' EP 0135504 B1 * 7 - ° 2 Description 1
jereto while a sem conductor .device on said substrate has a supply vol t ages
cc) appl i ed The: present invention relates, in general, to thereto '

np'i udi ng first neans [or coupl i ngg gbdﬁgﬁlgbé rate bias gontrol circuits
al

nd met hods. More voltage [err] ate when sdid bias
ﬁrt i cul Bescrjptiop he present i nvent i on rel at esthersta Wélle a sgmcondv@q:rt |°9 said

I esent , d_decoupl i.ng s LAhOT esal ds‘(g Biihe ";meﬁﬁ i oAl
il e b L B e

fn contrﬁﬂrﬁwegyt: raara .maﬁdncraateétotage iss a ﬁ Bé is prese nae&\en Wsn@rblas
eupl [ ngaf 0’{1 yircaite] aerd lowthods avhich| aregés t o Cl\oﬂﬁgl:l&wnsﬂd;substratewmncba!d |vgit-

x@ J"BV inygoptr Ul?s'f‘? Er‘l’f utilize sﬁervgguglmg
her ef or SupPly an

izin a "f"g?r] i S vol 39&[5
fevi ces, lmé ﬁa%p ugt?d[;%rﬁeesa:%a achamfdl  Ghar é;} é%feh?e@gzq%ﬂt aim‘i ﬁ‘dui{t&%?:wce

Eeni condlanmlobn edevorde dfemgtrﬁlcrm telqaire0d der of add tﬁﬁrra\aﬁdm;drﬁeemndhmea-channand
“he fir sredysedipowscsunoly fMeel s Prqneﬂ qnereths'- channeMOS¢rdusistats, jr3 mrheswmnym?o@#? cef or
r oper O%OMI r{:y['a:'er:iel e Ic.!swer vols int hatlastaﬁgc‘?t%tﬂﬂeﬁm% ge in
:‘fﬁs, as ¢ ﬁ ¥‘|i1%r ?—Voea\ffécvé %&i s sard%%#n ?sesé sa‘?@ﬁf \f:,.
ihe subsdriintvoitdger reflichbre 6f tlﬁ‘aoélﬁ&n’tﬁaﬁﬂﬂ y redufigfs amﬁroli‘aﬂ@ le\b@sﬁrﬂgﬁu has a
LI on agademise  thresioiks ivolage.o Hbweyer, | suolut and | malgehettichlieless|thanshexmitaimtievel defined
prder t deiﬂ‘r‘ﬁ speply é%’%'s‘i“vtbﬂ 306%!8‘ rangehipte- f j r st MpHeS “'dlgé it B‘:K ;3:‘?‘!5%: e%ﬂcd nd "‘9
ol tage PERACI TN SRk EALeh o o e il
bi as vol .Amer sthiztuRd GRE Hed AR devididsp nr,ea Q‘J :vger
Buch a  that with the 3\0avolt ¥ spphy conhfiacte® &thé han t hevay o presgat Mmd is grelsared
Euppl y | Nedve substratehas [, @nyeotiqnak ar@ws n!ﬂeefolsersmeml dsfaiedl by thp iy of one

ol t pol gya}m ‘Fﬁ@f déPd %ﬂﬁ'& f pe} foreshel id 5eq9nq,mefns and
ﬁsof‘ﬂfﬁ had 3‘61"1%‘"3%563%5@% ol & of e "@?Wﬂf?% I gl G 90d

fonvent Idr)&’ﬁ'ate BdeSto the dEbled ¢M¢§Errdﬁﬁaﬁ§ and c.mama;b \e&age §
put prheerenrbmad whictuetains ¢e Prdibdestttle |t f ohdunﬁad;theretaaumie ssqzvqﬂéopduoxdrwag@ !
seerwmc'a%"twm %‘e"wats Oxpit h t he sa"!)sqberrare hps @ s olfage dYrakappliad t o

RN et TSRS R T

tecrupploa@ﬁ EP saso HawRMr diwbeke |n th&; sanqmubstratew ne maﬁeboltaaswahnl d
i sai d usingonBIO Mot rsubstyand bigsovoltadsi and & r cui t Prpsantiahdi sdsendivrcoupling eaid sm‘:hlswelt-

¥

' scal shdulttvhdSs Whtﬂb&ﬁasedb Ja ean iInt earsa (vg.r)oaﬁgésue & p-tivbh ﬁu a
t age dopmlyivqitageioanpiied\iantige mltaamm he PN tardsi@s,dr thathiee semicasjuktoedbvicéikasat O

| e a Berhip duritgctheforwnsd bigsing ef they ?ﬁ% pHbt eeirduis gonnpeted totth suaﬁtrtestor protegtidnows

R | B R Ly

| di ndire@lytoriectediigtemaliyad ok g supplyiton of tbmcshéseacMeqmmhl is lags than thelvoltsife

[ erasjurethet suhsty py-a{ iepppjiedwlienevgethe t 0 s ai deI [efinegd b ithecautn' of s dlaimpruage
11, gkﬁclrcutm . ubst ragt ey firstl y @gﬁdﬁg%:gafﬁ 1"&§f oM £ “°'

rr] apg id diadlo "ﬁf MEIEBx Jer, ta ; (Vee) from said s ﬁLlwh ﬁpgt e
N saiguli&tinavoly 24, RE €11BE Al rsszusdgag a 5 Ovalagd (Vo) RPrdsait@ndhate véRb WAER isand

