﬂskb,'dem)nst rate the linearity of
its transferfunction. If a dlfferentlgl signhal [err] is applied to the gate
el ectrodes of the transistors ML and M2, the gate voltagesof ML and M2 are
then [err] + [err] and [err] Lerg[}‘_/grescgpcmh)vgl-y_v)&he(aylra| n currents in
the transistors ML and M2 then ecome 4 4 EP (2362 935 B1 [err] 5

where [err] and [err] are the ,gaa Pt tqovcma-ndm)t/}hre-sv)oj deyol t ages of the
devi ces. By subtract| n Lourr nce Q
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(8) The value of R can thus be tuned py viodi fayi n the val ue of [err] and

[err]. Equation (8) is valid even for [asige gMX s naI s as long as

transi stors Ml Thadall&of Reamihus tieturied by modifyingditkoraluefiVa anl ls. BquatiendB)fisNalideverhfer large
f eedback @i ernsigndls 4 longiaé fransietats Mjend:MR remiin indheirdripde regipnsbe devel oped.
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di f f er ent P&l en‘bﬂm%%ﬂ b'ﬂ %f ﬁg as n l:a n;:‘ torof
i nvert i ng RC |‘9n? ngogtp p i |to d°1f1 o Fﬁ% em_

circuit of F%ﬂ sfpe E feren gﬁ:acﬂvi |§'Bﬁ:gdl %“1%6
paths fromt othe
non-i nvertjng (%‘J’“’ IheJe?d I'n- veretap' Trh &Rﬂ: lth\é?‘térhgdgﬁg‘(le:t?{/el y.

differential current from-ML and M2 |s forced into the feedback capamtors
10, 11 via the feedback action [of the op-anp. Zha&Xoutfput of the integrator
‘then becones: 25 [eWp]=30 gher é,CfA Isdthe eapatggtamcg o¥idaphci tid)s 10 and
11 and [err] is the |nput of fferential vol tage dpplied between the gate
el ectrodegof transistors ML and M2. The effective RC time constant of this
i Nt egrat or i Swighews B theycapatitanpe d'zapabiiotshl 0tlahdi11EndYigs theBpigidifferentiat Yoltege adpliehbetwrsh
aut omat i ¢ t untheigatd eetrodes| aitnsidtiveM1 M2 Thesffentive RGfmemonsiaatis thisintegratar isgiven b
processing and tenperature variations. TheGmgaiht ude -of the bias currents
ferr] will be sufficient to force bothMBalMd deep into their triode re-
gi ons. Whesh aWih thé monenYa bisk. schigyed thwmwme%“tnﬁg &c'HUH?FDﬁe %%I‘é’“%\‘ tan gempde s
is applied toartth@rogwesar@ftemneeh@q\@ﬂﬁ\e@s ML and hen eI at_l opshi
equations (5) agaitugg ofihafrias curpntstlewil be sutfisipnt f f° th 1a H:ré 'l%h' "%Sere'
40 equation Q"Hf “FH@H“U‘Q FR!I"%‘!?EM‘“"F‘GW'T‘%?“EE"%‘( ?’ < )e|sc|rcp © o
anot her basi cMb
i nverti ng Anptd ‘f°é 8) s hﬂ“é%ltd

PR MIEES b dibaldk

dr ai n- bi assed J gésulztﬁﬁefu i
of the feedbal ke 4 ' SEhE4ribr oPFig. E' ﬂtafe%dbazlh?anglﬁgrdh@
transistor M]- lstbmpém o' éedbatk frahsibthrNEF iSdoRhecll infpakdilél With tranmstor

feedback tisanﬁh%es clra..tsnfutef;toeﬂm.dasmsraath@htey»am.rmamg, sfor 45 M2. The
anplifier circCuigmy® mﬁbﬂfor&d bypthe b4k ibit GaribistEisIVAland M2 Wi Gov BY cOMbeksAEd tyithietair bf
of Fig. 3. Anjedvaé tiandistsrs!MirCEHd M2peE et whsret Ne pair of Input transistors M
and M will now-be conpensated by the pair= &f (9gedback transistors MF and
M2F so that waRéreAljatd Aljare/darénts dsaucialed withthd isputahd faedbacktransistor pairs, sespestivelyefomnpqur
t he i nput @ndtiéne ¢t bad(it1) thedoliewing relatiopshipr tetweeregqrod Vi igwdliy . Fr om equa- 50 tions
(7) and (11) the follow ng rel ati on$NupXizet BrVX ed?)] and [err] is valid
[err] or 55 oEquation (13) shows that the circuit provides a constant gain
even for large signals. In order to keef ;h_eﬁnvqi;ge of VX invari ant from

bl ock to bl ock, the presence of the feeWbackPrdevices MLF and M2F nu

conpensat ¥ bﬁqm'e(ﬂﬁ)ﬂﬂmsﬂat@?'W@?ﬁ%“%"%'“@!ﬂ“r‘%fﬂge F@Fﬂ' In ordar t " “"°"a'::
achi eved by i atpd Qﬁr“@fW"V\PIPbF'&thF B“’f?f;“"t"h@" @Eﬂb ckdpvices M1 2F e°°mp°"sat

by an approp ate increase in bias curre his is aohueved y increasing the ratio of the current sources

Igflxed ga n

| tdétl'ha g r&hg e1\'5us H:?eh Eairg Bvertmg am




EP 0 362 935 B1 M3 and Mi. "A cireuit for inplenenting a DBT danped
integrator is shown in Fig. 5. An I Ny “é%,r;gﬁgarrped integrator is produced
by neans of a conbination of the feedbac enents of the devices shown in
Figs. 3 and 4. Thus, the DBT danped integrator of Fi g 5 I ncl udes’ the
feedback cap¥@Piddds 10, 11, each with a ca ac tanc

3 in conbinati &F‘W‘f‘ﬁ“"t"f‘?@e ing 8 P%‘E?a pg in dewces sé wﬁmcg}lr%p %ﬁ&'s .
MRF of Fi 4

be [gr r] ! %el g b at%mm F ?m U es8tT1e ]ge :%%J?or&‘io atch iﬂ'& Mlu 0
t

n df &, d%ﬁ&Flg e transfer

|nvert|ng bu into a non-1 nverting

~ equial ent bul" |ng oc SI rrphl y |nterchang| ng or reversing the two

di fferential output- nodes. The sfx basjc DBT Ruil ding bl ocks thus

constitute a faml&oof tun@hl e e} enents whi ch {can be used to Igﬁé ment

vari ous ngnol it hi cyanal og Zlfl ter srig}l as pther high frequ anal og

si gnal processing Yi:nhctlons Jfrgq‘uggpc per f ormance is achieved from

t he above buil di ng bl ocks. In ea h cas®, the presence of the op-anp forces

a virtual ground condition to exist between the drain of ML and M2. This

ef fectivel y rerBeingfullp@ffereritial. aombfthestyeeatigvecdeniribed invartinglniidien binsican pesangpdinto a

