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*.BI'AS Cl RCUI IRY. | ZI NG EARL' VOLTAGE CLAMP AND TRANSLI | ~T HRGH) ES
Backj round ;(511‘%%9%68:5nventi on 1. Field of the Invention The prEg?ernt i %@rﬂti on
pertains to the field of input conditioninj circuitry with dynam c bi asi ng.
More particularly, one enbodi nent of the present invention pertains to
utilizing dynamBRYNeddi@BKkAS KGARCAH TRYPUTIISIZING-EARQY €OLTACHECLAEMRt Si ; nal
to wthin a desired voltage 2 esCcri pt | ated Art Since
advances i n sem conduct or fafé&:bgigwlﬂgmgmﬁi sem conduct or
manuf act ur er Rt 8 GMhdBWesi¢h | Nproved sem conductor devices at a fast
pace, circuitr _°Wni ch all ows such new devices to be enployed in systens
utilizing ol deficdépf dodensstion devi ces may be quite advantageous. |f' such
circuitry is avai S Y - f r . le.t10 rade .
di fferent corrponelrll‘ﬁ gkg?erg @{@F 8%\%{{’ ﬁ%‘?‘@e@ﬂ?ﬁ%‘%@@%@%ﬁ? gggflg’?rgrﬁv ith
redesi gn. Ondyexsiopbiesing nMoroprodassty, 6eckitodgyentWiete BraEMPIDRassor s
desi fined using new fabrication_processes nay be avail abl e before other
conponent s sBETAIBSIOAH] 3G &y ngmec #&Hmﬁgcf?‘ﬂpé‘di IBRULSYFAY Ky refrescdisdBRuL st
mej or i npedi PRihihQ d3irkk vlQVE ¢&ef abricated on ol der sem conduct or
fabrication processes with dévices fabricated on newer processes is that
t he operatin~ voltage for devices fabricated using newer processes is
typically | 0YeR, %@Eﬁoé QFRBB’[@H%& ng vol tages for devices fabricated on ol der
processes. The g Crerchce i h operating voltages is due, in part) to the
fact that individBacetaieasesimianigoedwnml fabric:aid walintguet RhatkBagsfrcondacigr ,
gate oxi des) are thinner. Typically, an electrical oxide (EQOS) vgllé\tage is
ised to specRUACHETE dnaieigh B K cEPraKeE RmicendiietetRuiceS il d dARmEtec.
transi stors. ciflgy vﬂﬁ!\?rlel&f/@%@%%w?&‘ﬁﬁc@'tBYbé"@M%chyQH"‘?ﬁ s?.s%n_\(éﬂthﬁﬁ%sofdgﬁ”

their predecessors. Wile the smaller devices and thinnef oxides are
general | y desgmiggnductirndeaiospandly ibs quiisi edvanjageney edb sdchancpioryers available,

di ssipation [s.,tYRI C sed, +t.h (N RY t ol er at i.gh- vol.t ages,
as neasured 5 thgh @L%%?‘t%a%‘é? ig‘gsi agliesgod\a}g’ﬁf‘éc%eglﬁgfeﬁrcga}.?gga&sTﬁhrug)insﬁgn
order to usewithwitcesjuirdly hcedaple@n speems enfesigndu@ner egangde sise micnopRsdseis

i ncluding i ~e-josm- I ~~~~~~.~_§ 0 2 AéJG.ozogz CVO 993! 3086 PCTI U8991020gf. ~
ol der devi ce¥CniqloRy WhFEC ARYERILFS O TG HBIEE S e B h &7 IEAYS T BEOEF M HeDe

vol t age | eveh¢aiRbleWbifohe biter dodfondeidi RS TCRAIRES Sk OMahFacilidS oRr 9in@at | on
may be acconplished by conditionin? input sijnals (e.j.) lowering their
volta;c | eveP¥reSSEn order to nmmintain systemconpatibility, prior art input
signal conditi oni B NASPSEBeAANG; RO'AiHANROAEE! ARG SERAT Bidel YschtiQRubAS: New
devi ce. When onboard signal "conditioning is used, a core portion of a

devi ce may ofabriasteoraprogessoviwitbldesges fabdicatcgam phvearyproaesies on tmythp epérotimg t he
| nput._condi t L gplndre PELAARSE HELLES I REwEOT ool age, andy ot viold 1hge
juppl i es. TheOHrefBns) 1558 FEPUEECE S SEYShPESECREE eff yYRICPHY nloPSE 0t &
.dperating vobpageng anfigges Sfort deasicesi tabricatpd odl edddM procdsEss. afTiey dslif@brdes ihave
been conditioned.in the per@gher%. Such ?nb&ard canditionin; nmay all ow& he
newer devi ce®PBAHS BIIAGET It dUSnisabarbite e taRt Blah Sidigdal cansisers fesmaligaan
little or noggile Qﬁléﬂ%sds%eﬁ.e,%_ler &dat a?éJhﬁ&r\e_tr.ut’l_eyp‘iJ&ﬂy.“ﬁ\"‘ﬁ&ct?i‘éﬂpé’ﬂ_@@*(}iégf
the ol der. One prior art t&chnique of conditioni’n? input sijnals involves
the use of avekugessiused ¢ vpagely eivobage farna Povrcsh ethichn ivexdgedehaohy demagan

parallel to the.resistors. Wth a resistive,divider, a-~safe’. Vvoita?ze |.evel
(e, Sone Wt GHGiSes TGS neeh uBedreS Bt Bhantl 65 o 2eaSP e i udif
produced; hopededessdrfie resistors and capacitors typically consune |ane
-amounts of silicop area and introduce undesirable del ay cgapa teristics
Furthernore, the édiedhpimaliesdevices sidhinnehgwdry aweces?is desimbls singeyspeed
undesirabl e jdylie = 8. ' ifabyd :

‘'sem conduct o?bq;yatlga{:“ sgégaze??g?{a?ﬁwgﬁé’?ég‘%!Sq’erﬁ‘ﬁ‘s"ﬂ?’ ?uﬁ&%ﬁ)&f&%@;@? Wdtgégleﬁacl)%
provi de an atiEfvatiegos, dsastasared yourp£EIS voltagei tsdysadiingdyecasiy reicddl.y Thuow de
signals to a (g{ev'éce core o rati[efr%p at_a tow v]%lta‘e V\_II"I&I’_] a Qisghesr;.v?loﬁf.a‘ge
signal is rel&L &SR AR DAt 8 SSBUERIKRUBPAE EFYEUN YT &5'6d%. A
systemutilizing the dynamc bias circuit includes a first bus agent and a
second bus agent. The first bus agent ;enerates a first signal having a
first voltage sw nlﬁ. The second bus agent has a core which operates at a

core oﬂmmmmmmmw age, the core operating voltage having an anplitu ess
t han t he age swing. The second bus agent has an in W \\\\\\
whi ch receixu@®2+t he first signal fromthe first bus agent. Th%\“\\“ I ce
of the second bus agent is biased by the dynam c feedback bias ci«ewit to
provide a core signal with a voltage swi ng approxi mately equal to or |ess

than the core operating voltage.
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0:2 AUG 2002 WD 99/43086 Brief Description of the Figures

. 'PCTI US99/ 02044 The present invention is illustrated by catty of

not |imtatY®A%#¥8¢ he figures of the acconpanying drawi ngs.

illustrates one enbodi nent of a system of the present invention.
illustrates one embodi ment of the input conditioning circuit (0~ shown in
Figure 1. Figué€dedides! Msﬁ w&%c@ﬁg;)hl%rpr%@pﬂu; m%wtdeqfcc§ nsm' lnp%nwn@k&eﬁl gni ng
circuit 10~ of Figure 1 igure 4A°111'USLralCS O 1Cwly t bids volta:e
may be devel whigh thy odes eRMiRERi sts:nbuasasslgnalewThxam@btcdn@nrresmlbtmqgompjisba@é)y

across an 'no%ndcﬁmﬂncﬁx\?ﬁ%?nﬂ& Pmt%‘vep*fns?mfogc'gnmhﬁf 29t he present invention

when an i npu

tine
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i’—?ﬁﬁ? é/onaol e and

Figure 2

xpect ed vol t age

(Vmin) to a maxi nhm:ﬁxpmhadtmotﬁa@ecér\mm@xluyspn&@plrl @eut srgrgEehddtiohing has

illustrates the output voI

Vo 1 enerat ed by one errbodl nment of the

present i nvebfn SIPIRHRAN £ Pﬂgutn mpt%‘é @ yhg §°“é|6‘5|“ic"ed Wigyetoard signal
i1lustrates addiidnpiaks Q?etdahlc%xcpéor\{%lnt@fQE deREL TS p{}cgpemytﬁ%@%lan%h& a

current preventlon d%VICGS of on

enbodi nent of

I nput conditidning

circuit of t;btelp[b:e's@nttldmwnmt penfornFitheiriepus ccbridusannra;r_ ezriaps abtflermgathicv eorc

enbodi nent of ,an_in cond

Clr sent nve

Det ai | ed Des%c?lilpfl'ﬂ] her Vlogtgfle%t[‘]&‘?nrﬂ\?éntfg% Cﬁ? 9'i”éier§8cay‘?1a?ﬁ=5“blaggroél‘?‘%%yt ry

utilizing eakhyinvak tcageeo;fdram 2t raRl ko eREc sa@hptbBid@swith EOSheh @ldnaw ng
descri ption, nunerous specific details such as transistor t ypes,

| evel s) | ogi '&avﬁat?cteﬂt‘i%’ﬁ‘i‘fﬂ“fd dRdN§ meEpPeyi odtdhenteey! ‘éﬁ”é'“s%’ﬁnq BYY Hillow H}Cder
provi de anJir&idvhr Qugh Hﬂdﬁr%rﬁm%@ wRth (]tillt]'“e' @fﬁ&‘é%e uﬂ}{gnﬁdlqntlc ot o 1]

to

08

be

structures and Cate

appreci ated, however, by one skilled in the art
pract i ce¢MnghmqsmuhtO§péﬁltﬁucahedewcﬂ®mﬁoncrutfh:etﬂm phist ances
not been

o bhec Pl BT arClEboihe SicbRuRBN Rgnabuos S B el T Bt o'
i ncl uded desgiiidet icomait i ténjbectiahbl enhOcapﬁakcﬁgmntpamel m@Q@@seewodsogmm a
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bus agent having core operating vol'tage to interfacé wth

signal s ‘of higher

vol t ages suclblplcdilx ¢ansumesinear1 amguner of ldicousarererind imiedusier enficsirapleofdetaye
Aresent | Vel AN AAYENAGRONSLY. Bl AU FDENSRCLR IAANSLAATs DaRe Y

dynam c feed ac

ras circul I'as an 1 nput a nmanne

avoi ds exceedghidegirifie iEQBw pdbdai sysofmg h&wermpuv‘ucdembﬁeatadions:mueﬂhicyndadn@r use

of

relatively large and rel atively_slow resistive and capacita ans of
S0 ust g PRSP NSy Sy T ey b Eresdid: PTG SR T g

of early vol jRO&EpRIBIrb@wl SAE EAtesipidly PRIEILTBAN WRNdevidel QW sl@saimerap d
response to avoid exceeding the ECS voI t age of devi ces) receiving t he i nput
si gnal . low voltage when a higher voltage signal is received.