[f0ERea078. and secondly coupling sa d gtsptel thantbé voltagedpal defimeddyBhesoint

uppl volt ¢ QE gbjget !E‘gepf e8epf] {nventigh to e [efr?"v Prehannal thresholsiand said sugintyyoltai d
bi as voI igsontebareuit s ¢ A Vedhe substrate [err] is

3 b sent ; Eﬂ FuthbrSh Iosrsd of the rbsaht itvaRticA g CoN- ﬁﬁ&ftdaﬁﬁpt*aﬁ ol bilaRfhgbef ore the
suppl y vmévidage improved subsiestetsiastomrot&rc(il0) sand tThe abiove iaGoned ehiu&ﬁ ahd/Bhjgcts of

houI d tand method whigh e"owetsenbeltemrae@dpm\efore tnemvent-onamdt t{f@m"]lmg them

K oI tages""f’ rﬂ';'Pﬁ’g'%t :j:s?g%lﬁﬁl to t vol t ‘?°§° Pﬁéﬂpa'ﬂﬁ :he

f esul t tiip da or TR YAt '?? a§' i cond Pne e tfiéﬁcté:' ﬁ lwue
¥0 the forvvar b| asing of the gate 40 g cbs,gmbmrmge

subst r atSuningary gfititieeehtiamn pr ot ecti on di ode andig hés sswplified sqhersattcs'epre&matnon
agai nst e'ké hedjayeption\jhre i '@V'F' '%*egfﬂaf#t her chb# &pical; 'GMtPFQS??QO'T gircpih o PCMOS
channel foglud rg,mg? Bﬁ%mg logitoyiby by dg;gggfgg‘r InfoRuRFUGR Wif e fyepent
ferr] f réﬂlrﬁe rb‘éi@ béthae! h beiid €S ghave NG ik binaticCrepresefit@tidh of a pre-
Substrate when said bias voltage |s present directly connected internally
0o the Vcc supply to and has a val ue ch is less than the voltage assure
rhat substrate bias is applied whenever t he 45 | evel defined by the sum
'sf sai d supply vol tage device is powered up.
[err] and the absol ute value of one P channel A circuit in accordance with
the prior art portion threshold voltage, and decoupling said supply of
clarnrl |s drsclosed |n IBM'TechnlcaI Di sclosure voltage [err] fronrsald

- -~ 1 ”~ A N A NN N



3 EP 0135504 BL * : 4 ferred enbodi nent of
the present invention for application of a bias voltage to substrate
“contact use in controlli’ng the application of supply and 34 is shown.
Sbub’etrate bias voltage control circuit substrate voltages to an integrated

_lg circuit. 20 i ndependent |y courgpso 935804 B1f substrate bias voltage

" [err] as well as a source of su scrrptron of a A& edct
B B o Gl S S,
11, a CIVDS 1,1,"(5 gra an N c armehdebéraaarys:bmesaﬁsohas of substrate
§ source cCi rcur or use in conJ unctlon vmthbltsrmmeleé‘ésdrﬂs Weﬂ@ntﬂée‘!"‘e °fs“|ﬂz':
. connect ed uee:nbmrqfabrefee'edmnmunqﬂ!s drain fnve g?a h {Qi{,

 protect i on Refardinginpw tqfigal, MO8 o VBB {134 ’,}gﬁ hst'.e, S 1th Grain
-conpri ses qwté‘,qfoiﬁm é&% E ; mﬂﬁgqﬁgﬁ;ﬁ% ecti ngcoatacttobﬁ}'ﬁ‘fgtte@ fo W (ldiugsl)nﬂie glate elec-
“transi St orstm BRukry for @RotdchAg i nverttmdeo Kia @3Q:hmm9dt°vcc
: transi st Orcmoslﬁvedet rdan&&mgMarduemans@gm at o'F"eﬂF

£ and N-chargeind Ntamebtrwlstmﬂ fOBrAXEsEENss s v defipoea mﬁ’é,"g,ﬁ tvwﬁ
Pe not ed gggéﬂg agma on conn c%eﬁ a{t@h E,S appeaﬂ:eﬂgd s &Ier fo rlpﬁﬁ:o?eﬂof ulai'it\r
ine 24 | féf

cha a d Yo G-ORERRYN trifsistor BB | | ne  3f@nidsidppeiring orbnpde wliedto tphe
2 conmon conpe lﬂéﬂ reSistéi16./A-diode 12 is fareéder r exd t @P'&@f FroENentinpa P %%‘t" |
ﬁg Ve anne

cI arity. odwrmeierfacreansrﬁgsedrmﬂﬁifdﬁdv'ﬁl-tbhanneI Eéfﬁ's“izée Ve, line
3 £ appear i ng ictegratedeircuis aﬂﬁiﬁi thro su' r &r&dggivﬁklﬂﬁngﬁ:e 1l'he
»diode 12 k8 5"%‘?@”:’ a"p 34_f ngé;,nventloaabut mgmmrcbmmoommpwmrdn s
% ~at the int ad gi(é&ﬂ cir6Uit] SibStratd 6 0 t hotManrﬁl trgnigiondd and Nahemg,'mr g 4