-si gnal patsh, noriiperting equivalerit buildingjock/by sireply 'mrP'W g oF Eeverejig the tva diffefertipl gutput nodes.

degr adi ng t h@hgsixhgeiePRTpuitding blegks thus qopstityfepdamily o 'H@H'ﬁﬂ%‘t“?“%ﬁ“@'ct?ﬁéb?‘tfﬁ@?f“&'?ﬁ\et‘tt y

of the DBT t aeriens menelithiganaiogd teea m&as %*r Q'S'bfﬁeqb?“"! :%%‘g rOFERting
venti II

CD

anplifier and t fopsHency p ﬁé fe
| ded theep: §F‘Bt?’°P “r'tt' 'é"°“'t‘1°8 |°F "é! is effective moves
el o oo mssng e e

25 “fecti vel y’°":,, ,.st e?.. oqgt,)uﬁg &%b@gﬁ‘s@@ ﬁdb'g naaasert.&atﬁdoaﬂﬁked-

experi nent al BiHdle-EHde Ve f
~anplifier ‘M Itg\é\? h%rrmdt ejd iffe an\Qrs% at seasHaldkdér noh- ﬁﬁe@ﬂiﬂe&éﬁs ngﬁﬁr::gpe:lsg:né?

‘and the |, ?{ tnref}nﬂ\@ D@ s| nBblrRe galamPifHer W3 SesY Bd eRpbrimital vaNa@iths)wers nieasiired
the suppl y V Qi h@ hBut ard\Git %ﬁ arfigifler WRP 8 baid &1, 1WsIn@h 10 Wit sOFRSVIL s Set BIEV andang e
ver e det er mi Riggy ki¥geldPRe BRiuPdighaias ¥Wak &lorrdl@hly 2/8 Brkesduppiysvokdbe.aThellowdt aikd Wppér Omitst)
cane out of tJfRbmedsBrédIMEdr range Werd defnined BY A& Soints at @Hiigh tid tragdidtoreM T anel MIF (Figi 4) cdnire
out put wav ef QLIBr ivaiErespedtioatticsd regiohy, A Very slightcurvalide in thabutmit waveforn] vess detdcted whibHans-
non- | i neakd t YatédintBBédthadX0% aorelbearifyut boticestreaésir e i n t he wavef orm exi sts onIJ/ .
4 n the output ofhiddueataieinghesvaesteh exisDElyam e dufputsf theginplerendesDBT pmplifierand leattﬂh@e
di fference i rotatiterorsk ngefewitiges batwaen trangiaoisdti andM I Thadifferstpate voitegegipaupad
gat e vol t ageSlegraestmetility degredationje by erc, thys altering the R ratiapf equation 613)- Ing fllk i ’E’e%fﬁ'lj
[err] thus aldreiti thigsaurse ofeerprould et be sjarifjcant ginenthess kg '"eat'thwat"df%!?m tboth outputs -
di ff erent i%kl o the siauk. and wiulg caiigel each other wdiep (e oytpifsda fi can

the same nonl i nledhq ege 8 aeuar 'arut dhe ‘tb‘t?t"ﬁ"a&ﬂ rover at
woul d- cancel '?&HPVMGTBY\XH rt‘gu‘t"ﬁ QE" ol e,gé e'cmtwas% i‘hﬁ) .
case o:‘ a sqdq’ffyé‘g IV .&llgfxp Ul were ver r?r ntegrator was
again linear for,a hreva uto 1\30 Yd%[nx Iis u&re pafste-l?cﬁ:kéa'l&ﬁ FW.Q’ A 36lirce of
[errT t he ke do vol dqrte abOcohpiftor/ FHe btpél of the
heights to t ﬁ tﬁr fﬁt@ra h&h&ﬂf@@nmumb.tsamgvmﬁs

adj usted to alle tg bun&le?l@\élenﬁﬂg oWa SamibondlBtSr cRi e bisENbitayb Vi i 8lkd dpplied as
achi eved wer e, &ﬁfr&t uﬂﬁm Sltagd control thelfuénkyP6t Sh RElosclIAF, Wit \cah @lso Becraliead usifig a DBT
aut omat i ¢ 4 Undiéiebnt. $he dtplaSBitage ¢F iR BecillaREM @drequagy f{ IPhiplied té\a Seeonddrputaf the praskcom-
vol tage Wi th gurdtdrv@ién fhe REdbaET6p Ensisting bfshedhyb cambaiator, the Emactitingifitten extd tiefRCosilkates e
conpar at or. Thhiewdslefuitibriudd, thelnf3 igEaas ® fo,@anpalrofithe RCivaluespfthe B elewentd e theruputaremro- a
snmoot hi ng fi | peetionalto ViOSime (s piatisely contruliainaliipl the RE wdives gre a¢cuile. Gne deawhask efithePLL
for all of t hiectnlaneisthet iRSuirésdhesommersion ofthe eutiut of therbesscormerator Wmartnca@"e for V.
vol tage VBoi sThid plasessepigh detiandon the swenthinglfilteriypestin the Ptlcaytometis tuningimetiod.

frequency of anARevautemitl funisg ciragl shown infig. §|pPeqyidesean aliemate E‘G‘“%’P’ t°5‘a hat
el ement The oeojdsithe pesdfos phaseyompprisonnd fifering, us meking itppss 15&@91"@% IE'% ;5:1;;3 than is
applied to a RweBayith a'EPF“P*hE" 'Eﬁﬁ“ts 5?“ ?DB Rthe semiagadupton ciig
consi sting o fa'Pﬁ‘é‘t llod simulfag ns of 'e eor 394 d1§

oscil | at or achr % a’;e l'ﬁgPF 'L"h"‘e'ﬂcl :£ L N :ﬁ;{u{ Igmg p° ':Zﬁd
S'nce | Z?Lfelsgb s%““l"’" J': s a% m'" ﬁ%ﬁ"‘%@a@&.ﬁéﬁa@tﬁu
d citol
drawback of t ‘{5 E tec t"reqw res t%e cong/er5| on of the
out put of the phase corrparat or to a near BC value for [err]. 50 This
pl aces a high demand on the snoothing filter used in the PLL autonatic
tuning nmethod. A new automatic tuning circuit shown in Fig. 6 provides an
alternate nethod faor autonatic tuning that avoids the need for phase
conparison and filtering, thus nmaking it possible to use a snmaller chip
area than |s possr bI e wrth the PLL approach The RC t| me constants of aII