)

Summary

A dynamic feedback bias circuit is disclosed. A system utilizing the dynamic

bias circuit includes a first bus agent and a second bus agent. The first bus agent

generates a first signal having a first voltage swing. The second bus agent

which operates at a core opcrating voltage, the core operating vollage

has a core

having an

amplitude less than the first voltage swing. The sccond bus agent has an input device

which receives the first signal from the first bus agent. The input device of the second

bus agent is biased by the dynamic feedback bias circuit to provide a core signal with a

voltage swing approximately cqual to or less than the core operating voltage.

-"-



Furthernore, the circuitry of the present invention may he fabri cat@d Ayﬁiz%
"native" devices for a particular process. A "native" device is a device
whi ch generwbl9y43086 substantially the sane characteristics (RXEULIE0HF4
vari abl e sizing parameters) as other devices on the sane die. For exanple,
all native devices on a die my have substantially the sane gate oxide

t hi ckness or EGCS tol erance because they are all fabricated using the sane
processi ng steps. Sone sem conduct or manufacturing processes may include
speci al i zed Bevi Dessriptibs bf haegurépr exanpl e) thicker gate oxides or other
differing characteristics because special processing is used in their
fabrication. Wil EhsDEReH AMCAHPR (el lugiAtedly Wiy ohepepiRedidrmgh lignitation in
characteri stghgshomyq preinel| é&gﬁbmﬂ‘wﬁm% i nput conditioning, the additional
processing conpl “exity mmy be'a i Sadvant age. Thus, the present invention
provi des the addi Figumell lﬁmmm@geeumobenmgoﬁamtﬁneobmcpeasémnmangom nput
conditioning using only .-~ native devices ich do not reqw re. speci al
processi ng steps F{&?&Fﬁy Justigips OéﬁﬁB@Pﬂ%?ﬁ“éwgfhcﬂ'Hé" FPIEHEQNNG R ! |%Bn reduce
static pomerstﬁ,q;ﬁsiH@%bm in conmparison to an input conditioning circuits
utilizing resistive dividers as done in the prior art. Reduced power
consunption may bEigvae Biildudtmres pnaitivaerhbobiowst éfnhd opuponeitioapyglcircat i @hs
where semn co ctor_ devices enploying new, |ow voltage processes are often
enpl oyed. Fi %ﬁ[lr*'“ie 11 ustrates one embodi ment of a system util izing the
present inventi ongjdue Ul iBuSYdl SR x@uy%@%?ﬁ%fnrkq{%’ ds@@crve%éa B i a bus
~r~;ent 14U and a hus bride 150 over host bus her "devi ces such as
3em)ry and pémaphebas ciewl meﬂstharrfemttymmitlagympgsennpmncsg@hcc@rcbnystoemc I n

h

is system, uch as t bus ..t ) .2 au= 20 99/ 4308G
pCr usho) 020 R bt BHSN R B Rife o0 or yufief LB BAGLRR: he host
bus havi ng amituagexpRaied oRfRN(WMohiARiced yhaimah ckecRdSyRGIVIY & € (system
Vcc). The proc ? or 100, on the other hand) | eas a processor core 120 which
operates at FPR6%er voltage (core Vcc) than the systemvolta;e. The core
Vce (Vece) is SUpPigu‘%@’4?3%54?%1&%@0&1%91 WhaBe P@c\.{‘ﬁrnehér&‘é‘d i'a?%nc ch'?lbécﬁmém
enbodi nents, the processor 100 nmay generaté& the core Vcc ' fromthe system
Vee utilizi ngflbﬁptﬁstlpi mvmgnmn apdnpult ivaBagee(Véd), is hpplisder ,  t he syst em or
peri phery vol t agey r-a o] .or der
for the pr ocessorr[% 5?“?“3‘5 ?1“8“'%1 C;?Hg%& hﬁq %6&%63& ?ﬂ%ccg ap Sm lCs
recei ved on sirgiapreveieon davidas aSoﬁd gﬁsd)dnmemeoflﬂa?mpﬁ&oﬂ&ﬁn%motd‘rt:mughhan
input conditioning circuit 10~ prior to reaching the core 12U. The input
signal from E‘i‘@‘rﬁ‘élm"lcinh%“ 112 is received by an input device 110 such as an
anplifier. The i np%rg%vllﬁﬁragcs]nq dll%rr@tx@@@ﬁilbg&nﬁ:ngéffnﬁnh uttﬂoﬂgll%h 6 Wirkuil 15
such that an output” voltage of the input conditioning circuit ICE passed to
the core 1200fhe areseMriatentione 114 has a voltage swing which is
approximately equal to or less than the anplitude of the core Vcc. The
)out put of the input conditioning circuit 10~ is approximtely equal to or
| ess than th@emﬂ&@D‘dwlp'umnor der to avoid applying a volta;e in excess of
the el ectrical Jﬂ,g éeos vol t age of a%tranmstor the cor \gﬁ
Accordin?ly, a volb&ag SG\H‘h'BHe'}‘@"a{tSBY‘H%‘i RGN Eg RATcUY b SR
core vol tageclhﬁlpv‘éﬁcmrﬂnstlm@arr REBHqHs. ‘Iﬁ’lthé‘%ﬁoxtnlﬂatd&&'fbu%ﬁ RLAERDS 8Pediic t he
core circuitry. It may be | ess than the typical "core vol tage sw m as
transi st ors @steilsofuem aguiangistef ftms’-bl veltage &welscingig Ppwllpemﬁomsé inograrput
vol tages in e w.th .an anplitude ,l ssthn eir
Vol tage. addPid @Ry Gl B PRR GlptRRas SaTe s MREme gt esisbin R A
utilized to invemésaselt wallbagpp :summgshcb»f/e\tehetw afesskiled 1hﬂw ixthaCOxE:&m&ht:Oﬂl try.
"~ On the other hand, vo|tag eS|n ut to core be equal to or sl htIy

greater than™a¥P8 Rmttca@éwwp%wh ‘B%EEG’FH&‘t%Oé‘FbE‘t‘PP%“é} CRBHY &Y

Jimt of cor%&bm%t’aycncﬁhmhh@{ Ith’ bEJrﬁ‘E‘ﬁdxﬁmin geanah qadd ﬁ@t%sosa&ranaeal
‘line 114 may teﬁporarl y exceed the core voltaje without maintaining a high
enough vol t ageesitgm. éFhoscnof erdonagin sHbk mtlh@mrt ovithalhe enghidash dgscrptiangi we! bECS)

damage. Thus), .t he. i nput d tioni e 120 from
el ectri cal 02’< lﬁléo'("ﬁg?‘ '&‘ &%CWIYpC vccdfcr‘ilb“ Wél% n‘”ngtﬁ%x[’ﬁ mc"fgu? vol t age
which is, when viewed as a whol e) approxi rrately equal to or Icss than the
core voltage. Further _; 0 z Au~ zooz "YAD 99/ 43086 PCT/ US99/ 02044

details of the input conditioning circuit 10~ in one embodi ment of the
pr esent



invention art illustrated in Fi gure 2. In the enbodi nent of Fi gure 2{]2@0520[]2

‘input signal is received on an input line 202 fromthe sijnal line
which is cHh¥438% to the host bus 130 in Figure ! . An arrpIPinT(leﬁ"w’fRS’*14
having a gain of less than or equal to | is enployed as the input device

whi ch receives the input signal. The anplifier is also coupled to receive a
bias voltage fro Iy Ghd t put
voltage (Vo 1) ?nﬁﬁgﬁgﬁaﬂl eﬁ]%gu?% Tﬁe&@ﬂﬁaﬁﬂué&rﬂ%&b&‘l&?% ucegﬁélt’%I
reflects theontapust Iuc@ht&pt@D@meptthft tisquitnhellowpatouy ab¢rageviraycdre oatrtnenglat ed
or clanped at, certain eyel ntain a voltage Oy~11 LO
avu @ el ect’P'888 loo%fedé%fvatgdﬁém tslUFtteI‘ VOﬁ[%me“oﬂtcgu’t“ BRY B8 'ét“?/\llf éf‘ Lfl’<’5ldj ust
circuit 310abéntCOURE edctl rcEfCtﬁb \{ﬁ—‘estehtetrﬁéﬁtmht ayed g;@euay YRWsaihd e grenerate
a second out put vol tag signal line 21 The out put and bi as

| evel adj ustragsipiggpase ﬁd“ﬁ’@ﬁéﬁt%}ms}\ Ridy tisaud tadinstangnpl deyiqeddwcmannenhabut put
vol t age at | £ 9 Vv ref e t he
i nput si gna\({?orrltgtis %Ee%ergﬁ ?’gggggf ooﬁaﬁcse |[h9tf\ﬁ5m d’én\éﬁ]eqéfc?tsg m] Il(k)co%tgé o
addition t md;lhchbpt@mrt nrad reumeelgfsldfoa:smnvd: hed cagye e:mnke 1114:'1rl$5ﬁfl‘iﬂjl.8dn° trhmt