| series wh{a ﬂld WoURIbee bonnetetiro st wdreeiof cuit s o nod e 40
% subStrate supphandiage Mcwﬁmmrssbﬁ" 'tt%cf i s suggf 1o gm?ﬁft to‘lljsﬁ:gf; etk i

vol tage Ry alg ‘f°é ‘°t 28 \tbrin &ﬁsmﬁata Gongic B4  Tthe ibBirOdt P
#is Vss lin latt mwbstzf at ghanoel ttaodior. 38]is alao eamneatqqto sub-
%OUt put  appgsipr .wam ﬂuﬁ&ﬁﬁiﬂi‘h aammes-mal dr ai nstrate Gﬂ'&? GGJES‘ } ap;f‘;{fgeﬁfgn

0 e

gcircuit, ss:h&trate 20 of P channel tranr s egpnegted | 30.
Etransistor eorﬁdamﬂaBA"% fhayingch n%‘” 1Bd t "gns'smr 4% s appl i ed

]
“'t 0 node 48 a&gpply vay ;agear{d\r@@re aﬂﬂﬂddever
fsubstrate o ;;'QTE erﬁ{@{‘zaﬁ% ittt or 40, IPopdistionclo voltaig gpe%ro V4®'"§zF8

iy al so b ammai. llhO'eQesGuV&elnd)NaasﬁbSt r at éhe inyester e REigih g’%&

£\VBB |ine 3%?mecbf rsupplvo\romgq (Michis avenef’ E‘e[err] ﬁéi&é?ss i SftofN

__;connect ed P%"@tﬂﬁgt“?‘ égﬁ "'“z.?f ,P{'e ragsn ariRel :rané.mrss e eaich gteandsahe
2b

Esubstrate nd P { 'ansi deics gabl cormeabdsio nedsiicharEsult?

bsub- conpr Jbriviad wc;b:kneaecmo N t ypechanmel transistar 38.£p the
X 3 nd haS rrPt y?,gﬂ.ﬁ%;eA@ om,amgmt ‘mg“'g at the ) yp 3 0 Volts appearlng on g:cqg;\ g%ws rate

E-onnect ed cammenconnested dgins rapgistes chann IR '" n:ﬁ%%ﬁ.ﬁ?,’;?::t:
fhaving its 1% B(TE"““"' t“’“f'?“":f‘rg gzs%f ‘81? \?s c%nne&.g.em ?ﬁ%{sgﬁ r4o bff riEheS@rp now can
fconnect ed '8 &“'%Bﬁéfcﬂlb Gl bn drensi St orfuddBommith K e«wammbﬁaa

2 Z\b,COUF” eao AR Efdstestd doftact nnec’lddtba@oﬂrge and Vs\s"taPEP H'(" Gca ing " ‘B‘ﬂ f §
8321 genef N, of omo-s.lntrqqebeseenshqﬁ PP o | EeliTie ";%e 9

m | ed tos‘ﬂeﬂﬂ‘ |'1 th';' RAIRom with r'espect to Ve an
he i nvert ve ,,,;ufgym.sg stor 4?¢c$wv.ﬁend)‘fisssum9bl5pdvol t;@f

Vee) is araaﬂd HH aphliedrielthd r ansi st !5|5°m!ts' 0, pde 46
ource of I?nvahmmbnstngambamel@rpnsj_@r1md@h has |F alse 2 Q:ﬁ{:ig:{%f el tran
f

Jiah éf"

B hiis causescharnel trangsistered? eyan “drVaF " ct&d t, nBdeP 86 Vgs. This
35 Yo% 48| ﬁf:feﬁ‘ﬁ g;m?ha% Léhagd1ver t Wtsuusés Fgmvfmgsaﬁshmrgnso @on@@ and
frhe source ;gﬁﬁadto DtFatd/\htact!38 b¥BPph&Y beforélevi ce  gamhesss SO peitsce eubstrate prsist Hp Note
FAs a resul tie GupbiyClmagecVcst Inansiestcnal CHMIOS forrrtét‘it ShaEEﬂ“ @g Ellts"gm",ffﬂﬁg ajﬁq":n-
jf r ansi st or taﬂmclommetssccar‘i‘d"sbméﬁﬁ r’(ﬁ [er“r] o Wery$dnid3Ad narrow
“appearing dp fupgrate °%‘ﬁ‘ r%ﬁ ng: on Vcc wmbabraammmma
Econnect ed df 4ﬁ§ jj? ?f:e ha.,@ tage ,r,@ Q6 Conb&déterﬁrﬁjedaerd oW qgngnn'r@p two voltage
1 dnsi st or st Garmdgel vNI fala-:ﬂntoema ransi s@mheszfzcﬁ b Isfocel;g' ,:’t::
£401 which negees cmueesaﬁnq tror8 f@ward lbjasingihi ¢h  hJpiiag fhejgpty %ﬁg":ewr:efn nonconduc-
;channel tram?er?@wmﬂwéﬂzas # ﬁ‘t %g(\,krf’can | nt; ‘Ef‘m‘ gz lon of
¢ nput pr ot ec?‘ibﬁﬁﬁ ﬁ&ﬁf % Bhe 'ts subst rﬁaea,{greaesmm betwyem mstgateozort
}10 with sub ‘k r% &pmtedﬁ&u&source age contydlfrom feé(aa’ﬁ% °d338
28 andbpigé Ivbrtaaerci,.arorncm&un[m fof cofitraBinG Vo t s that gongitipn Whensise f5 hefd gt 2 gepstant