~N—
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EP 0 362 935 B1 17,18 each of a capaci tance value Ck. The outputs of the

I ntegrators are connected via a svm't,\#] #g j ce 19 to the gate el ectrodes
of MOS transistors [err] and [err] I ch are part of a DBT stage

Transi stors *err] and [err] are connected in series with 3¢ tQrs
[err] and [el]84a Va"d?e‘t*v@éﬁ“‘&“%ﬁ%&‘?gﬁp 'y ‘f"t%ﬁj" evice 1
ground. A cuPthegptee EPPE%‘%U S tppsfstomM Fg al':l q I e? bet
transi stor [erF "‘lN’aF’ Gt "an I:i oy Do een

connect ed toT E’?%fs:;m:e gﬁ% é n%ﬁﬁ sourceig‘h - nﬁ.hﬁt @)anﬁﬁﬁ{i nsistor 5/
ut

of an op-anp %§to\4ﬂ|v£rr39§ot e?{ h
to the vari OH§D§I£ g,e o%,%o h@ ; Bach bGhese O biérhen rou it

the bias curyfie%, s&ish tBid eaﬂefbae el seof%setoermparﬂ M4Iheomutwsra§/&hé@aad
[err] is al SfewMhY d¥sin Ydiadel f/xPeriuR tRhdMtdrs Masd Wi, transi stors [err] and [err]
to controp the ThdtasinfvatoRBkePnatii@hdrisin@iisthirbeheitapaciforst@privitg esntifudvg oper@fion] thete-
transi stors pyaivéidiingthéinee@for 4 smodffling filter. Eddnantdgvaor fundtiegsri@dhaige upsitstrespentivecdapacitdirar,ge
and di schar gesidis redpgraicurasntsotirce 15 1By Duliag the peribdTjpef the@gtennal tiodaspurée{mat showh)cou-
avoi di ng t hepledte erriod 14 the ramtitor 1vgpr fi$ bftcaraclmm@ncﬁamteelgraaoteutibum.orthieanrs to
charge up its respective capacitor 17, _ ]{t} >( (45? respective current source
15, 16. Dussing the period [err] of the"extGf 4l ock source (not shown)
cou- pled to tdrvyisrapblied th the differentip) irpiits oF the DBTrlenegt Mtk - Mépthe differatiel agirent befwenns
to a potent i tansisters MihanddM2) wouldbel:f Vk | s ar\)}ol ied to the differential inputs
of the DBT elenent [err], the differeMtT &VCur®®nt between transistors
[err] woul d belfecument i FF°"&"£!'EP(‘F%4W“ pfd1y, undeclased Ipop ponrditiops. plpyould papiald Shus[ o 1] |

und r cl o8ed | oop conditions, wolM @ o} YV{(er(W Thus 20
[er Y Subst i ?W‘“Hﬁ‘géﬁfﬁﬁ‘tﬁ(m “t°1(§5)y'f"ﬂf o (17) \yields [err] which can be
sinplified to 25 ka.,.,-—vx (18)

[err] which is the necee Iy condltlon forcbqwllbrlumvvnen a bias current
[err] det rrﬁ"ﬂ‘é‘hFaB?ef'ﬁ@' 'B‘E anp's outpuf VB. is flowing into transistor Mk.
Once the vaI ue-of [err] is found such @9ndi ti on of equatlon (19) is
satisfied, th volta

ot her DBT el é’ IH ssEr ition be |blflsrr(? d %%ﬁ%‘s &PrQA?P e@nﬁr?edfbgtie gg%ﬁ,
I
substituti ng E%q I@ caT?%}sa&% gﬁ%\ n i raﬁ%ﬂﬁ 'Pélé enfs@4, 3'e&nE thétime -
.ea-Ch RC bisoc & -F bg |tutm equatron é 9) mtothe t|me constant(-: equation (1 )%fé h ﬁl&k
‘that each va now [err’] rati os, C

t
rati os, and [err §| nce par arreter rat bps %nc'usuall be control I ed qU| te
'preC|ser, and if [err] is a stabl®e? ggrit fpigdbre @araneter, then al | of

the tinme Conyf@dMabedchivaite bt did Molw th¥ grddudi 6f twé ratic3, tAD'E raties) hridCrl, ). Biﬁl:ébaraﬁb@r ratibs can
shows a s&copgaRfidesntibisdqlie 19/, is28tafa SsntrBilablb pérarfetdr, tHeh @l of thd tihécohsants
only one exaifd fiteill edtablelah &ﬁfr@am}at can be realized by conbining a
plurality of tunqblsRowsdEeddhEdiish tiunablébana aed/ o pase ellitit fitter. Mhis isioulg orel eaampléldi grany
filterconpri sigés thu@arntielréatized by tombinga plurpity & dindiie DETeleMBBTIn etcordanve wititBe R@nticand
fou Qc apaci t orThe f8@rcdBpriskstebiditigersialpp-aippi 24,28 SoupDB Tetepients 26:290amd foursapagitsirs 3033 Fach
set st he ut ppamp containg a fvoal teedbati¢cirgpis thatsefsdiverojitpd hemmnp sriogicoltdge oY ce Theenominal band
frequency of eﬂgquaqnﬁqnpx@rhmﬂger@qetﬁ?o&’@mxzadjugyg 'ﬁﬂ?‘ﬁ%@mgvt'%ff%%% P‘%‘g%"em
[err] this: fveryéremehouti9kHzte 4m@m@aw§°wpmmins argRtplp (Voer)
Bandpass and and (Mae) gespestiyelynfopa suppivalipge YpaeRY. ¢ F%d g@ggth ";}éﬁl ge. LAY
35 [err] ges [98@?’1'%)’%4 th°'F(§FV Rre-s53fngt ‘9“‘\)’61’%"3"9‘5‘5 f'ﬁ‘!"r'f f V‘""ﬁ' y i, gllgetive £igg range

close to 2/ 3°@#bass rm voHa e c Fg a% Jf,e d, W|t % wﬁﬁ%e%&m p‘%\)idag'