out put and bi as Iev circujt .oduces an d signal, on a
signal line 9? e lfh HE?JLP§§‘§§C!§| ‘Q’ﬂ'éth P AT hC HF \’/ geo F“(%é? ARRIBEN t he
out put vol t?é&ﬂnﬁfihe§'u9§'&he lemBBdidRAsbprbvides §trhpid lreeﬁdr@@tlbvﬁoﬂ.f ekde@dinBAHE
sijnal received on SI nal |ine 202." The output bias and | evel adjust
circuit 310ECS wtagaet deden(s) heei und B AR SENMker e subsequent stages in the
dynam c feedback t o
a1 1 e 20m. 1 1 TR B Faragy o B melen e AL FREY B deoidadd fhing, |
20 recei veSnithe” adfvirss efdr @i gnatulﬂrr pmd:he dut‘putivandebBcads Irevlehcadyluslt
circuit 210 and ccordl ects o nore of .n voItage

suppl i es (VP%‘Pcrf1 X/r RSy §U r‘t%b’“%lbi slk‘ |‘°t"|1”k?| ag?rﬁftcf‘h[écsblrz%(%‘:?‘l‘q‘he wagiableg; SRS ¢ he

adj ust ed si phdlmcdts)Sds@iir dbvib& chlifte E8he 8 Fot BRarhpRUAIl RABRAdavidel®nluafi€r ence
sel ect CIFCUIt 220 biases the bias line 23i in response to the input

si gnal . Thi S ayhsissbfesabadhe sMmessawepdarhiohrsss ke EQfpiicranerobacasifi ey
circuit 10~,t.0 o I S h,e vol i ed
to the anpl |¢| e@IZ{j@l@af%ée) ésgr%:rlg%cgﬁs?‘gl (c:)tc')éb(s:{nr’cwt BZOSIOnc u gdsl&g]dsﬂglﬁge anp
22~ coupl edntamufzeaeingeprbtﬂesqdpnbstrewdsls@nahhz;dddcan@sl\elmxtbrhadcr fowiexamplepl ed

to select the output of es. The sense

j ener at es anl‘%}feérgﬁcé’xsdgf ect° 9‘&. gnafmtir cgardcg%ﬁlssi&gv%meﬁe“pcctj’ﬁatm‘fesﬁgs)'s 227.
The ref er engsedséh etfh'étrsf:@ﬂeduoal | omkilé hacls aloraianive236vited mMOhA9E¢ 4ROBEDIO Z
Au~ Zooz PCTN899/ 02044 sel ect .the appropri ate vol tage reference source. As
i 11 ustrat edShEFAERTIPICSt ﬁeaRig'lct"a‘dlé Sugh @5 druk cendicigning. Hicold HEAN Aredestingice
vol taac at %h%f&tlgnﬁ%va hafRadMdhRYs.. TR, e%@@t&entalﬁ\ﬂehﬁenr&%eird‘éﬂqgc

vol tage (Vrcf produces a first referencé voltage on a first
)r ef erence védctlagedlo:utvamwn& beigg iwnpadid 9§ parfmralsmf'woptttage\dntectrenem@eacqrﬁx:uu t
(Vrefn) 245 r ltage reference output
247. Thus, Ee |%&u esghhhc cfllgogl?% "\é% %:cﬁ:?'ﬁ)r %‘-ll @tﬁlre 2 illustrates the use
of a dynam c feedhxaﬂly. Boms mtsmimmtnts mfs&aleeprtesmememtmr ecdlfceasllaﬂmr}ﬁ)kMety of
vol t abe supEIies to bias an lnﬁut devj ce such nB er 20~,

previ ousl y ROREHPOfcH SORPRET t Ol B’B”h§8ﬂd‘f‘8“@enﬂir?‘f Sn ”i“Hﬁ’lﬁ‘t:» sqSGHa‘Fs in
order to ave|yddedas Hons WPaROMENRarC Re&ucreaxpow%@l%mmaldmn ngt&hp&t.thwltry
may be useful in other applications. For exanple) in an enbodi rent where
t he ref er enaévansdgeous ¢h lewiRovwZP Ippktasions vwee éﬁmmcomda@omewgwmnl%enbu as
vol t age on i o jitizecd version of the input
sijnal . h?‘gcgos“g %llaP Qh;gswvmth’lﬂrggél lygtltlo Figure G such a circuit my
be useful in a higjgurspeeitluanadsognt Oerﬁbcg]lmait obny esysem tAdchntg ahel prgdent he
dynam c feedback bias circuit may be used to bias an pe of an&{lfler
whi ch may bEVSOHER LY SYSHM therosesPs 9% nierpcts iy ws $aeny (4f O B v
enbodi ment  gf;qb0ese Bpétta lﬁQrﬂistl"‘QnD'fher@!HnGM' duchQ® rﬁ/zht&p ah@ peagterﬁme@ttey
useful in avording E subsequent circuitry. In this enbodi nent one of
two vol tageareefy@ncaﬂgenr&mutr mesich 9 syslegvt &ulthy systems bheogonts . 2808Nhtas b dust he
anplifier 205 in a manner avoiding ECS of that circuit. The anplifier 20~
is formed by a n-channel transistor 42~ cgpnnected in a common ~atc

anplifier arrangenent. The transistor source is coupled to the signal line
207, the gate to the bias Iine ?3G and the drain to the signal |ine 20?
which is coupled to receive the input signal. In this enbodinent, the |evel

adjust circuit ? 10 is forned by a pair of n channel transistors 450 and
455 whi ch have their gate and drain term nals connected together. In this
arrangenent, the dynam c range of the second out put voltage (Vo2) is |ess
than that of Vo 1 The second out put voItage i~ al SO passed to the sense

o o P — o o ~A A —— S o o ~ - I . S 1



0 2 AUG 2002 PCTI US99/ 02094 of an inverter effectively formed by a (72 AUG 2002
p-channel transistor 43~ and an n-channel transistor 440. The transistors
43i and 440Mex3pe3086ei r gat es coupl ed to receive the adjust edPGSTHAYY0261
signal line 21=1; however, the transistors 430 rind 44~ limt the operating
range of this inverter structure to approximtely two di ode drops | ess than
the anplitude elaki nen Y forl hj ] et t sense
anp 2?~ pr ov?‘(’ﬂg’it gbg?‘ﬁ“(g)@ tsr:bgfzre?r%é{n(l:go §§+Jé%? %ls‘inélfr%a#n !(??1 t}%gfgg%i }bdr‘{érfg Fi%@a?§7 to
t he sel ector seitgapdroddfelyrbguad & £e¥stdm eohtapdi(bys230Veel ect ab~y coupl es

ei ther or both of hi 8h vol tgge reference circuit 405 and_a | ow vol t age
reference circuit ﬁf(?r Fst4d 9 i%%thcy%!@r’i"ﬁuq' 12f A PHRSCTSEF e d@ WhetheRRerdfynal
is at a high gl Qojdual J&ME& (cére LV EHYSthad Qe sftlin CRIMAGL! Qe ADrd RASOY QRS G
between | ow voltage reference circuit 410 and the bias lint ?3~ Is ehabl ed,
t.hus bi; rsi nguppliedoioade cpigel 24t on Agpowst tiaf d23f In sem gwbodimeatse theepiocessoe
circuit 410. a ) I v the i 2.8ipnal ,on _sj | line
203 causes a lﬁqu\ﬁ%% acsrlc\%yf ;{%; ééggvcg?rgﬁﬁﬁ% %%\[etntl) \{Lﬁleﬁltl)’?'gl% qni'cr?tlp Egé&[} i né‘:ge t he
out put vol t ageusfaiddpdovevery dlet ggent ef pergphesy eoltageinhay4dsupplied ph axsepataed y
the m ni num expeqs,ed éol tage of the input signal plus the ECS voltage for
the circuit, POWS1B? é_Y-ng ensures that the ECS linit is not exceeded for
the transistor 421|n o?uﬁl #oanwprdctssgoheroorw%l_eé\w%h l%‘_o?ﬂcg@ﬁ% abéfle gfgaid s at
a hi;h signal level) the reference select signal on signal [iRe 2377%0's
driven to a Iresgivesl oa?signal liees Fhdhs agragnadsling ti Ansé srasyed4hroughhiap hinpgt
connected as a ss. ,ate en_the hi.gh voltage.r erenceacjr ui t.405 and
(o bi s Gl N S T e K
circuit 40~ ilmeajpQriexedaniogl tyy hénpuaemden!edpedt edai mpplifiatol THRg@pu: dédss t he
ECS voltage for .the circuit, this. biasin nsyres that a high input.voltage
will also not! 18dmbmsed &ié % Yé‘ﬁE}’%E’B‘E le?“’.‘q'fglﬁ%‘f ﬁvt %‘b?‘é&?‘a‘fﬂ'@‘%&gmq HE bne
of the two vebha&geningf GFRNCRHSCHAEH 15 1HcOcddd aS0 tAe: kiBRMLIieVICRAs hnNakst or
425) the dynam c feedback bias circuit avoids EOS damage to the input

devi ce. Fi gusesngiwhighds apprpximpsely gaeal ther lsprahan ihenmplitudnef detrodt Medt of t he
i nput condi tioni ngpCi it = ' 4a; , | l.gd

ranQ nj froma m gllnhﬁuér;rt]ﬁg%poeféﬁ & é@gﬁ{lcﬂ%ﬁp aglerc'?{/\r{n@gn{ha:f%groé(%ﬁ%%ﬁnﬁq\gagg%rgét ed

i nput vol t ~t 4ess(tvararhe dose ¥pplin edlet co avoid npplyingfa anegeimbodesyaoftthoklechéal nput

conditioning circyit. 10~ on signal line 202. Figure 4a illustrates th

resul ting bi é’é“#o@té%je"%ﬂgﬁ ﬂéa‘%f Hany'§iefe'n 3 Qc?rf‘a}%g EFCuingly 23 ‘atgﬁé"h’g"

drai n-t 0- gat g5 YghrbRBEAl ehhg 1bloa sk Si@thé 2orc (VoRbad BAviNMIIAR Thnge BF volidde? AUG
2002 WO 991 43086 PCT/ US99/020~4 Initially, the bias voltage begins at the
vol t age out pubat| @gpebe grocesed | Ryntheofaragirckigher Bn@ay OF rlewsi ham 1l txpmiesl | gore
because the i be SIGI Ry ¢ f ar ignal
on signal i r@ﬂg?%%%ébsitﬁgbgl r’0 égnﬁs)riwso[ﬂgﬁ%IZ[(@)?“EAESIwﬁégflﬁﬁhﬁnﬁgﬁcﬁggq%ﬁﬁgses,
t he sense anpottagest umld yamgegiwith tao dmph@de hiesy elicer doe figkl apetatigggmaltagsn