satisfactorily providing a | ogic swing appearing on signal on [err]
 24can't go nore positive than one 45 [err] |line 24 does not exceed
:yol ts in anplitude. diode drop above the |level of 5.0 volts w thout
tuxdng on diode 12. Thus, a five-volt input swing [err] and [err] and
[err] are applied appearing on V, line 24 can be applied to the If 5.0
volts |s then applled to [err] I|ne 30 node 46 |nverter conprrsrng P

I T e Y = o~ I

aﬁlplltude

| tran-







EP 0135504 B1 - o ‘ 6 volts and [err] is
arrped fromO to.5.0 volts. This If Vss is then applied, normal
fperation w Il condition occurs when the [err] supply is turned on occur
@s~descri bed prew ouslg. while thgp\/qmsslspuyms on. As |l®eng as [err],

channel tran stor 3 oC q. transi slt Qr ere g‘r St talhgp tal%lesmpl d
‘ rampe to 5,0 vo i is t en appli m e
BRE L el 0 Maned 10 M

rder chwn e gcadnsﬂlﬁ [s@nSALIB hanpel transe dhbrvel téhﬂsnstsr 38 and):{P chamtehaa‘nsnsthel r
our ce- t ahehe aini isvthe ttrgshobir vqnaQeopfelhatN- of f .40\wmedesigned WIth very large Z/L ratios in order

n the | Ph?em' transigtogaend wchﬂ""ﬁé'aw@gl'r‘giisbl y& smdhat thploﬁoqﬁea ﬁlvalpﬂg Ie ipper tl;\g
Jubst r at 8FMePent . . As [err] n "‘e ﬁ;séﬁ('g T Bhe

Jesigned Z/ L rat I\Q"i\ﬁgk(b{h@hﬁﬁnﬂ transi st or r.uud |¢ufed|e§;¢.faa yatﬁlmni
o [err] being the threshold voltage of the cﬁhmbialanﬂdtorssiui]l be sofficientlylsenaliitaai n

urrent M beino !hedmhe'é vp'@ﬁga af the Be'mnnelt r dhsi §'Pl9rﬂ3P drﬂeewept-e Hisrfigure to P&P@F@t or

2 and Ntranmst b h tran sl t ranSI

o1 tage. S ESely Ak feth 5}.,@ ort 12", PR BaRE B oo

pecause gitiod, hﬁdJ @héld’&oéé@é U swi i1 Z/ L pedd d’. vv)ifEB Vditdge QifnitatioRs gf thel’traﬁ-n y
S an exasweipingel treasstop 90 oflodhite B ghansel hrar-d cs 0 eistors t[lemse]ves m @tqulhui"d@cﬂon Wlth

hbecause, sigtpt 38iremajes anaWhaer Ysﬁ(t’ai*'lvoh§°fbf t he tapyAwo po H ° 'F

f £, whi L thggg‘ aﬁi.it' |s w E\ahm s ”ﬂ%ﬁm%mms fﬁot' '531? Ader

uncti on MV ah8

ol t agess..l At SH%OHJ;tﬁhtbG, raﬁte ,(VLanto),l m P-=» hanrwhatt hidanbéent pm:déiB ttaaarnioretz-saare
pf f,  nodehan@el trammrrmr\d ugag@elgh%slssrmt rate bma@w’o ISlt @e vxh'#sl m qr@&é’a'ﬁ/
jr ound, Efastvely, e BUIdprSlo 3 ned 'P@W

ol Tage m{ﬁdw corg E)HE'% %ﬁ? yﬂ?g \70| tage 15# stt: blas volta sultmg chu damage.

bt eady - ST Fhdeh maruﬁb‘iel A1%n ob @bdr thatAhe BhE | St ABe cMBBaﬁd(ﬁ\GﬁdSo i s ventiai)
at hasrdtieecof lpmwneded\stshe AE bt B chaneln chanrafibwg foean lstewatedlﬂrcalnehln\bmrwwnm

 r ansi st trpnsistor 44 rﬂ"?ﬁﬂwe't!’ﬂs@if%teﬂa‘t?@em as corﬂf' ‘ZHF“'@PPR!\U gﬂtaﬁ 'Vé'l‘§ i s
hange f %row e N actgl abrjlow char . ‘1:3; sa'gté voitage
ircuirt giiBRinderd i8oMY 6F igkimur |300f i |l§“ d‘ rediand eih%ﬂ%f th® present

bubst r at gu rascm‘.eh:t @ems25thas Bsen &y toeué or 1 enmiestbns rtherhaidwf foo risdiation Jbetwaen