And because thl'é"’iaf’? h
can be as la '33'8}"0 & AN st,:r né{magigxﬁ pgaalm not

t he DBT dewq itbd to. @ﬁg%‘ o s es nurrerous

advant age$® and uniq e atares : rrake it p055| ble to generate
accurate and controll ed RC val ues | n or der to inplenent various high
frequency anahigghsSi gnal processing functions, especially, but not 50
limted to, high frequency continuous tinme analog filters. Cains 1. A

devi ce conpriqi Mevitd domprisidll) and second (M2) MOS transistors each having a
drain el eg rode and fist (A} dhd 8écond (MYMOS Baneistbrt eack héving la dmilectrade and d3jatepiegirery,
out put neans and fi msitffemntibl anenlitier@3) ihayingtostpwt cemiseaod tirst andsscendaiputs sbupled toghiedrain f
the first (M) aivedtrasiecaftid fiskM1) andsecond(M3) teansisters, pespactively} v, 7 EP 0 362 935
Bl a feedback circuit (4) coupling said output nmeans of said differential
anplifier (3) to at |least one of the inpuffs of the differential anplifier
(3), characterized in that the device further conprises: first and second
adj ustabl e bias current sources (IB), means connecting said first current
source and said first tranS|stor(l\/[L) in series circuit across the



5 termnals of a source of supply voltage [err] and with the drain
el ectrode of said first transistor %ﬁg I nected to the first current
source, nmeans connecting said secon e source and said second
transistor (M2) in series circuit across the termnals of the source of
suppl y vol tage (VDB)feedbagk gifouit{4)cneplingrsaid qutpyt sepns s gaid i ffesentia) "E‘E‘E'S"rfa)‘f?ta?‘?é‘r“gfor
(M2) connect ed of e inpwts ofdhecftarentinl arepfitier S%GF%%“""E‘E' in that the device further comprises,
signal input terni ﬁlﬁtgndémpfb%‘{"é@"{%asﬁgf . (ilt‘ Of e

(M 1) and second W?“st"f"?{'ﬁ i gﬁ%@ d sﬁ"esc'r acms?

bi as curr®nts §Ef i’f °et°h’§’p 98 PP’@P] w'sorfrces ﬁ%)

and ‘second (M2)™ means Ilﬂe in %X dl et Sotirch 3 gar@égﬁdnﬁ‘ingﬁs‘ém} mz?mtsgn?ds Gircuit
triode regions, adiy he g .ﬁay%&sgeqv D?mw.ﬁ%dparaatmeratdstanto
vary the bias qUELaN QurrtnBdolirey/ Ol t ages of the 1

transistops so as t féf@l@ﬂl ﬁﬁttXrﬁ’ﬁn\éIs bihReckld ﬁ%b&%daﬁéﬁﬁ%ﬁeﬂ%t(ﬂﬁlaﬁhsecond
transi stors 2. (M2firiStbrs,@nS Clained in Caim1l wherein said first- (M) and
second (M2) transi skeahstorab@stingthéVare offiabedents Sipplled bysthewidh caredntholirdsHiB) ta st first
second current aAa1dnd@&coRd(MRY trafisistdréithéreby(td/Bias thertlanbistons tirito thdidklioderdgivhs; adjisnient of
transi stors havdaii®ias b@tent sglies bergpérativel @aryGhertiss cwtknis andtberehy thetdginoroltagesif the |
for a sousce of tremsiptors @il telinearly yary Gre effective rqmtqn@@f{a@ma]mst@s A devi ce as
claimed in Claim2 wherein sal d differentj al

i ncl udes fir%t ’aPRX"’Sé%‘ESﬂﬁe"d 1‘!"@?"5‘!\?‘?@”&‘“&'\9}% cs[° ?F'F'FE%’ nean%gg?]
i nput termnal st'%‘F's‘;EE" sl Hren % élfT erbc git
Uupr e

he f{hI;St

it
(6) conprises f B 6 °b°ﬁ ﬁ?m["é rr§'§co 2 %] sal
secewg i ut s, NE spectively, of the differential anpl |f| er (7)
and Wher ei n gai fladRY b daikddMidim 8 ¥hdrdift stld diffdlenfilaphfiér Gitplt inBans dlides frsiand second
t erm nal s connegjyRftednihals Béhndotet GolfirsBahid sécBRdMplt terhingle bf tieddedbadiadiruit(s), whbrein the feed-
di fferential angck bitchif (6) chinprisés firstAndiRidna Guipid tebrhindisiadpléd to ElidHirshaBd ¢eband Inputellvec k
circuit (§) furidactvel,ont differental arhplifies (7). @ddyheteinaiais devisa confplidep filst@landsekond (9) out-
capaci t or's eachputtetrhinais coapéted tb ehediest 4nelisecond outpattermingls nihe diffigential @mplifierd?).

capacitor (10) between the first input termnal of the feedback cr rcurt (6)
and the firs# obopice as deimedinClaimidh qub%ﬁ'td"%’h@)@g%ﬁﬂ“%%{ or

"be- bet ween t he secofr'TEF(‘!oh e@é‘t“”?ﬁ“@&f*ﬁf’“ﬁ‘%"* sandathe
second ougput ter ?"B‘I?fthef 'ﬂp%eﬁ)m Jfo 5 ‘ﬁ iy
.conbi nati on wi tFF)f‘ d’g % '1 i 2‘:” acitors 10 1)
transistors an ﬂ‘é?" thtL ﬂ's;??:f;':h:':r; M ad‘p(e Gidd) 4
wherein-the cir B8NS a?re’s'ar"rcan e %‘at tPle e ct|ve time
constant [err] the |ntegrator device is: [err] where [err] is the

transi stoss ggin Afda«ﬁae% c@mel iYaiagvherem thi crdalt pagfeterodre drfaRgddiso thit tlarede@m'.ﬂmdne
transi stors. 40 céhstantAy) de iftegratér dedicsiised in Claim 2 further conprising; a
fifth MOS transistor (MLF) connected in paralc,el with the first MOS
transistor (M), a sixth MOS transistor (KPFpVEonnected in parallel with
the(second MOS wheragisshecrandidide );am faviorasd V‘)othn drainiveltggesiof the firstrand assengi@nsistrout

ternthal s“f the differential I|f|er to respectlve 45 gate '

el ectrodes offt h‘é’e‘f'?efaf fai 'Prgl' f" |e§| PM? rLAs{th(Ma)nd second

out put termnals coﬁh‘ rans‘ﬁ nnec gt aepf the
irst

differ- ential anplf® pel,,{g| &\ w}eép

oonnecti

device cirguit ga,hea éi . .
[err] where VO i's ﬁ%ﬁ&%mﬂ%@onﬁ bﬁtﬁrﬂteﬁﬂﬁlsﬁﬁﬁ@ﬁ#er—
out put term nal ﬁg; evr ce errT‘ |s e input signal voltage across the

pai r of signal |nput term nal s of the devr ce, [err] is the gain factor of
the first (Mg, audvice@aihed Mairh 6 ahséishe davica ticuif mranjeterscard dvangpd sothétact or  of
the fifthsMLF) and sixth (MF) transistoMs._ 5% 8. A device as clained in
Claim6 or 7 further conprising: first (10 “and second (11) feedback