“signal line 227.t0 | ow vol t age val. .hereby.di sabl i~i ~.the transistor
58" and begi AoRS e IS ERET Y HitiErepbHHERNnG SRR be iR bl FRRRE U
shown i n Fi guioftad@ siiiis dAtheynarehes [bhdof camsdigunry. 400 the biier hagd nsoltageshut

off and the transistor 41 ~ first b?qi ns to conduct. A second, breakpoi nt
| abel ed 495 iiRRHICKt HE EOTBOTAY BRMEFWR! (A Prt HigEY sTrErcIAYgN | Ore YRBRSH Withaut
transistor 42Qc¢idd $gklc@bicaPBeldt il of @bl ARuikG! SIBNGR), TahGitthlsidiapses
the bias line ESLEIIVﬁth !tslcolut put b%%ﬁ]gae O( Vrlch ~l)“.r?Thi S tf/ype: of tb?il%lsi n;
is referred taptifastst pansgnalebme bddammg tempokirile agxcesss o seref voltagser ewikpoit nt
490 to 495 is_i.n er.r upt d, on both sides by fixed voltage referen rguits
whi ch change PHAAUEbGBEn horah ioReds Tor ¥ firich EfonER iERion; & GhEE elesirdt

bi asi ng schergsdeMBOS) daglaget ably couple nultiple voltage references to
create a bias voltage would qualify as being translinear bj} asi ng g reuits.
As a result of thelBisagheapri 6OndiHORIAG CirFdih&p% SBIcidghE cope, a2 S Geeckipi!l i ed
to the transigt o G - Vi aeDabhidg ik CGihen The
bi asi ng ci rcuq%(:lé% %@gbggﬁﬁﬁ{?yd@p% E‘ﬂg“efggc?? @hgl?ﬁ?hg&%qﬁgut lV(ﬁ;llt agemr1 ange
i s nore than viewed as hewk@s, pprozigetel Fiegualetoddy ickd Unsh i esret Yodtagat gerihgl one
enbodi nent of the input conditionin?

-5-



circui-t 105 generated in response to an i nput vol tage which transiti @sAUG 7002
. fromVmn to Vmax and back again. As illustrated, the output VOH@%{E é?{o

) is scal ed W9 %¥#38BHing Vinput at a clanp |evel ear| y in the ¥rHHPOFY
between Vm n and Vmax. This early clanp technique not only allows ECS
problems to be aveided in circuitry receiving the output voltage) but also
provide the ogiipu oV Qhd aﬂﬁntcroaaﬁiomnanmv&w 103P|AloYe  drbodtmBRPbE th@$Present
indicated in Figure 4b the tine O i'ndicates the difference in tine between
when the out puwemmnt@vgélua@mecéveféwutes. maxi rrum vol t age and when t he |nput

vol t age achi eves i m e, usi

early volta;c cl arr%] P b%mc h%g%rﬁt pu? ”\‘Poq t’a”‘/“l ﬁégc%uﬁ ?[} lzgﬁgﬂ?{‘ oned
before the infein t\helsﬁga:gem:(@ llmhaﬁcwwadarﬁke&dl doStht rrRs bli$ 030 il Migurc tihe Ainnput
condi tioning ci rcéu t 105 may effectively have a negative propagation del ay

i f del ays ar e*WR44%r°8a hﬂé*.ﬂ&@ Rief kcan R F eavrldgd ‘6F”IH‘1%>’CQ>¢”1§éE‘t BguL @WCW\D
99143086 0 2 &H@thQQ%véDsCfWeu & Qe ! Tho I?A I‘fFé'rtlélgx?s gﬁ&& hORedefre™a bidhe
SUo point) as the neasuring poinf. Regard éJss of the exdct propajation

del ay measur em@ltage fromea bmpdme aémdhd usmunlgddmpmmtce ydsspmuwmétag@f\polr)m d

i nput conditi ni ng LN t & a3 netran5|st gtor 4

separ at es thes)l"h:ﬂu ﬁ? the o 'leh[tv ofhﬁ(eedd%l % laﬁ éﬁ fquhVS%agtenput
vol tage, no smiaptpmmah&i@hl yoliek atidyue weﬁ@aea’ at tmﬁu;ﬂelaayemﬁ@umadenc\tehn ®

er nbodi ment; however, the output voltage closely tracks the input voltage
after the .npmm%vMgléﬂaealpwn%sfbmvra@ HrgricHeréraf @ Brdge. In addition
to the hijh speed odi 44 QupiE i91QUiteoh { &
(?rcw ts reccivi n~REh%ﬂ§ﬁtangt&Vo?tgggjl ‘C%l‘ﬁ lge‘keﬁ? ﬂ?r olgbﬁg%hée% d%ao

| dop is al so prxgptﬂah’tollcmdablg@mmg: 1 mobﬂmtwlwﬁgge (Wéob)eoradjwt\édmc am me
to avoid ECS t_devic tran Iovvs
the bias to bgt‘%éﬁn A Lg’b“éﬁ%vre 4 3djhst Zf) “‘ﬁ%’:an'”?‘é ?‘ ?Ce“ Wl |
del ay bet weenouppurioliagelaowd (st a&f&ﬂlbh&‘kelobﬁl at lmrwoﬂhgxilofﬁzﬂedfbmnhomt.hparr c
bot h advantageous for a circ ']“t usi ng a dynam ¢ fe db ck bi aS|c{1d§ to p%rform
i nput condi ti H8PMHgPNEPS A lr@ﬂ%gftraté@ Hupamics egfomk ‘hi°gR ot o
reference SOUb&@nt%?Qs@&dV@? nQKE YOkt BQ8NERFREEMGCoithh Cadlbi 20R va1Safsd cﬂr&:nte
embodi ment. Additionally, Fijure 5 details the use of transistors 550 and
560 to elini n&t%p@d}l@s@nepmup@ﬂhgnm@maalm@bme Sil §ndhe iagjuaisgl signa! Bradiused
sijnal lint 535,101 E& GHS t, t t he
i nput device \llocl ?eggll t@%@?ﬁgﬁ%t ﬁotl[ag‘% gﬁaf r?‘r Bﬁ% s{)gﬁg R 5% ret}%%vé%ﬂ&

bi ased by a birpst $ipme r&ctived Dhesigat find 203. fﬂhesmmmplbiasamﬂdcvdl(mrijmgcmnurtcm(l
(Vo 1) is generated on the %g al Iige 54% Thr ee transmt(gyr tralgﬁl tors
544, 546, and“52 GFEUYREBLGH TS WPFESSDscHicBh s apes HI B QARG LY

gat e connect ethop@ah hécefOHE 6@puBRENIWEQRakBBYRhE FAPRfi&iTYsS) transi stors 544
546, and 548, a transistor 550 allows this i nput stack to be di scaonnected

fromthe ground tetnitifalllusiead £miodonend; gneaferegce selept 8dcyh 22Qercesiyifathe i ne
955. Similarl X%K/HQC& Ex@%h@%@c%gpﬂ'aﬁgg&@%&é d Qﬁ k&Rt a V@ﬁﬁcﬁ&%oFﬂcﬁ{o‘f‘tﬂ%

500 from Vccc IS asserte The 1nput for the€ sense
anp 2' 'S is sigk@nelkcomnt hemeooe voftagehsaippbgs Wraﬁbi\/s«tfm tbds4ist trh@n%tng/lhc

providing a |ar; t he sense 27 h n woul )
vt abl g frofies fe &8t S8 R el slehf &rapEs MR A185phedD weath fl st 1hg e
the sense arrpro?&'éncteSqemnEirgur 820 Bidsés theasisd 5herns543Qedbhsaso meeMpmuﬁgryal

shown in Figure 3. 1n th -io WO 99143085 o z au~ zoo?  PCT/ US991 02044
embodi nent, t H‘élsscb’ﬁé@'cafﬁﬁjb@d*-blﬂé loppviioats thy iRpHS copdidione dicyKalld (R 2 and

the ground aCQBlr%'g’?ﬁ Ly)’ce%ssofttF?E?)gr\%thJ SRE 2 gﬂa% theT?r‘ﬁgfgﬁé‘:sﬁba”p 22i

generates the reference select si gnat on 3i I'i ne whi ch, as .
previously di scuss@dz; r&ferlcmtsa:ﬂ)dcycrraupklﬁsmcﬂlﬂldqlq %tnmdmlmﬁ&:vmuphﬁgeo refegveence
circuits 5203h p (PIaS|I (yv higerrbodlpe is the
transi st or ustcd swna a selector c1rcu|L couplc o sclect the output of one or morc
voltage supplies. The sense amp 225 generates a reference select signal or signals

over the signal line(s) 227. The reference sclect signal allows the selector 230 to
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560 which drives the reference select signal to the core volta;e val yg abge0
the NODC# Slgllal i1s asserted on signal line 555. This prevent put
node of the %ﬂ%@o%p 225 fromfloating and creating a DC pa{}@(l#rggmgﬂsthe
sense anmp ?25. In this enbodinent, the |ow volta?e reference circuit SO0 is
a current mrror based circuit which provides a | ow variation out put

vol tage on sisgral thei dppr@Rfaemivltiic doReenadtsofilcCt Aatgusiatddl, €het bEShel Voltaae
core Vcc. The | ow vol tagge reference circuit 500 includes two p- channel
transistors SOETEE CHOBIS BERVHICH A FHgfentes VAlAScCH  opigERCe ¥ A18S¢ REIPEbr 0Vce.