er r] satlsfactory) The Z/L ratios for N channel tran-gj t her sggqq;eqﬂglecumpqm[ym\d p@gmq pi vq[tm
y s 3°“ "a“’o"“‘ e eelsen that A A 52.?5’ t‘?‘oﬂé‘f ﬂ'gn?%‘bd
,--thod 0 st?ﬁhf gf%‘gﬂi ) LS 0;5 P-iherttare dirh az

hannel chann 4Qﬂ'as fhat fof 1P Qﬂhﬁglﬁgn-m rcui tnoﬁh’iapoﬁlﬂﬁﬁa h%llﬁmoﬁcb&ﬂﬁitlﬁw '
4 must leisess 38jaskbdoy di fferent val ues. theslnatlmmmhmp\i owetta e onl¥.
I'n t he absence of a The Z/L ratlos f or P—chanWéi'et t"&‘?"sd the

e £yt R

;,’ Top undederebp Jddlhasn&fe mxmw I&iu%&i iPCi pat edexampid@nd ndtsis a[liphtatiod .to Heescope of
'| rcuit awainetwbisistbr 40 toicoraiu m@mnecs@mst r at e thejinvention. (450/ 1. 25 has been

nd to"el@t“qumﬁ?'ﬂ V° or isglation between satisfactory).
:he /e @ ags 'Rj‘mﬁ re e sou?‘ces g™ circuit supply and
iubstrate, itas v - siIstors J 4?4 wil | pu(Aw..degraed:@m.ﬁb&mu.dgavu.asvoltage

ige suppl yEs. ﬁhltdukthéuupbhnanqu‘cnmzsnpuomed S ubsdontél ecireuitr 2@ rforned Sa j)adzmmn sub-
A\ppr oxi mo@h@%ﬁ?@‘ﬂl@a t‘"chﬂflﬂeasm%@m rol ci et ;'E‘;@(qu f?fét‘ﬂ’('j‘ e "o Esent
ool 7P o0 e Z..r.“is 18 il e 8 1ol i g gV gl Solage
i npl y i lﬁﬁﬁﬁ% @@%H HbWeve N chmal |&fth oﬁﬁlua stint¥ans{40) for
hannel traryistor 36 aam.daa ams&ucﬁaaafeaww\hl I e C@nﬁlmmat bigd loftagh (Vps) 30 stud)lssbs&&e
hnd 40. current as previously described. Agam,PchanneI pulgqnﬁ dblgsgpltagettan@e@; and geqouplmg
hower . V\WPP%"Q’H%'PE"'ﬁQZ/\!“ Q?‘ gPtBld affove epet j {ﬂ ?ds Ao d'[f“ '@
ppl i e (isolate the two appl voltages fro %‘Eﬁrpl es of otxsa né g;l \éﬁ n‘} Qacﬁta bed"' i Uﬂ@ utpn
th 5. OV\éé);,IdS/BJ ®o Qgparbeﬂr)h&d) t he gate of N c&irt¥wHen said bias voRBgeaV{s) i€ absent; the
ppar at us,in ititis tase,{withiid ¢ds,criodk W8 wolthge 4t 0od t ramat shiapactedzed vihtiost thnamnﬂttcmr
hannel tuasietenmeat@ Howe\tehatp ﬂtanPl’SN*ﬂe%Pfl tiem ide @

tl‘ 1 r gﬁ ns %
yr oundi n il contlm tasmﬁ ff ecause afesltsoh 51 ﬁ‘fﬁﬂgﬁcgﬁia &ﬁﬁh gon
0 the SGORE nidher of Y5 Rk apblled YoHagbe. 6f t0 CONGlid suBétatsqsd e gainst Bides-
nvent i OMThis\Wil Jsa,ré.guaub awevaegésaﬁ 34. WSI% \'&ntﬂge\ﬁﬁdnhssarﬂrin |tftaSsa3afe; mBans
hannel teschrmshest or 38 i s heI d of f, whiches (48 decaUplas said bjecysiipdedVesl WrenFaig
olts fromthe remainder of the circuit.

. An integrated circuit including a biag voltage If 3.0 volts is then
ipplied to [err] line 28, node 46 control m I an on a common
ub- and node 48 voltages are unchanged and tmm“““l“i |“ l' e therewith
or ensuring said substrate has a states of P ctha&nnél frahsi’stor 38 and P
channel 50 vol tage applied thereto while a sem conductor transistor 40
—I’EITB.II’I as t hey were prlor to the deV| ce (10) on sald substrate has a

I Y b1 ~ I




VN . EP 0135504 Bl 8 bias

fivol age [err] is.present and has a val ue Vor spannung (VBB) an die

Untérlage in Gegenwart whi'ch is | ess than tgﬁ %‘fl tage | eve defined by the
'Vorspannung und zum Abrennen &R sai d suptg%g tvoI t age Vcc