capaci tors, and wheaVs istieoapatsigratvoltige, aciossthe firstpadsecand o'(tmysmmwwé@ndewhevﬁi? the ¢
out put terminal inrutsignel vatahd asroesithe peiir ofsignaldnput termingis eftiyadorige, *F‘?Q?P" ctoy of shefirst

the first input (Mh)@néeécour(lﬂ)ttfﬂ@im{m'%mf@mf oftheyfjfth{M{ E"rf"t“h(&‘ @é’é@ﬁ'?&”s
out put terfinal of the |ff nt aleﬁ lifier (7) and the second i nput

thereof. 9. %n Agdp or nmore turnable RC
el enents (22, 23) cdf 1°’S“E s “pad%ﬁ'ﬁtm(f I b0 b am

devi ces each as cl ai'he mﬁm gamtornw gate ectrode of at | east
the first transistor (I\/[L) of each devi ce Bs connected to a termnal (14)
that receives a dock signal, fifth (MK) and sixth (MK) matched MOS
transi stors each having a drain electrode and a gate



t B

el ectrode, seventh (M3K) and eighth (M4K) matched MOS transistors each

havi ng a gate el ectrode, 10 EP 0 odEARseFonnecting said fifth (MK) -
and seventh (M3K) transistors 'in series clircuit across term nals of a
source of supply voltage W|th the drain el ectrode f th

i ofataEisbe s SR el o

" transi st or f or mi N§ferdNa 'ﬂ!?H'éhe’Q"f%'H"\ﬂns?%"‘%
transi stor (I\/B ed‘ﬁ%’&'ﬁ@'aﬁ‘@# E@} and ghesegopd iput MeK) and ei ght h ( MAK)

transistors gn &r?u't Sg‘gﬁterﬁﬂ&%% &@tuﬁrﬁﬁlgkCe@aén’is , 28)temsriaig.ce of

suppl yvol tage wit é‘ﬂs..a O (5 bevRELa8 as bibifedih Siatin AWHEIih telgas ibétiodd dr aridEsN
a conmon 15 the hHﬂFaTné:Q& (W) o badt 4eQic€ss bdnRsted @f a thritfhalqi ) biatredeivad Wdisek Bignal, VAK) ,
swi t\chi ng nmeans (19r}fthqnm|ahdlgxtﬁ IN2KDRdtehe@ MOS tramibtars cath Haking & irbih leleéthdde #d atgath
sixth (M2K) tragédwedeprs to the outputs of the first (12) and second (13)
devi ces, a furt her ciebdne(msi)iand eightiM4K)ingatch¢ MOS inansistorg edch having agiate eleairde,i Nput s
connect ed,ot ot he dr aheanedoamictingdaidfifthf (Miijand sevanth (Y13 KQnsialats insseriets leircuk¥Gss terminals -
transi stors, redpeairieotdupply aitage Rith the drain electrode ofthefifth (M) trensistorfgrming ageremantiungs
sai d further difidnaxitkan éledtroderpbthe seventh fransiptor (M3K)he gate el ectrodes of the
seventh (MBK) and emhesing ¢pniaotingysald sih 2&%5\"99%6‘4!(8"9&5‘%?’&5‘ seriep eipyitacropgihe termi-
terminal of sai tplsfithe epurcppfsupp mﬁtasevﬁh@eﬂenel%mfgewmw)amﬁ%?@wWW

-adj ust the RC tlun@'wWﬂa'ﬁ?‘mS? "ftt'l?é"%t‘@!‘
? | HJ ﬁ (M K) and si wtﬁtl i@tﬂfﬂ te rodiso(g thﬂ\flﬁmﬂggf@%fsﬁit(lgémttransustors

conprising: fir g;tthe(ozl ég.gg; av?n fl ;dﬁse&qgm&.?ggo}l%dggté)hquﬁl fé@tﬁodes
flﬁtﬁé‘r

each as cl ai ned .“2 f

out put ter m nal 0 ' HF fifiek 241 &hate Qdctrbdes of the
r esﬁ_/c e di 4.6k nd-& t&rgaﬁdt inp GG Mal brsaid ohdor HORRSuna-
each™havi ng fir gi raliimefE @5 itﬁﬁ?égytc;éa u@tM&nme cbrfs& t A6 RE BleMEHY andibias currents of

out put term nal gefiff ksénatsmﬁmz@mmrscapamtors (30, 31, 32, 33)
connected between its respective first input and output term naI sand its

second i nput 1endtuablefiter toeprisingal s, respectively, neans connecting said
first device (26) afist(28)isdeond @S)tthlo!dZ%mpﬂ fourth)27) WVW%@JGQC'H@FW\E&H‘W‘MBN“W
signal input t ewinéheaihgfirstend secand lteyt iemiinalsgennpqtaditafirst anspeond euinuHpriP!S oft3 respec-
means coupl i ng tivediféasentighampliéion ce (28) in a feedback circuit bet een the :
first and second oufifst24) aml second (2Bkoprmpgpach Bﬂ”'“@ﬂ’é""‘f‘i’ feg?"ddfp ?Tﬁ'“ I8, Sirst and ‘{e
first andss econGUtP‘f’if?Ut“"ﬁ'%F’lﬁfFF&F'? sP‘F?éﬁ’ ‘é’@?"'m"ﬁéa&r% fl peiwe 'tf S%fgve I

=

{29) and the Seé"@\‘\td"‘b?'tp& '&"25 " |yb Lo e air of
out put termnals S\qé,e‘o’g' ‘ftﬁf"?"é (§$ ét rmmﬁlséﬁ"ﬁﬁ Sasea ewa %{3

and means coupl i he s |r:p§ & Sirct ngéeﬁ%qpst Q‘ﬁl's@co% output
filter output tern an ann'ﬁ%& Ll Rbtkort €r M nal s of -
theth: {szgﬁew cen? ans secsd dpl kﬂtfngczsﬁd)eb&%a%dsamf
en % @J‘ |I-'6? tér bt tedmivial '
MOS- Tr ansi st or, "Wobg :f' rngeﬁ@eu sd@h&(a) ilsea Ay dé.ﬂ.fw@ummm @6and

aufwebt ; einen ik bR Yeborll YitpublemtinaRiof théirstbelid(gggangsmi ttel n und el nem
erst\/n und el nem zwei ten El ngang, die mt den Drain-El ektroden des ersten