The gate ter pagbh. i @ARhel 9bRa9 a1 230 Q8L LIREGE RERIBHAR on
drain of the transistor 6 provi des the’out 1 tage on signal 1ine 505
and is attacHest tefererve \cbﬂtagmomputaZ@- c$1anhlelly trlansoibgr reFOm=hce dinmits(Girefng of
t he n-channel, tran iﬂgstor ~ 1S ﬁonne core gr ol signal via a

resistor 502 24APSPFHEFS ‘h&crf%{ﬁh%ﬁ VPR S ‘f°l°§§6r%5r'§“?€t%”‘ e connected to

the core ground siTHg| thamehubasndidchigaéiccudt 4G bad 7tlﬂutthﬁosgﬁlfe%sé35fiH'ﬁmmxc
transi stor 504. Additionally, the drain of transi stor 510 is connected to

the gates of feedbashk Binpeciole sglegt one1qy raerevpd|a| plaralify of valtage suplics tahigs 8k or
508. This arr S, SHar i p
i ne 505 despﬁﬂg%&%tsggﬂx%ﬁg 0 {/g:\évcbgs /?%) loqjth}él&%e{dgt%ﬁ% ClF@H%%’]r atios
of transistorsed06 amditBd8ingane segulal inandlet he mxmldi HEOB d)tersgbé&qnaﬂlcmrcohry
transistor 504 is ~reater than that K of transistor .1_0.. Under suc
condi ti ons) chd o e S PERAYY PR aseibb aher IRRICRIRRE- oFo S bl in an
gate-to- sour%mwhmaga&eeé the réfefdnst Q¢Isct2PreuA A0 Rec@Sondedl n B BRagedl e of
t?e resistor 502. The hig voltage reference circuit 520 includes two

acks of serh!@sV%Méﬁaﬁr\téq bipy Hpgs £31 Broyidesirdisttizad ivarsiinoelethe 48pi! gignalrhas
source of tr r t l'ine
(Vecp) . The GAreTisp Ty i EARACOIFRLLrL 8, WR, AFLAME b KALANS rbllcda oy
522, and tramsiebgepsisad com2Ber. anddBiRBaldy, ehtldkawnsefecdirmédnedmrqmuseuy bs
vvlth their jate% connect ed t '] i ns d

tl st, tran

transi stor 53ERRPAYPEPHPA rﬂp@]beﬁﬁvg‘éct g2y 8¢ f'ﬁ%‘“b%?cé ECHéP?ﬁQP@{i 31 gnal
G\Dp. The transi stmpurd3lilbacidstan enotintert @NARCInG0 dohdidihigatiecudf 105 akish St or
572 and its gate connected to its WD 991 43086 0 2 AUG 2002

PCTI US991020.18 Partigplarly usefuk dhpeidingriAs jod sybseggontridecuitys doihis smberivesst ed
to the drain gk of alshehele RidedftdsdicesOR! IR B) 3ho LRcHnHEE £ BAIARE e
At the drain termnal of transistor 53 he hi gh” voltage reference circuit
520 provi des an@ifeo2plin vmanag@\mﬁucgﬁ% Cdrlhwtecnrcgm Jmhen;ﬂlfa% 206 isefosmad as
the pass trangj sto f o o bly,
n this ar rangendntnte i SRE B il 5 HERET R BGbURED M ABRET
weakl y on whéeFhet tansisefrasperne és S@Jpem.t to&hgm&gjnal snatZOVtme yaghtov thie ttaggel idceV3s, and
may therefore ca sonme, cantenti ith.th vol t.age reference circuit
500, Keept no AN SATGP SN S Ane S0k M S fraied (ngct e T BES U hge. of t he
)“ gh vol tage refergngg @rhEé‘da'x'nEth(é RVEN 8d;8Q Bieduds? [®AHESrmdP P iaepir 8f fect s
whi ch may ot herw se inpact the bi as vol tage. The transistor 512) however)
shoul d be si Z8@n=lénnsibiars 4WReandt45anshish bavS trin galepubPedn Wreniloepnnstiedge
reference cir 5 r i daS Ied
owe Thus, 1 fobxher? 18 o5 sBake AR OREE i\ ft S8ong AR ORAY T
a parti cuI ar mdbqsarhen nbngd Wl chl"ttcas:sesd iduspup aedtage ansﬂ@t passed tehessamsagl y
enabl ed. In one ).th eyjphery voltage is 3.3V, the core voltage
is 2.0V, and ZFWQ %PP@&IS'&FH‘E ’0 ftace is approximtely 2V. In this
enbodi nent) the ourmeugenghf arhPIeridr M5O hs AR d 8f SFIRAGE &iltp@Udifn @Y rdsponsc to
approxi mately 1.3V) and the out put of the high voltage reference circuit
520 is appr oxiuifit Emjed. cgwewmhmampékpe%tm@lhamnﬁi FrORSIStAp 4B Ovivivitgg s gpurce 7v
and an expect ty Mo o u [
prevents the %&@ﬁ EE; rgn\{ e%élogqugree (g%%'ﬁ hgrr@nm Atqr%mwed; lc\%l;é([:h%r %
alternate enhmﬂyumﬁbrﬁwxdhanlhgﬁdfha@hclamlsxke:lr 4%Ihmaggatsrmwd@e:dn@bﬁécatmorolund an

application having a l.arger ékéference bet ween and t.he

anpl i tude of FHBN H“F’éf‘e&%f‘e“ RESATRIRRS SRpRLY ‘OﬁF‘ﬁ‘Fhﬁm"aﬁa ORERt R FAnSe
voltages, a traditional voltage |evel shifter may be used in place of the
sense anp 225 to avoid ECS problens in devirices of the reference sel ect
circuitry. Additionally) it may be advantageous to include capacitor
circuits at certain points in the enbodinents of Figure 5. For exanple, to
pl ace capacitors between the bias line 514 and ground, between the bias
line j14 and sijnal lint 542 (Vol). between Vccc and the output of the | ow
voltage reference circuit 500 (line 505), between GNDe and |ine 505) and
bet ween Vcce and GNDc in the voltage reference circuit 500. WO 991 43086



0 7 AUG 2002 PCTI US99102044 Figure 6 illustrates one alternate enbodf PG 2007
. of a dynam ¢ feedback bias circuit. This circuit utilizes traq;%i§§®§44

t echni ques Wﬁ%%%@?ﬂb three volta;es reference circuits. Such & Y ¢ tray
be useful in analog-to-digital conversion. In Figure 6) the input signal is
again received on a signal |line 202 and then passed to an anp 206

consi stin' ofoftan {hven@k SEREAAP. foAged By 4 Pehhewe! radststdIs hedah n2dfhnadl

di scussed previously with respect to Figure 3 is used. Figure 6, however,
enpl oys a ref ENEROE 48 et be tippytipts $Beavththhayer theirsgagsoratplegsie geevd Bgs| y
shown. The ref ce.sel - Gl Lty 6061 udes Fee i Anel s slL.pvarter
61 0. 616, anddgggg %ﬁ?@hafgkéaggH%ﬁg?iﬁ?%gﬁ%’t%e”@gfﬁgféﬁglL%f%?%hbﬂ% Cevel
adj ust ci rcuidpc@iiig rihge ofithiuinveftet staseurt s egprorineattlgris ordisgeediopy &lsy ttane
coupled to th s of .three pass es 62~, 630, and 6 36. The pass gates

at ' pass .gat
arc p- c_hannel‘ﬁ‘f g’BH fudegf she ?%%P_B‘Fré‘?‘& XP'@8eneral |y enabl ed as a | ow vol t age
is applied to theif gAgembbBRndil’ Ble ¥kd AR T2 HrONER &ishild brefeRnée S8ELES
conbi nati on of three p-channel transistors, transistors 640, 645) and 660
whi ch are corfigét €8 ihe 5eedl dgchdd vk thevgdecigidcitael d¥ur ddeoteleckns qigal 238t e
636. Each of [ ; : q ad ct.ed - Wdd, i te
coupled to i tsggg‘ragfﬁ@é‘é@%%o?@%ﬁqﬁ ?C}?@%gélg@ﬁlag\gg Tﬁfcggggﬁer %:lgall'%@%a%&s%tlg\g
series p-chanoihgd refaeinst oircui6dB) antie BGO |moRGEctlf chelrefeneren sdiect sagml tshee a
source of thﬁ]gﬁ?s tr a{ési stor 630. gg nsistors 6 and 660 are also connected
in diode fasHt %'F‘H_ KEh  GHSELOc tng_%'H‘eFGdtzﬁei‘ Py éi“ﬁséc“li‘i’er'l‘a opy, voligee
third vol t aggeRANcERitchit@ 18IuRl th€bfak BRSNS AenabiEd, RN IbNidgt he BAMNRE at the
connected to Vcc and its gate and drain connected to the source of pass

t ransi st or 62®1agg oanh¢ hey eabpgryrdfesnge GisduiladkO. i Thuppl load volides vudue algiheat
Vo2 increase 31 AHS| Lhe . AeJi el [ Lters .610)
515, and 620 TRIIERTEoSRHR) N SRFHRL PEFLAL RO W leBb g LS Bl
to Vcc, any d36p i Birchetheolougme wdltazheofjabe 6@~ volhiogs deferanct acieruilgdt @ tso

source voltage at.the gate of transistor 626 man woul d pe pre t

ol ther of tr SREIBAE s TRmEBE PYtO oldEe 8T e nbotdieral BB LR Tiot valee

| evel of the foppidtcisu@nNis biXifé 3niirdd thRIIRSEDOBEirhit 381 ekdcdéd for\théursasorl | ne
680. At a higher voltage, the gate-to-source volta;e of transistor 630 wll
be sufficient4?o al so enable that transistor. therehy also coupling the
second vol tage refgf 24 hbut Qot: A5 RSB804t I HTEN ch) 181 &
third vol tage | eve?ngl%?hgf fh%gb ms?@%‘gﬁ),nbgtl%@l thrngﬁscieglgél} §63?3IL \?\H“?{l lﬁe enabl ed
thereby creatiefererget $ulead sigrap onnsighe lirsl 18ge driverhe bupy Volmge680ie. TWO
035556 e, PBENCPORYID TP b L s IS P JF AT,
bi as vol t age rcMedes) cisduowwiO3 andrithel beasdénef 235. t Siircecthe caditiut vwaldage léiviee highee
di screet steps., Additional  volt ge referenc chcuits coul d bg:.added i f
addi {1 onal - stVEHESHFCTGIE ICaRH RS aF aPRECElely Jhe AR L) cHpRsed WAL yplace
_Jenonstrat es Bawha EY99BlSel BEHRAGHURI RS BTRYN DSR4 IGER M BofiBtwill