;and}t he absol VS DA DL e M;uerl agev«bsuamtﬁemem n

v Pc 1anne|b' E E@vomh Iivéimuigéd by the \or spa pmn TJnterm 235"5&3‘”

cHULE di?a?d‘ﬁxp 4@"39&“&)8“““39%(1 ”Ba“%x'%g eiten .[Bs%)maum

Anschl [ ewan:edﬂronb'@mgnguw u Ahsdﬁ geagge\,{':ebsrg]mga#mmusm d
“bi as méavs (4p); a\'#%ldéb‘{zﬁ Fehl en(v;laran\dtartm age beini Fehly e

b
_present u 6 B vaise wikenig ( VBB) nurwaﬂﬁu-*cﬁa eke‘qlﬂ‘m
sdie gr eatg 5 %}\%ﬁﬁgf&aaﬁd:ewﬁeM| ned by \%‘"‘ W%Sg-ﬁa:\;:&ren m,?‘;.ﬂ%n:é.
{_lﬁ:‘ gsﬁloi[ d(%ﬁaﬁ:g?gm;‘gd Srdnepoct @e%él de, H'e t §fen(5§wcy‘}ﬂ KarC &ia mamleiter-Vorrich-

 p- Kanal (?,s)Thaﬁvgcqu%la ‘mﬁﬁ @ ﬁ&% err] 40 gungBdindVEdli- der Asriggen (38 vasbyndene
daB

Schaltung {12} @um S@\tﬁz Nef u.tbér aB Ein-

isind, gf‘;é{g Q{J(vg;bsaﬁthlrilhe ci r@amqssm gil 3 gf( aa e:::
.conpri si ng,ea Lugqn@b Rt it thiesof Chrineqtd (34) dem)ist,
ccoupling sad d:pﬁlvbatagaww.bn@gvener mea ﬁ g ( di e @mﬁpanMMngBe | st die von

l_jé;(ber mffi g@morEncted/Qﬁtw ﬁ;ss)- 4o g %Eg%eﬁsr CUI t CHopSusmé ausrdp rvwmnsqﬁ anpung (Vec)

-'f39an955pa“'q , @adider st e edriemipkeqlyien Wert ey Ambi"":l":;;
.t her eof c age Ve dnﬂsmlrtgtaelou@dtO) di e 'W?% ) £
annu

rsor-
ysaid s Upp'n&dé/(ﬂé) h:agﬁd(td/m)lput afrvdldlﬁm'ﬁ'l"FE'r nans'® ch, semhd sehateisdie Vor-

é-(VBS) bei nmmeansmm:t vor handen |$Im conne mn@mgmeammmnw , der
I\Cnage [ er [The circyjt¢ gé"ﬁ F di'e Spannugrg®ayraBRlée $rapnun @ﬁf“sﬁd
scir

WWW& bvﬂéfaﬁ ts@iti thimbns dePunBy g[g(els - ngL!ioSchwel

¥ it und ger Versorgungs'
tVer sor gunmaa.;yw s?(mm),mb Neghannebut zﬁodﬁ""f to said
zund dem abdetike)tabd smdﬁmvemrnw“bi afffl |98 hwel - |aﬁ1 dhu &&pmcﬂes agdie f°€"°fvf
tand havi ngorwaﬁM yvertes a‘%sa Jisgrstest en Hi ua‘wmismiml (88)@ym Aoagh o

tnode (48) coubl sy " $irst sepanpung (Veshdpr Unfed tgé ungs-
“Ezwei t((a HI) ] iﬁ :%f:%z{‘ e\o'erss;:g?:ﬁg means s 9“’:8) enthat, B0 /5L e g
un

els mit der Versor-
Lgungsspan nwaga(eéﬁﬂ oaem&) aw%“‘?’ﬁ?e Vor - ';E"i e A T orbRde e jund Bei der
Bnhdr ei n S aincludilg thel s : .ﬁ:ﬁ@{ Nt eiNagatordié 142, ¥4)rawispibe rdef y?’“"l!(’\},“ )
Eeans corrpMsd enW' Mg J‘éa ésa g) 10 said spannun aﬂagpd r §r45lp%:i‘::t‘aa|;““er Ve
: nnungsg 'aﬂem “ﬂens 1 Bia¥ (ohtagt Vs Yis préfet; Ci r®ui t'leﬂﬁ“ %‘ .hrem
i e W mofHIRg EmKAN3b biage Pog | envver ar m‘,’um&mamg ietarsten
2 r| ses ansaNs?abmnedlhen sﬂg b'as yaliage PP I§|| | fsmt i.ﬁ,, m|u6ld(4d)e!hgeschlossen sind.
/e sor gungshsedevhwe" e;ndrreans ( 4%, Schdilung damAnspfuchege':gren i das

.:& ‘Vgc) fest a@{l (w)ﬁ\v‘,gg et% lﬁ:’é’f %| MOS' t eso.  dritte Hllfsmlttel {36) MOS-Transi

bei, d
Echal t ung sewicofduetof davive hasei n 5 A4 %fﬁﬁf’m e %‘Ewan

L nf egr at ed g circuit cdtide&tém tﬂdshlbqufem Qd ﬁmegémren (@2 délginen
fubstrat e hgsinm evestsivaoltag spaamug.geg{a\&)sntdsten Unterl a