(M) bzw. “Yes zweiten (M2) Transistors verbunden sind; eine
Rf i ckkoppl ungrsi@iiadspriege (4) , di e di-e genannten Ausgangsmttel des genannten .
Differential - 50 verstirkers (3) mtm ndestens el.nem der Ei ngl nge des
Di fferential vier Sfoiricitengsdiq fBigendes eothditiet , dadurch ae- kennzel chnet, daB die
Vorri cht ung weit er hieinerf Q!#fngdIb@d einarzweiten (M3) N@sﬁf@f‘@'meiﬂdﬂé'"z%"tlﬂmme und
el nst el | bare Voreine Getecirkt Mttel, die d|e enannte er te
Stronguel | e und den® %ﬁ?ﬁ'@ﬂ“&‘i"@é@%%ﬁ%ﬁ"ﬂf"“ 3‘"° :
?s ffere d?

zu den Anschl f s igni °H9F" %
wobei die 55
=5 ﬁé et rke's ﬁann

mt der ersten

d (=] end senth 9
Stromguel I e und ee L gne gm eﬁ&e [ n Re| hen- schal t ung
zu den Anschl f1 ssen geq"d e ﬁaq.maga&pﬁmm ua,T naepzrsw.aasksemmlﬁemen-
wobei di e Drain- f“g SRIaSEH NG s ehnaltéh, twobkR die
zveiten St romqueg f-Elekt UM%Qndnﬁt&n er&en Tra aut I%rvelﬁtmdenﬁi@ld t he
first inpd® thereol \agl dela® g mﬁﬁqﬁdﬂéutﬁ aagemmmnén Q6rQ0Z) inReéfhgit

terminal of the ghdifify-a0bd Abchisgah uérwmrgﬁhssmmrbmeusmrpdauasamm Vadtie RIS DraifS-
An automati c t UngEeigrodeyded Genarintin z@éHen Transistrs(MR)hiiNtahiweitdnStrathpeliavedurddRis® 3)
conprising: 5 first (12) and second (13) devices each as clained
in Caim4 wherein the gate electrode of & least the first transistor (M)
of each device is connected to a termnal (14) that receives a clock
signal, fifth (M K) and sixth (M2K) matched MOS transi stors each having a
drain electrode and a gate '



el ectrode, seventh (M3K) and eighth (MAK) matched MOS transi
havi ng a gate el ectrode, 10 neans cor]lnectl ng sai *mmm}lﬂmﬂ‘mllllm
and seventh (M3K) transistors in seri eEPA IR 5B Yacr 0ss term

source of supply voltage with the drain el ectrode of the fifth (M

t ransi st or f or mi neplitier¢?) amxthe firsirinput thérenf and thesecand capacitor (Y1 betwpenthpseaqnd elr‘f?‘ﬁ terminal of
transistor (MK) thmﬁﬂmtnlmm(m@dsma#mﬂmwﬂ(elwf() and ei ghth (MK)

transistors in series (;I rtC}‘JI t across tfl]e te I’T;be ?{}% 3 %9*]‘;'"(3:'6 of
(|
supplyvol  age T g s o %FBW d.ﬂc'i ’S% .naegaté %)Jnf E%Wgﬂ

a common 155 ce is, e
S o means (B gﬂ@i%@ﬁe A ad ws‘?nffgx R

sixth (MK) transj sc}rfxg

devi ces, afurtherdi n,tmgk, aa&rgj; inﬂk) |(1gté|')ed %&Itagslétdrg §Jch md.g ag&ea@m&put s
connect ed tothe drai r\n SHSail tirth (MAK] dntl béVertlVNQk) t2dn6lstors intsBriek bifelSit across terminals
transistors, res p&Qstt}i‘&loVsupm bitsfa with the drain electrddB &ttt 518 (NMXT franBiStoormitg ta Bothmeénjunc-
said further di f f @nQItk birdlectrbdY df frle @BvehiR Ioansistr INBK),gat e el ectrodes of the
seventh (MBK) and ei Ohddas édvHdsling said 85dhIMEIK) andbeightt (419 tiahsistors/io bdriag)éircuityatols the termi-
term nal of said QarMssdiiRE 6 sipplyRoltahé withs dedircaaetndde of tE3xthPB2K) triwesisebigrming a common
adj ust the RC ti nndtionwithainfelectfodt biehd AightH teamsistor (MM, bi as currents of -the

fifth (MK) and si xt hswitiii§)meansiiig)icospingsthe @e eldarodes of the i) (1K) dnd eixth (M2K) transistors
conprising: firsttofRGuputsettbatirsi(22 pnd seind§!3) d¥icesand fourt h (27) devi ces

each as clainmed in C afurihepditiprentiaagplifien@1) hayirafirtansdspepnd 'FR“S%“‘HHEF‘*%‘EB‘GHG‘“ electrodes
out put terninals ef¢hefiftMic)ead sixth M2KptrTsistlaE JaEPeRive! Gf‘d erm nal s of

f ffeg es of the
res pec;vt i va@ di f f er enhpagp cOan?ﬂ‘lPSfﬁné?PtPUW?%dt "EEOE A éé%g iné onei !?rgmore tuna-

each having firstseph S

out put term nals, b'&ﬁﬁePF“F%tf ggg?ﬁﬂ ‘HEEF? WE%%Q em ?"d bias currents of
connect ed betvveen th'ghP@%@é’ts Bre9% Ut and out put term nals and its
second i nput agg_ ) Bugf"{eﬁmpnﬁygs respectively, neans connecting said

first devic# ( an fuéﬁtﬁ sfaécfnﬂZSP@ﬂr@(Eg) dnd fblirth (27)@8V6e8 94h BEEAME In Blad2 withGach de-
signal input ter n‘lu@ﬁ*asméﬁétra])d §86hd Butpt termifdls dohhdctRE todickt NdisedoRd dutpOEtbrinGl8 4f)its respec-
means coupl i ng t hgvediterdntal dapifiee (28) in a feedback circuirt between the

first and second out pwest (@4 and second @5)opdths eadh havieg firstaad secynd iyt tePid3ls, Sirstlardisecond
first and sgcond butpus terrhigdlsyamrirgt abdsered fcapanitoes (80, 843 33 mgnriekied batweaeq its|eegpective first
(29) and the secomgutapd cutt tedBalsiand tesecenddnpbizindexdput tepmithisprespecthelyf | it er

out put term nals (34) maand connseling said firsti deviesf (2¢)iand eaid fisito mpf?é)lmﬁaa@befxeynapam
and means coupl i ngigezhinpit feprinalé(Veheapdl 8 paif of Filter getputeaminalsdd) second pai r

filter output term namsa'\swhfm@?s@h@didw@t@%ﬁ‘df%%’&??h&“'cﬂ'&'f ‘tﬂe"fﬂslﬁm‘ﬂ!a’lsgma? output

a gate

the first dewice (%)‘a'sﬁé!leéi'ﬁfa @‘)r?é‘d hef'(fb?’?"l%‘f?f‘ i gﬁﬁ 4 oair of
enthllt einen ershﬁ%ﬁy‘?‘&éﬁg‘“ ﬂg(ésﬁé)i‘ﬁ j 3 %% egn said pai

j eder eine Dral n-

Differential verstar éef“e "3 : 5& he it :’ee (a 'dfgge;‘"m@pea}rg fe!ﬁ%ﬁﬁd mmmals (35) and
zwei t g Ei ngang, 8%°ﬁ'dﬂ‘5‘1 2'r6den ores efsten (M) bzw des

zwei t (M2¥° Tr ansi stors verbunden Si nd ei ne ROckkoppl ungsschal tung (4),

di e di e genannt Al gmttel des genannten Differential- 50 .
verstarkers (3)'4;& ng?d(}gst ens ei nem der Ei ngAnge des