anal og-to-digital converter. Thus, the present invention provi des dynami ¢

bi as ci rcui t rajsonhpicHamage tthe trarsiston 435.valtivet hy ofleshtyesauplinginceotcide ttaion
cxerplary erRE TRk CHEAT A5 BECIE SR B ADE SR MLAR

il lustrative fefdbank bistcirces avoidk BOES dumdgeeo redaputidevent i on) and that this

invention not be Iijmted to th peci fi c constructions and, arrangements
shown and descr | bebiEuEite 208 POl G RRe RBTRFTR a1 G- HRDERLT 1S fREs e

ordinarily skiohtiRfnifl cheuigrosupan Fduduhng vokaSc dhtd OFiiRr rafdng from a
OEPLACEMENT SHEET 0 Z AUG 2002 Wat 1s clained i's: 1. A bus agent
conpri sing: aminimpot eppeatcd auypiterdltage r@oeiny ¢o an mapmemsexpraied mpui vpliese
devi ce coupl eq, t.Q.r. Y% he ... n L gnal .. r an - ouL-puk. 1as<
Vol tage that WaHPUIFEBpIEE bR ibPRids sl PN BREL SRR SRt bR Jos,
and after theon qigndl 10HRVI02E RigureeRdilv@ratdehortkplihg \bodst\afragd oo thetiss lineAs
devi ce and to@g}enerate a sense anplifier output signal; a iﬁeedﬁ% clreuit
coupl ed to bi@oetedeV PiRplanddhy drun-se-gaievelitssgd thretratyiterety ~irbeld dedse)
anplifier
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out put- signal selectively coupling at | east one of a first reference 02 AUG 2007
ei'rrcuit and a second reference circuit to the input device. 2. A circult
conpri si ng: W P46 vol tage reference circuit having a first PGE{USEYYHH
reference output; a second voltage reference circuit having a second

vol tage reference output; an output and bias |evel adjust circuit coupled

to receive the am,RulpYiheigNabla80 Bedifs deTHeUBI@Be BRbUSERT of BRUWS| 18
fromthe anp output signal; a vol fage’reference Select circuit coupled to

recei ve the adescediionput18igiall) dscamse ithpuinpel gizahl aeidg tlows edsalss ablthe
couple at leggt one of the first volt reference.outpyt ,a t he second
vol t age ref e?%ftﬁﬁegc%hffq%ﬁtsht%ﬂ 8”%\°§§PWI T geé’gﬁlﬁ[}ﬂeﬁbrgébg%f 4GQ' l’Aﬁgﬁi? H‘BH& Ve ﬁﬂgchal ;
and an anpl i fincredse@nhdesense afigvevignalli wegisnRUbricO U Reréfet Reechisimalven t age
| ine, an anp i nput. cou,JoI ed to receive the input signal and an anp out put
for an anp odtgsat lsfgial 1@ Hafow efoltags yakug. shgreyudissbliisathe wunsiger 43¢ @if t  of

claim 2 wher ¢iBinh e ¥ehhRgens BhaE&oCH ssel ect circuit conprises: a first
gate that is sfrondly enabled to couple the first voltage reference output

to the bias input Avfien bréekponpdPO si groain in Figure da indisting ohtage rasger 420d a

second gate that,is straopgly.enabled to.couple . the saec_ond val t age reference
output to thé"a[i %E"sg”i'% %t‘ﬂg}néﬁ ?ngqcnﬁ‘fﬁ“sg rgjri:!'ﬁ fi'g PCH’"B l§e‘f:0(5‘§11éflc‘\'/o écégn
range. 4. A @ymrxbmﬂ@t&d&ambsi inBlthtce ANgoint GVlichg (8¢ fiabkidtor 803N leRAbIEH, (Be

out put and bias [evel adjust circuit coupled to receive an anplifjed.

versi on of afaPHpQE 430 dnalisabieg. eed genkighiveliage Edfigagedrcun fiises thgnbips ling 5
REPLACEVENT SHEG/iDing ofiieh 38R%AikRA! THR! LBBRF LRG0T (s ydtdiiddap @
:fzrst vol tage reference output; a second voltage reference circuit having a
seécond vol t ajpecinsé eredmar oesppuode; fraro breagpoine# 20 BrdSS is alleatpiai orchith scesipy ed
to receive the adjusted input signal, 6 apd,to sel ectively coupli.ng.at, |east
one of the fied iRESTerart kOB wn PR Gt Ferrer b RS Ag P a B ence
circuit to adefiagiowOnbhAag®idsidteschames anicaspletfabGadduplk MeMpleeohayd fRerénchs as

i nput coupled to the bias vol taqﬁ line in response to the adjusted input
signal, an afcieaisitbigdypltags veuld qualifyds bRESi tHpsEneRRiasingGcWiSgnal . and an
anp output coupl edyd 9 rOVATAEe BN @Hﬁ’éd fd @6 (MALRIPR29fthd DS doBRYDIS @NBE tO
the output and bias |evel adjust circuit. A nmethod of condi tioning an input
signal , conpriaspipigr 428 cdsieyingy exersdi the O vgltade of dandeviggputhadbipbiag circuit

selecting: DaapdyaIe et ALOR meTholi BRbsMells Ao HiAILY oS

vol tage bias sodrc¢
voltage.

Figure 4b illustrates the output of one embodiment of the input conditioning
circuit 105 generated in response to an input voltage which transitions from Vmin to
Vmax and back again. As illustrated, the output voltage (Vol) is scaled by clamping
) Vinput at a clamp level carly in the transition between Vmin and Vmax. This early
clamp technique not only allows EOS problems to be avoided in circuitry receiving
the output voltage, but also provide the output voltage transition very rapidly. For
example, as indicated in Figure 4b the time At indicates thc difference in time
between when the output voltage achieves its maximum voltage and when the input
voltage achieves its maximum voltage.

As can be clearly seen, using this carly voltage clamp technique, the output
voltage has fully transitioned before the input voltage Vol has completed its
transition. Thus, the input conditioning circuit 105 may effectively have a negative

propagation delay if delays are measured using a certain percentage of the cxpected

0.



strongly enabling a first gate coupling a first voltage supply to bi 99 AUEGZ[][]Z
. I'nput device when the input voltage signal is at a high signal I[S%/? .
strongly endBPPHiP86 second gate coupling a second vol tage supgiyUYs %Bi4s
the i nput device when the input voltage signal is at a |low |l evel; and
weakly enabling a first gate when the input voltage signal is at a |low
l'evel ; biasing:d %nhgboyans%w(eg., & 518 PBRPAsURAME AN iRk p\éﬁh.t RGN AS oS A CeS
by selecting different ones of "the plurality of voltage bias Sources
dependi ng on €¥6! iprpR#gasdrgdelhy neeasMismenetthodnot cohditianBgvieaueti hOY Ipgovides

sel ecting fur r, j poenabling a . first ¥ |in. HEy st fage
Suppl y to bi sty SRR R RS o OB R Rl B oS L St e

vol t age rangethcanputefifahl theigupusesond igatiewewupliungiian sfdopd wodlabageo sughpl y
to bias the input _ﬁievi ce when the input signal is within a second voltage
range. The ci PRER2I NBSAiVEn FODRAHER it e OFGUFS in VBt HYROH ETRE ePR¥CT 1 EHfi t
s coupl ed t 0oRpAVYAIREd cldstiStirdc! eSS YoRakaiferdhe M Mblibe 1Ok LRERY tho

reference output whicR is agprom mately an @l ectrical oxide vol tage above a

m ni num expechigh refappnce voltagage | evel . The circuit of claim7 wherein the

second voltage reference cireuit is coupled t rovi de a. second reference
vol tage at the secgrh%ﬂﬁ%?r{ g’g‘ﬁc P@P&Sﬁ@%’o‘&ﬁt‘ ?Cgﬁﬁ%%mps Cﬁf)‘b'?%?(’inﬁa e tf/‘:'?iln

el ectrical oxiod&iraostragevibe lienvo@piBxsiage) expeetdhy mpatighviak tfagibakevedp is 16
REPLACEMENT SHEET 0 2 AUG 2002 9. The circuit of claim2 wherein the first
vol tage ref er 8@ MR R alQyrpe thedkian volbe (abs adivvsd Yolifade 2¥ifptysS oLdhe The
circui t of clgim ewheighfsbhrd i T3 raéﬂl feadifick GAULME Dissl OB Jdj GHPhfBRS 2
cyrrent mrror baseé vol tage reference supply. 11. The circuit of claim 2
V\A['?er ei n the vuol EQ$evipktien sateocael dbus.ahe pualt délay béimeer omprt ks outpat setthe anp

clroutt count ed by S5 Yablit 27k S Boly R, SL003). 208 L0 A5l o S

reference sel € yg to receive=

reference sel eetibakdisinguocetfors elpe tahlijomiogipl e the first voltage
ref erence out put aed thﬁ ,Fecond vol t age ,e[\er nce (Putg)ut to th i
gll Bhsg § c

vol tage |ine based 8yt R pufiss il RRIEN SogngA relersnceripirgy P’g%i?‘{‘gg‘flob"l ai m
2 wherein theyeldtadeRdet eHEINCSOPEeAGh oht kbbdinfeRANPALSEDNaIY, FEEHE PdRails
circuit coupled to receive the input signal and to generate at | east one
ref erence sel thetusc of transistors 550 and 560 to climinate DC signal paths when a NODC# signal
is applied on the signal linc 555.
In the embodiment of Figure 5, a transistor 540 forms the input device which
receives the input signal from signal line 202 and is biased by a bias linc 514. The
output of this input conditioning circuit (Vol) is generatcd on the signal line 542.
Three transistors, transistors 544, 546. and 548 are connected in series in diode
) fashion each having its gatc connected to its source. Below the three transistors,
transistors 544, 546, and 548, a transistor 550 allows this input stack to be
disconnected from the ground terminal when a NODC# signal is asserted on the
signal line 555. Similarly, a transistor 570 disconnects the first voltage reference 500
from Vecce when the NODC# signal is asserted.
The input for the sense amp 225 is taken from the source of the top transistor
544, thereby providing a larger voltage swing to the sense amp 225 than would be

available from the source of either trunsistor 346 or 548. As illustrated, the sensc amp