3':". e Er dungerizedipy qe@"% sa aﬁz o gm CesON S8i Uerfahien tzue Sigherstelly ';f'nggfn :gp‘;:f
L chaftung (3 %Eb?@fl R’t’,.ch th (e ooiBbe Ei ngangdacﬁa'gef ‘%}[ﬁjﬁ"}f‘ A U htoriage
ge(r] appl || gdei\pthe sum of sand(éuemolﬂe% dritt g nﬁ L'E&mlﬂf@ Gorﬁ%h&und@ne Versor-

d/erf sor - i ncivugliandg ttiahbs@ttepdueb?f sour ¢ as (vagwngdeqsanhun den
'¥C) e S}uagwdg '%“E:i%s.“ Faand spu pww?unﬁymm Segeey der

n-
ibstrat e; v a ¢ibSwhenis der VeVorsp '% ng :er
mid bias v aEgdeﬂhvSlaleﬁhed by thpatmung (V@E &gﬂwys “)hﬁing &Z&%&C el Unwﬂ&!e

f\Vss) subst @P\bhﬁihel&&as!holdmu@smupﬂgéﬁerr] |s‘m Ea" Q;ﬂ,,und 2vbitens beii e-gemﬁtu
Bi { | hrem EageMayspunkt an der Vor- and secsgndlbﬁnaamal-spmunmwméla yg“:f:p‘s::'
_olstage [e % nnung (V9B) der Unterlage umdg riVic) isnr dit ‘t"&e'gj B b ieiter Vor-
Lubstrate \/\ﬁgﬂn@'&? ias voltage [err] is .Ausdga 3'1“ ‘é' 2,\ morspannung
i ngang des ey, SAeyiiend SeraitungC thitr siner emﬁ gigef i n t haich ggsbafnung (Vee) M

FUdrkd?
Schal t ungshigeheinsatree Uateriage U-’ﬂ deten m en sind. Thtaiktord it @nemnaKankicenthe
of bias [ er mpngsrfigeuerschaitung fat- ) Anspr Udid1Bsibiter-Yarfichting et % “§G‘Q t?{lage
e

fo0r] Vol Cages I IEATEL i, drressp ST B

elst, ferner

- Transi st (10)agied Sesorgungsn t hat @f%éﬁfg dRWtspaiirar
Schal t ungpdﬁﬁngé\mgr Blogsen [t mdeqmea‘hs gs Qﬂﬁl@ﬁﬁﬁﬂ’gﬁ@nmmd wenn SIG
|

substrat e f carster Hitfemitteloi40) e N%’h@'}ﬁ’élef"ﬁhgs I fsm tteI
1- Kanal vor - agai nst excessive vol tage input s further charac- richtung

nthilt und di e Negatoren (42, 44) einen ter zed mlmﬂﬂmnwﬂuml d bias

ol tage [err] from CMOS-Negator enthalten. sai dH aid bias -
/ol tage i s present 45 5. Verfahren zur Sichersteltury, dal§ an der and g
1as a value which is less than the voltage Unt er | age-~eprpip

Schal tung ai ne Span- |evel defined by the sumof said supply voltage

.nung anI legt, W hrend an einer auf der Unterl age [err] and the absol ute

o [P T

e



rst en Hlfsmttel (40) zum Anschli€l en einer 65 (V.B) von der

gnt er | age abgetrennt w rd wenn sie 51 I~IIT 11~ 1111211111 I Ni 9
-'P 0135504 Bl : 10 mt einem Wert vorhanden ist, der

;_e“rﬁ nger als - de tenS| on de p substrat (Vag) a la die
Bpannungegr 6Be ist, di® von der %ﬁn@ 1g*igadjﬁ"masse de cl%cuit (Vss), le

‘J.r o Si enmit eipgre (Weaty\art: andbrnst\hargenlrgangsspannungteﬁé@cge putetisgliomdasesirat(Vee) 2 la
ine- entr Smmw@e vop derSymme aly, t ensi Byssed 'W! ftiv, ‘H@P's'éme moyen ayant

- Kanal dem absolu- al | ma sion
‘nver se%n?ﬁ {dafe 6 Vbrsdriingsdp B ﬁ%‘hﬁﬂ mmﬁé%aﬁ %@gﬁﬁ?ﬁ aima i)

'fonnect avg w:eddraJmagmgd&nhmm mmd aI [ rremov(NQge:wmassdeﬁ cikdait ), agmoyen
b et rerﬂnvmmm\unwé/mhmltememv\bttmha VCC) et Iruewss\@ndm noeyccdipntrég tonngcts 3 le

i ESEETmEs  BARE Sh e

di e aagirgee SI on ar| sat [ on Udhedit selo nu,qa,e Sna)0aNs Rkjel le
ei nem p- Kanal’- Schvvel | en- (VvBB) et unousumd\ovlm (sa)rcbmgre(mags tepsighd A

ReMendications
une wert ver sor gungsspannung (VCC) 4, Cll’%l.llt selon JI[aOrevendeucr;Elcl;ne3edacriil§|Iegue ner

o G ciaf S e e oot | RS RIR

conpr encbubshat tcbmmbn Sdved S:elEiGiVﬁdild 44) comprend un inverseur 3 métal-oxyde-semi-
MOS. 4. c@fme @nns-ose#@npliqeéermmlatmdmn 3, dmudt aevmdtm,s c];mp@mmaretCM% 6gre

i ncl uant fop djatientation: fye¢ ’r‘}?"é""q“ trois %9 E‘;S' %
corpen A M A 207 T oR R et T S
Can@/ N, qugltu nEibY &8 polarivdtibrd QL) at(s4lastr ah uk QiZPOLHif 8 ¥ékicdnd dtﬁu? burp@ﬂibstrat
fgar ant i rquand la tensnonﬂdé pal@isjtioe est puasentc)\eer seur ihclnﬁllads -apiitptians Semsistant) & faunrdr des