Di fferential vergt 3ofkieftdng( @ folgiides sl dadurch as- kennzeichnet, dall die
Vorrichtung yeiterhinehed g& ) Ghidlelibh tweler (R2PMGS-Erahsistbr, siobe? jenminberain-EIektrode und
ei nst sl | bar e Vor steine mgteEidktodelabiweisfl ttel , die diei & ninnte erste

Stronguel | e und den gemmtfcmtewss@ﬁermaﬂsusgammm yndieinerRefstorynd ememmnavr@ngans
zu den Anschl fi sseiie ni dea Pravicietrodmdgs &rgtamiMinbrswidas ziveitet (43D ransistors verbunden sind;
paral | el schal t en, wobeine Bilckkdpplungsschaltun (). dieliegiranpiarAvsganaeyailiel den gepanates Piffgrential-
Transi stors sfM) rvesstitkers (3 mé mindestans einefudsr Finginge das Riflerentjalverstifjers(3) verbiprep daduech ge-
genannte zweits S&MEDEE@@BM%W“WHN?WE%@PF@# Tr ansi st or (I\/Q) I'n

Rei hen- schal tung zu G@He'ﬁﬁé‘eﬁfiﬂ?__%'@%e'ﬂﬁéﬁ"b% annun s uel b‘1;/\/|\1/)R "
par al | el schal ten, dﬁr—‘iﬂ‘ “te ellg 4 | 'F ( bee'l o
Transi stors (M) lfalt enann ers rESISI%ézé z{' u : St elle E!l rgrg.
935 Bl ||| PTIIIII te, ot et ot % %fReihen-
die mtden entspresg)ﬁ}& E"e |e a,glg,vm ﬁnm,am-
Transistors (M) &g es,wﬁa nausps zme zaateﬁsﬁomamsmm@ng@n
den Vorstronqguel | en an |e genannten ersten zwei ten

Transi storen gelieferten Vorstrone (11B), ure d| e TranS| storen so

vor zuspannen, daB sie in 5 I hrem Tri odenberel ch arbeiten, wobei die

Ei nstel | ung dergenannten Vorstronguel | en dazu dient, die Vor- strone und
somt die Drain-Spannungen der Transistoren so zu variieren, daS die
W r kw der st ande der



genannten Transi'storen linear variieren. 2. Vorrichtung nach Ans
wobei der genannte erste (M) und der §§Q€%§q zwel te (MR) rﬂ“ﬂ[ﬁﬁﬂl”ﬂ“ﬂ Mll
auf ei nander abgesti mte MOS-Transi st &7 und di e gena

zwel ten Strorrquellen dritte (M3) und vierte (M) aufeinander abgestimmta
MOS- Tr ansi st or en enP‘ﬁBﬁ' Sigrrieingsfatanschlisse dlemitgenantsgrephondes GaterHekireiepdag prstem (M1)
Anschl ug fOr el 484 ‘Qﬁé\"?‘%“@?’ﬁ??@l('}‘%éﬁ@f“dm annun B) verbunden si nd,
Vorrichtung nach AY;

n(M1) und
differentiel | enz'% Elm}#gé {bﬁgf'@k &dmgg*n Si é*’%llé% Hj e in
enthalten’® die ogen "’E en. e rstromguellen ient; die Vor-

Eu AF enann
Ruckkeppl ungskrca rﬁaﬁrﬁe ns&g.rji')a "dfg WO e| ! dpp ungs r'deefs?"‘f()d)e'

erste und zwei t éAusgangs- ans frsse ent hal t, d| e mt den genannten ersten

bzw. zweiten 2Ei Vodcheg nahAnsprdch &rwBéi Id&|gbﬁhnt¥@i§&t(ﬂ‘l)klﬁd Ger gehanntE el \ WY Trarisis@r

und wobei 4fi e geufeinarkier abgestimmth MOSJraasistéren £irdi)und diel ganatnténcergtéh) und zweiten Stromquellen

Ausgangsanschl r idetteg(Maninh vibrte, (Md)i agfeinanderchbgestimmte MOStlinisistoren énghidiit, deren Gate-Elektroden

Ausgangsanschl f igemeirsan) e eigerh Amschiufifireine Qnelleeinstelibarkrdforspgniiyng ) Yertnded eind. si nd.

4. Vorri chtuag nach Ans ruch 3 vvobel der R~ckko'J'ogl ungskrel s e(llg aul erdem
hd

f ol gendes bei gntung % g mlttel es dlfferentu Verstérkers erste
Rf ckkoppl mfhgskori &:‘ a% ﬂelﬁe ligsen des

en pp zwe eAusgangs-
Anschl i e~an des e e zwzv“ . "%Tn

Ei ngangsanschl u und ferentlelle%Veri y r: |
Ausgangsanschl ulgy d.z:.m %ﬁs&n .a a}éfém’ ofih ma{ e Evem.
zwi schen dam zvv@bggn 4=l ngangsanschl u es opprung rel ses

desi/n zw8 - tern Ausgangsanschl ul |, wobei die Rrckkoppl ungskondensatoreh
(10,711) in mmbtﬁamimmaaﬁilshspd&m.\ﬁbbkkder Ridkiaspglutieieeie (65 duBardénviolgendagibethaitet:

zwei ten (M) Transi stster{t)) enewéitai{HdpRizkkopplidgskondelsatoreg, jélet rdikeiner Bapazitddlir | cht ung
nach Anspruch 4, woMételzdinAnsgijiebenidenerptaniondensators (Hhzwisshapdem grstes EingangsansSilufides
wirksane BC- 30 RickkopplEagskrrisns46) uididess¢nprstetpusgangsaggchiubund viam Anschiieken des@fveitgvison-
ent spricht, wobdpnsgigis(fiamischen Hamvwsiten kingangwagschipdes Rikipplungsiaesses(f) und dessen zwei-
Dr ai n- Spannunge ferfiisoangaapschiul wepeidipRickkapoipngskendensaipren (@.7d) infambinatiog mit gem Wider-
Vor ri chtung nactaphess esen ("21)”'U’ldés%@@KM@FR’"F'%W’@é'ﬁﬁ'é?g’étﬁ'r‘f?&l"f"”’éq Bilgeq- f i nft en
MOS- Tr ansi st r '
paral | el ge:sc%l E\Z)gllr&:(c;ﬂ: 3 ntr; G%An%ichgwgﬂe%é g g%éﬁ%fsé?&s?ﬁ&é%ﬂva 8&8 die wu'#saaie RC- _
zwei t en MOS- Transi st or para l'e ges haI tat ist; Mttel zum
Ver bi nden des ersten und des zwei t en Ausgar® schl usses des

di fferentiel | en o¥MgprchtShoBEils 8brVerstinkurighthktd! 845 TRINBISEHS GdVR AR DRIl EraRnunbedlibd rfikiiing
des funften (M zgdite Mendikiors beedidindten ( M2F) Tran- sistors; einen ersten und
ei nen zwePt e Ausgangsanschl uB, die mt damerstan und mt dam zweiten Aus-
45 gangdanYomichiigaech Adérrich R.alietaudrderfolyfadestepthiker s ver bunden sind. 7.
Vorri chtung nach AnspenjéﬁteaMOﬁﬁtye#istQ! (MIFBdpranit demepeteaMQfetransisige(M \rsralilgepchalied)
f ol gendermal en dfsse- hen: VO

vd | | bel VO @&ingn %&%@aMQ’s‘iﬁ rﬂ\ﬁ&h Hﬂﬂgdmﬂ@ﬂpﬁms‘?m@@waﬁﬂﬁhe&@ﬁ&
zvvel\‘t"en Ausgang deti88chl ul 3 der Vorricht

e oL g A S

und pf die verst géggﬂfn Jnsm‘n&n&e Y sgﬁgh 645k 8 %ﬁ.,{d\@h@amg Rus-

f ol gendes belnhartet el nen ersten el nen Zwei t en (11) .

RCckkoppl ungsik ovdsictearigch Ansyludvie] dobbi diblsﬂ:aﬁﬂﬁgswﬂbr@&ﬁcmrn@ ffolgdndermaken ausse-

Kondensat ors (1®Ggn:zwi schen dem ersten Ausgangsanschl ul 10 des

differentiellen Verstirkers (7) und desseWp _ersien Eingang und zurn

Anschl i el I5%&n des zweiten Kon- densators (¥}) z¥k schen dem zweiten

Ausgangsanschl ugvobie ¥, diefAlisgamgasignelspaenuny ewischer deevepst¢n7ind ventlzvbiiercAusyangsanscisuR der

Ei ngang. ¢ 9. Vauichiwmtund\iddieEindingssignaisppertuagawisthen den beiderdingangsimschiissen der Vorrich-

absti mbar e RC- Bungnf diederstarkungzidy ersters G1] wrid glesizielienc(MR) Trdnsistorssing: Br(dip Vprstirkung des

zweite (12% Vorﬁﬁ'ﬁﬁ%@ﬁgbfﬂdfmnl(’dzﬁwﬁ?ﬁmm'h 4, wobel die Gate-El ektrode
e

von i ndest eng dem.GLal e AMbANRbILT. deVekerhi ARVRL Fklokng it einem
gendes beinha
Anschl uR (14)~ver g'u ﬁn‘egpe&gm’l 0) ﬁJ em%h I;\Menten (11) Riickkopplungskondensator, und

Mittel zum AnschlieBen des ersten Kondensators (10) zwischen dem ersten Ausgangsanschiuf

10



e e

Taktsignal enpffingt; 10 frinfte (M K) und secmum

auf ei-nander abgestimtb MOS- Tr ansi st cEFed';?B gisq eder eine Hm,
und ei ne Gate-El ektrode haben; SI ebte ) und achte (M4K) aufél nandEr * :
abgesti mm b MOS- t eder ei ne e- El ekt rod n;

zum Par al | el sch%?st'g %_‘ ﬁsgﬁﬁ@?"ﬂdﬁ % rgﬂﬁﬁ% % cwaler Kon
Transi st oren in en é‘hﬂ”@ﬁ%ﬂ MERgeSAE™ Ndsnges §7F£fund dessem
Versorgungsspannungsqu wobei die Dral n- El ekt r ode des. ffnften (MK
Transi storgs e, nexatogameslmmsﬂﬁmbﬁrmtwgwmﬁbsmmbaﬁlawenﬂnﬁI(zzr 25) Ba¥RBendes
si ebten Tran- sieath# s (M3K) bildet; Mttel zum Parallelschalten der

ge nakAt en sechsten es@kd) mddwaelntapmr(dhwmen]amwamknsmh Krwabeiidie GatiEekticdelvon J
mt den Anschl f sinelastehe denversteroTrgnsisig(bbiedecVogichtum nisjnemdsehiulifi4) verbunden ist, derein
Dr ai n- El ekt r ode Tektsign@i@mpféngt; sechsten (M2K) Transi stors ei nen genei nsanmen
Ver bi ndungspunkt i fiinfé (M8K) umf ssphstedazK) ekéeinandsnahgestimmiarMOSs Transistoren, diefadr efpe Dalint ;
Schal tmittel (1%ektredp und aineGatedlakiredethpkegien des funften (M K) und des
sechsten (MK) Tr ansPlit 413 ypd poripdMaid utglapndesiberstimmte MOSrTrangistyren; ig jegérreine Gate-
zweiten (13) Voﬁ‘"i'WPﬂ n'ver b| nd n; eI nen iteren differentiellen

Ver st ar ker (21) t@ Ky Hnd siehien (MpIQ, Trpnsisogen in Rei-
El ekt r oder® des F‘ﬁif'l

g |de ”‘?
sind; und Mttel® m"s erﬁe'genr%’meﬁfj gangs'"él'e p"ﬁ‘ "é{tneﬁle'ﬂ%q'%‘@'?etdgfﬁgte" i'a"‘

di fferenti el | en 087 5° ﬁfp’éraﬁe?slaausn %ﬁ&@&&a &%@h&ﬁma'ﬁa%ﬁﬂmx IYREL
und des achten G'n alt Jg%ﬁdeﬁ%ﬂ&cﬁlﬁéé@ JJ&B& die Drain-Elektrode des
Ei ngangsangschl uBe.gigien @RRARMEISHs SiRdhTema uﬁb ﬁh%eggs
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