225 is configured with transistors 430-445 as previously shown in Figure 3. In this

-10-



signal based on the input signal; and a selector circuit including a9 A 7
one gate coupling each of the first voltage reference output and the 2secon
vol t age ref ®ie9¢e08ut put to the bias voltage line. 13. The cPFEHSPYBH4E] ai m
2 wherein the anplification device is a unity gain common gate anplifier.
14. The circuit of claim2 wherein the anplification device is a transistor

having a base,ittheiOHR! b%qsebymﬂ; 9549 bR6R4 " RE eBREVEE SRRk g’/%&w zméxt et he

bi as voltage 1 ne, a source coupled recei ve the input %Sigha

drai n which |somr‘rdeacam[dmglywh¢ quﬁ "rcmndl BeNPe). conprising: a first voltage
reference circuit Jhaving a fix L erence output: a secrnd v%t age
reference circuit HEVIHE® 4" e‘COnﬂm\(I’Eﬁ ‘ts 3’8 IEEF ABRE S S8Rk On A18P4f (iR e

reference selvagth,Gis rpewlau@pupmekd Scle@aislly \BuBs ihBMikh BADRA valshel @fercnce
sel ectably couple at |east one of the first_ vol tage ref erence out put and

the second vélifchigeS2@aad AL o Histbiat pe Skt piNey tothtsagrabedimenbisg teansisies
i nput si gnal n 7 drive3ER o012 o i

devi ce havi ngbég glh'acgl (ljrrll\f)ut %ﬁ%}\@g@t@é@ﬁu glmalsﬁbgo%l %%ge P‘ngrm‘g%g e‘fﬁr%E [%Q
coupl ed to re¢@DC# ifenliinpsseried gmalonahhmh apdS.aifpisout yants fier owapunngdeoont qhat

signal that reflects t s and least one additiongl voltage
reference ci rEH%* MR ?19? §Pmlnfg(§‘§'{‘ 6%2”5&%% B?Ftal?“"%/@r%gféﬁ? é?rbf‘f’éﬂﬁ’eﬂtf’i rcuit
having a corresponditiB dimtdaehchf thadewtionagd rafeeh@gdrdudl SIERCE cOMEMUhFroreach
of the correspondi ng nunber of additional “vol tage reference outputs al so
bei ng sel ect ab@m;ﬂ SEAW which Previeestt igy vasiatiggouinuhEolbigsean HanalHinei Hpubich
S' gnal . e Gbt ﬁHEﬁmx@fw?ﬂ @Hﬁ‘ng@n"%‘ér&w\/%@Chrh%flo&h%l zM:iE Yc?rlctcaLgr%un
ference CIrCUIt e second voftage reference circu
e additi onaﬂOOlit:agawoeyﬁ-em:emcletrmrsmus ﬁOﬁ:mtbnOSseschdmmg llmLB‘Ctt tamm:tsu or S

coupl ed in seriges, each Vi n a transistor con e volta fer nce
sel ect circui P‘h"’l‘j‘f’reﬁé S%P SafLergyn T&% W\’%B‘Wﬁhébéi“?ﬁ {’(%éa’ﬁlcgg 'é’g&‘ Fine
is a digitizerhesdginads metxautmmhbo@ vkl dRS odupdi Gbltaog & Mek:311nR 305 Adaes
input signal. 18 The circuit of claim2 wherein the vol tage reference

circuit is tt@eidctoaieyd@Bupl @ neunpel Snsiser e Jegorirsepbréhashperalage
outputs to thﬁanle;sc%? s6alit egﬁ]eueaeomé&eb%nergmdaf Lgat, renuqﬁpbﬁe Aﬁou%g%b' ed

in response to the input signal being af different voltage levels The
dynani ¢ f eedishehne npasiseoRdd haoits pepred eanuicetcdfo dicajone grmragrmltﬂhé haplitsage

reference CII‘C elet I I h rst ad

ref erence vol%® aemgﬁ?& [L?(?’ oflﬁ"cxﬁlﬁgégvg?}f a§%‘“ 'P‘ﬁ‘gly\nﬂi ai“ "sﬁéar‘ﬂﬁibf%aégt i on
device is enakaﬁhdcﬂ:drl@Sﬁ@@SLes bowradsudrs SOgnat sheiamgvollt asdiht faesiandf vmlsisage

| evels. 20. The nethod of claim5 wherein the selecting is based on a

condi ti oned si OIS FITAEEMEH RIPVIdFy R APY MAF UM PRPH! ¥ AR SFePhSEENRL DRSPS

conprises: copdhitd ABQStdHIN VBt asSloBR Ak 1S Widih & GerlghiP¥dtiddeN ©hsisRordS08r at e
the conditioned version of the input signal. 21. An‘integrated circuit

_conprising: @WiXd§ede paplind theciflth todeng @itwfaﬁnw&up%|lsngameaﬁwnahmoés
Jol tage, the Ip‘{ngéﬁ)q S'IBprl}a‘El dxfcv'c%namofa?@ﬁé %ﬁo@oh's%%f’nhp%% %hrfﬁrw[fo

‘out put, which ersion of the I°n

sel ect ci rcunhc tgmtcpuoemud& waiadeshogranspdtoragedit uncbal(d abnaﬂbds ithp whaluei mfcthnet :
said bias vol tag g& | ect circuit coupled to receive said biased input
circuit outpdf*¥Rb°Yv select said bias voltage as a function of said biased

input circuit outprie BighS@liggt lciedite et 520 iRludeeass sQBIRs Of seRiek iptdHannel
reference circuit
transistors connected in diodc fashion. The source of transistor 522 is connected to
the peripheral voltage supply line (Vcep). The gate of transistor 522 is connected to
the drain of transistor 522, and transistors 524, 526. and 528 are likewise connected in
scries with their gates connected to their drains and the last transistor, transistor 528
having its drain connccted to the periphery ground signal GNDp. The transistor 531

has its source connected to the gate of transistor 522 and its gate connected to its



and a second reference circuit to the input device. -18 £2 %%JG 2002
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| ] cal ca] cal G any o] SRR ATE SO A e HERT e Ypha RRLEMERRETL ST

caljcaljcalq r )lhueforc cause some contenuon with the low voltage rcference circuit 500. Keeping

oL R A U R e o sale hegloafeghe o
Ma$( circuit 520 and '1190 hclps reduce transient effects which may otherwise impact the

2010 @) xon g2l sol sal cal celcaloa) calcal ca o8] cal 2 ol cal ) o cal ol o
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] ca] ca] ca] caJcaJcal ca] ca
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NG ee2Y+k?. $)9CEHPYE i ‘g E:é%'&a ¢ fa}'E'&%‘ézé]l é]”éé’]“t“:“a‘ﬂf’é]scoé]lea’fc“afﬁ;ﬁ!]'ca] c
a] ca] ca] ca] caleglkgal ca] ca] ca] ca] ca] ca] cajcaljca ,a~i K-L 109%& ()-f109%& () -
109%&' () -#109&' ()-nmlO%&' ()-| MLOY&' () - Y(nTLO%&() i K-f109&' () - f

109%&' () - @O0%& () - Ipomg e(n)bodlrge/a (t)c_ By phosy (fg)l_tagouy .(\j tgg, carc voltage is 2.0V,
dE- f 109&' y5° !.1Q9 LRY&: f
ae 10%36%3}\9{% éx)g%czﬂ&ﬁeocallbéi@%9{%9@?3{11 V& | il SPIRR A0, the! Hp& () -
10%& () -7t ! 108&hg Jow ug;l[tag]g@bfe‘fgfcbl:@@ﬂt 690 is '\ppro‘umalel) 1.3V, and the output of the

o vy, 100 (86 YOREE RS theDe im0 28V e L1 bod 1) Y SARbR T

QiBbCf input voltage of -.7V and an e>\ ected maximum input voltage of 4.3V, the circuit in
"FGLOY&' () - 310%&(J S109& ( S410%& () 809D () - 3y 10%& () - RBKaBbCf
10%& () - gLOYRETF-S i rApetlc QY waltngg f{om bowg:crseetladiggapy of tegtyices.

fOA0%& ()-#10%& (th-die ﬂr&%ﬁerﬁ%oé @W&O?@o&)crl&{ﬁqc@)mﬁm{%{y) be tAAEY. 1AGn10
103 : 109 ()-, 109& ()-f Y+10

$ $9%2[ IVK@ ! appbcmm)hazmvlrolxg@r(cguﬁfmncelmmer) ﬂzlcorwma(w} ﬂw @pligdggkihe) - Sl
- @0/@& (-9 " Sifferehed be&u@eh#fhg(yggbe(:?ed%ﬂ]/ Bl )ana SHEAHES (x)o]tagt%g a traditional
voltage level shifter may be used in place of the sense amp 225 to avoid EOS
problems in devices of the reference sclect circuitry.