It ensi on @g U@e'watpns@ﬁbbt tepgion dndli s squmeel @ twqon Me polefsatipR (Ves) et de
tl

lconpl 6 s 10 Qg‘ﬁf Q’ al l"'ént E e AGEL imgg:bﬁm
5. Proc p.. h:Bn &u} :%Em(vﬁf apéﬁgt‘fa uahd feAERe

(10) SUFauh&bs&&bﬁand la fsion dpol ahﬁﬂﬁﬁ(v ) un Su bsdtioR {(Vplcest présdntd: et, I’iieﬁ@n&nieaﬂdl s
trat, i restabsente; lavirpuititantcarartéyiehen(c4@ye pour apppliqueriat iouﬂ'ehmmmpmwcc) au subs-

d ali mad? et lgg,pyram 35 3‘queF"°'u%"‘! é"n?f‘ ﬁ
T ?g&t@fiﬂ%ﬁﬁﬁ%& CEREL AT
la t ens'cﬁﬁhl Sanf20 qdd te AiRpdsilif a Semicdnbl t pothrkatidhoV .) ef Je QbHaloA Ld'dhhentation
con5| St coompdrtd ubieireuitl| 12l @Bngeilan sahspi(3sner amj;)lcc:apremnldhs fransiborsdingital-ceyde-

Sour ces R9Yr !eeprsléw @@fﬁ)émwh%%lw 8/, )35 t sefeicqn @nur Mﬁﬁ bﬁa'&h Pserhoq aug le
_ ;uand R pheés o:luude2 ag;:"f::?\‘ﬁ?ga risar b al i mBHannect au su our e%r t%q‘ﬁtp# u't
pol ar i S%mw,.ﬁﬁﬁ f'de ctélﬁé en outre

Sions d’ent?
appl-i quedst présehteata mvdﬁum amn&aau 2;5) pour eaeuuufnlqwstdaa:uﬁ;ﬁmrmpncanon dela
g' al | mentaee da t¢ do’(on)déﬁml N l{ orhe da 15 ubat r atensjoradecholasisatiom Mesd B SbstRy hta:nd!a

. '_nﬁt al -o

ubst ratte%li d% %“H@J?‘H at i on (V’“ %" dsa"f"aw 'Vm pr@ge E‘ tasion o &
deu IFCUIt i
evmﬁ?e tl aﬁl‘g% %@ ﬁs o

apFlJ qUE]e IL denkion 3% Vee) aWc@ al rfbﬁﬂ'ﬁde d'lin ensnon de
sem Condkiont daugolafidAiipn el,,)lesspr eow@iceh une 30 45 t Bdil dg umald’ bt snmmwlrapdmtuon dela

inol ari s a‘taletbhq‘g périgurecau '!3@99( de msim) ens ( MSW'B %;? est ges::eq:ta:ﬁr::
absent e’de g&ﬁ gﬂe Q%n%cepgn f%pOSI t I va UI' egr' ! nﬁleau de tel"ISIOI"I
Shh oli%le c§nQ Qe i1de

t ensi on da orram;uol?na r&ﬂmﬁi&tlﬂhl@ cbﬁpﬂhéi\E)OSIsﬁl f teﬁs.s.ea'hmm srtmu) pol ari satlon
(VB.) etencetre @YImiisiamechaybn (38imeliattilamoucerport e un circuit (12) connectb au
'substrat (34) (Vcc) conprennent des transistors a netal -oxyde- pour Is
prot bger contre des tensions d' entr6e 35 sem conduct eur MOS A canal P.
en ce quo |l e excessives et en ce que |egprem er noyen (40) di sposi t Kf
A sem conduct eur conporte un circuit supprine |'application de'la tension
de pol ari sa- connecte .au substrat pour |e proteger contre des tion IV,.)
guand | a tension de polarisation (Vag) tensions d' entr6e excessives,
caract6rise en outre est presente et a e valeur qui est infbrieure au en
ce qu'il consisto a supprinmer |'application de |a niveau de tension defini
par la somme de la 40 tension de polarisation (Vi,,) au substrat quand
|l a tension d' alinmentation (Vcc) et de Ia vel our abso- tension de

pol ari sation est pr6sente at a une Iue un seuil de canal P du prenier

noyen (40); val our qui est infdrieure au niveau ue tension et |s deuxiene
noyen (38) supprine |'application doef i n| t ensi on

d alinentation de la tension d' alinentat§ on w! “ﬂﬁ"gg (Vce) et
de | a val eur absol ue d'une tension de sion d I'GN BB) est

presente et a une 45 seuil de canal P. et a suppr|ner "application de
| a val eur qui est sup6rieure au niveau de tension tension
d allnentatlon (Vee) au substrat quand Ia d6f|n| par | a somme d un seU|I de

ey . o, o, o M.