Additionally, it may be advantageous o include capacitor circuits at certain
points in the embodiments of Figurc 5. For example, to place capacitors between the
bias line 514 and ground, between the bias line 514 and signal linc 542 (Vol).
betwecen Vece and the output of the low voltage ieference circuit 500 (line 505),
between GNDc and line 505, and between Vcce and GNDc in the voltage reference

circuit 500.
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10%g& ()-!1'10% & ()-z-F./B00000aB7@ 10g: 109g& ()-7 10%g& ()-5
109g& ()- FA109%g& ()-* 10%g& ()-!1')109% ()-z000011 111m\V 109%& ()- &F

10%& ()-L 109%& () -FigQEs (idiastdh@¥Eore) aém 18 Q¥sotiimerkOsr 1QGhhay ¥ERBAATH108@
109& ()-!'OF((10%&' ()-s"109%& ()-Y 109%& ()- '3 (10%&' ()-y 109%& ()-m9:Q:N;
O P; Q ] ; xmbCRFERLR I(ys cuqyitygilpgoganshogar(ychaimuegggrqlying three voltages reference

2109 () - &0: 109" (&= X5 =) 552 ' £ . 109 ().- o
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(10%&' () -!{YihptlOBdl 8 GYaih FeckDHR' dn) a skgndDHEE 2P2 an@xhADYPass&d (tp-an amp 205
KCCDeDEEEEEXNHCLO%&' ().- 10 10 1 109&' (),-0109%&' ()-@ . 109& ()-, ..
10%&' () - EE] GECRPIEHY i&@'@&‘ili(?[ %5%.00 gzexjx.f )nfoj} cf()agj},%?d;&c%n)(%gg@ as discussed
109&: () - Z! #3g:LOVEL{y withbdpekiKbFTaRCE Gl See( 109%& () -" 109%& ()-!10%& () -3

109&' ()- ! @"10%-& ()-~y 10%& (- LLKMMWENOJENDC! qO '
10%& ()-Y,/10%& ()Eigeeohaomever. s0plRys preference select circuit 605 which differs from

1098 ()-19% O () - PhC! L10% & ()= #10% & £« 10% & () -F(Fpil0% &
2070 50 1001 OHRRe 5L ioRe i, B FOERCh deecl ST A RIS (i P * O
%8% g 8 ig;/oga/zvg)ef mPgosssd(;l)]d&\@mwzzimY xreoebmemo%& (&-WBSiglﬁgﬂ.Q‘éﬂr( ihe&eol - %

% & ()- % & ()-!. %W (& ()- 10% & () -Z oXXY' YYYYYYdYNC 10( 1
10(910% & () A *Sig?%‘&‘%f@ ‘gfg%é}%%&- Qf)thesg ¢ fss/ifgs’ﬁ(tf!szlfémﬁfmly-wwL]]'%o&}0[ @%«Nc&v
10%m& () - ! v3Haldd%¥ thoce Yhés oaldd%MRBEA0, uR&635. The pass gates are p-channel transistors,
r/g%r&' ()-9! YEY10%m®&' () - @0%r& ()- ("B | ar 2YNC* _

10%r&' () - ! ( n(therodere prezgosraiysrablod 491 Igw1odige (s)appliodspheiy seigy.

R
transistors, transistors 640, 645, and 650 which are connected in series between Vcc
and the source of the pass gate 635. Each of the transistors 640, 645, and 650 is
connected with its gate coupled to its drain.

Similarly, the second voltage source includes two serics p-chuannel transistors
655 and 660 connected between Vcc and the source of the pass transistor 630.
Transistors 655 and 660 are also connected in diode fashion with their gates coupled
to their drains. Finally, the third voltage source is a single transistor 670 having its
source connected to Vee and its gate and drain connccted to the source of pass
transistor 625.

. ) As an increasing input voltage is applied, the voltage at Vo2 increascs, thereby

causing the voltages at the output of inverters 610, 615. and 620 to decrease. Since

the source of the pass gate 625 is closest to Vcce, any drop in the voltage of the gate

625 provides a larger gate to source voltage at the gate of transistor 625 than would be

present at either of transistors 630 and 635. Thus, at a first and lowest voltage level of

the input signal, Vref3 will bias the transistor 425 via bias linc 680. At a higher
voltage, the gate-to-source voltage of transistor 630 will be sufficient to also enable
that transistor. thereby also coupling the second voltage reference circuit to the bias
line 680. Similarly, at a third voltage level of the input signal. the transistor 635 will

be enabled thereby creating a third step in the voltage on the bius line 680.

-~
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U& ()-1Y 10% U U& ()-!s 10% U U& ()-9s 10% U& ()-9!#10% U U& ()-, 10% U& () -
ryrur sstdtdEVK@10% U& ()-$10% U& ()- ! 10% U& ()-9 10% U&' ()-10%

U& ()-& 10% U& i fBu
& 8 T 8 g%ﬁggw@%(@%&%{lﬁﬁ&@ c%éolﬂoudé@a%’{ ke | gssa of teQRBut

109&' () - 109&' sigral. 1 D¥@thEy -»‘FI_QSO%@‘: (b)as! NMRQYEN b)as 1L SR 1( )n §Egklz€{ P4 29r}aB\GIRIL

<E|Od/&l\ (_) 18;%&.1 Oggflé%égofér?c) <§‘ i(% ?c:)pi.lﬁ.oi{%clio(i?iénz&g(g ag(e) r_efe%gnoégcgn)cﬁ;'ts_ 50911']& be added
if additional steps of digitization are necessary; however, this circuit demonstrates
how a dynamic feedback bias may be used to create a fast analog-to-digital converter.

Thus, the present invention provides dynamic bias circuitry which may be

used in a variety of contexts. While certain exemplary embodiments have been
described and shown in the accompanying drawings, it is to be understood that such
embodiments are merely illustrative of and not restrictive on the broad invention, and
that this invention not be limited to the specific constructions and arrangements

shown and described. since various other modifications may occur to those ordinarily

skilled in the art upon studying this disclosure.
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What is claimed is:

1. A bus agent comprising:

an input port coupled to receive an input signal;
an input device coupled to receive the input signal and to generate an output voltage that reflects the input
signal;

a sense amplifier in series with and after the input device to receive the output voltage from the
input device and to generate a sense amplifier output signal;

a feedback circuit coupled to bias the input device at a voltage determined by the sense amplifier
output signal selectively coupling at least one of a first reference circuit and a second reference circuit to

the input device.

2. A circuit comprising:

a first voltage reference circuit having a first voltage reference output;

a second voltage reference circuit having a second voltage reference output;

an output and bias level adjust circuit coupled to receive the amp output signal and to derive an
adjusted input signal from the amp output signal;

a voltage reference select circuit coupled to receive the adjusted input signal as an input signal
and to selectably couple at least one of the first voltage reference output and the second voltage reference
output to a bias voltage line based on the input signal; and

an amplification device having a bias input coupled to the bias voltage line, an amp input coupled

to receive the input signal and an amp output for an amp output signal that reflects th e input signal.

3. The circuit of claim 2 wherein the voltage reference select circuit comprises:

a first gate that is strongly enabled to couple the first voltage reference output to the bias input
when the input signal is in a first voltage range; and

a second gate that is strongly enabled to couple the second voltage reference output to the bias

input when the input signal is in a second voltage range.

4. A dynamic feedback input conditioning circuit, comprising:

a output and bias level adjust circuit coupled to receive an amplified version of an input signal

and to generate an adjusted input signal;
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a first voltage reference circuit having a first voltage reference output;

a second voltage reference circuit having a second voltage reference output;

voltage reference select circuit coupled to receive the adjusted input signal and to selectively
coupling at least one of the first voltage reference circuit and the second voltage reference circuit to a bias
voltage line; and

an amplification device having a bias input coupled to the bias voltage line in response to the
adjusted input signal, an amp input coupled to receive the input the input signal, and an amp output

coupled to provide the amplified version of the input signal to the output and bias level adjust circuit.

S. A method of conditioning an input signal, comprising;
receiving the input signal via an input device;
selecting, based on the input signal, at least one of a plurality of voltage bias sources by:
strongly enabling a first gate coupling a first voltage supply to bias the input device when
the input voltage signal is at a high signal level;
strongly enabling a second gate coupling a second voltage supply to bias the input device
when the input voltage signal is at a low level; and
weakly enabling a first gate when the input voltage signal is at a low level;
biasing the input device using the plurality of voltage bias sources by selecting different ones of

the plurality of voltage bias sources depending on the input signal.

6. The method of claim 5 wherein the selecting further comprises:

enabling a first gate coupling a first voltage supply to bias the inpflt device when the input signal
is within a first voltage range; and

enabling a second gate coupling a second voltage supply to bias the input device when the input

signal is within a second voltage range.

7. The circuit of claim 2 wherein the first voltage reference circuit is coupled to provide a first
reference voltage at the first voltage reference output which is approximately an electrical oxide voltage

above a minimum expected input voltage level.

8. The circuit of claim 7 wherein the second voltage reference circuit is coupled to provide a second

reference voltage at the second voltage reference output which is approximately an electrical oxide

voltage below a maximum expected input voltage level.
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9. The circuit of claim 2 wherein the first voltage reference circuit comprises a low variation voltage
supply.
10. The circuit of claim 9 wherein the first voltage reference circuit comprises a current mirror based

voltage reference supply.

11. The circuit of claim 2 wherein the voltage reference select circuit further comprises:

a sense amp circuit coupled to receive the adjusted input signal and to generate a reference select
signal;

a selector circuit coupled to receive the reference select signal and to selectably couple the first
voltage reference output and the second voltage reference output to the bias voltage line based on the

reference select signal.

12. The circuit of claim 2 wherein the voltage reference select circuit comprises:

a sense amp circuit coupled to receive the input signal and to generate at least one reference select
signal based on the input signal; and

a selector circuit including at least one gate coupling each of the first voltage reference output and

the second voltage reference output to the bias voltage line.
13. The circuit of claim 2 wherein the amplification device is a unity gain common gate amplifier.

14. The circuit of claim 2 wherein the amplification device is a transistor having a base input coupled
by the voltage reference select circuit to the bias voltage line, a source coupled to receive the input signal,

and a drain which is the amp output.

15. A circuit comprising:
a first voltage reference circuit having a first voltage reference output;
a second voltage reference circuit having a second voltage reference output;
a voltage reference select circuit coupled to receive an input signal and to selectably couple at least one of

the first voltage reference output and the second voltage reference output to a bias voltage line based on

the input signal; and
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17. The circuit of claim 16 wherein the bias voltage line is a digitized signal output which provides a

digitized version of the input signal.

18. The circuit of claim 2 wherein the voltage reference circuit is to selectably couple the first and the
second reference voltage outputs to the bias voltage line while the amplification device is enabled in

response to the input signal being at different voltage levels.

19. The dynamic feedback input conditioning circuit of claim 4 wherein the voltage reference circuit
is to selectably couple the first and the second reference voltage circuits to the bias voltage line while the

amplification device is enabled in response to input signal being at different voltage levels.

20. The method of claim 5 wherein the selecting is based on a conditioned version of the input signal
and wherein the method further comprises:
conditioning the input signal using the input device to generate the conditioned version of the input

signal.

21. An integrated circuit comprising:

a biased input circuit to receive an input signal and a bias voltage, the biased input circuit to
generate a biased input circuit output, which is an amplified version of the input signal;

a bias voltage select circuit tc; i)rovide said bias voltage to said biased input circuit, said bias
voltage select circuit coupled to receive said biased input circuit output and to select said bias voltage as a
function of said biased input circuit output by selectively coupling at least one of a first reference circuit

and a second reference circuit to the input device.
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