1 EP 0 204 762 Bl 2 Description
‘present technique include I nverters, NAND gat es, and NOR gates. In one
enmbodi ment, the contro] This invent to integrat circuits
i ncl ud- voltage on thJe gate of theépgé]%w |€'Z transistor IS ing logic
circuits. regul ated at a given voltage. The
present Deselporgue -5 provi des that porti onseseit edhnigid RGicRtiGriars, NAND geted, J.
In the production of integrated circuits, tdnd NOR gateseiDone enttotimpntCtha control
oper at eThis invdntiorf xelates o intsgrated wivéujts dholod-i on | rvoltdge onitirecgatd oft tha pitestive iansistor
great singiegiicireuitiol t age, whereas ot her por tregueied(aba given voitege.The pressui techique
cance, in order to increase the functi orfal irrgrvides that partions bfeanpintegratest cirduiff (egm
the full polerrodugtpn ¢f integreted giroyitsnthe aeri conduaqmﬂfvtﬁlﬂﬂ [5an eRevate et the fllpowensimply

ge- ion indfle| sizeof fransistorsd méﬁ'?%;'e% ful | veltagerwhere m&er G?FEQ"F (e lepiccoinuiiske
failur é‘é"'ﬁ@'c’i‘:?rf%c H‘Pé onglly og gt put 3N 8] il powar sunply; voli-o
| npor- t{ﬂ Semicandyeter ¢ device go- Thg ﬁ%'eﬂ "Poﬁ‘i‘“ vﬁ“ll’ﬂ'y"}%wa el B@?Ersl‘%d
W th r\g s e

were not soz

e ﬁ?‘l'%pc"rﬂ%fp @ct bn"° g?ﬁg i ved an
" the acc |e e COI’ISI der 5"°5°['é'ﬂ't 8 °d T' T‘
rel ates lﬁg | fived | nverte cfz'f] "gsf iC gehat in
a fiel dfa& l@@ﬁd. o an mvertf:r emg? ng th

stO

P
decreas efb ch nel
gat e em %?tﬁ%@gﬁgg% ) ,,ﬂ,,t;ﬁ, °'pe?‘*;t. n&%g t%a,,ﬁ"ﬁ%?ﬁ?éyﬁbn%d“ﬁ?p
i nvent i gBiioud Niévels Qiob ek, et (i t,ozeramal e, at Ha/§ VQHdwsh NORIES embodfih he
shows ain&\@e(gareaﬂ@m@dyayn@ugém,elMrﬁgsed el ectric fovénkish, may cause’t

el ectrieanlers (le. holes or electrdng)V0 FainCsdificie®NI | €IS FiG. . Bﬁﬂw@Sn&Echﬂh&Q&rrc&ﬁlﬁl}ig e
gai_y Sudrbiggi @nthey frbavsrsedthe chlrmwlStooma@uckechbni que for ghtegrbge®n tHoProtitfioWansRS

t hey t ravelenchieg.t Wisncdvalanvbing toocuts; ddditional 20 tor; afiBFIG. 5/shbsoerrodii suitbie

pr ot ect ¢agierst are gerieeated andh Iseme: b thepe cdiem aval anchi ng e praviding ambostant witage to the
tor, anday-b@omg tHnpads inathei gataioxides kRglonbl e carri ers gaeofgemotetiedrassistbrsone of
these ceypthingrtae channel. These trappeg chargse oy di ng a cTHesfollaning viethited glescription Insiatesely a

become Rdyps Wt arp referied dosgsc faststates r\@ |"on25 logic circuit implemented ingeamplegbntary dran-
pr ot ect a\,%dqlqt%ﬂng ffegls °"é'!Pe~°f“P ® c hanndistor Tsensleoy haying droprevad prgtestiondpm
' The foI?pSWi‘t’? e @d'téee I at es °P‘ifa‘§99 Fﬁﬂ&% %&?“"%ﬁse"aﬁ emff"f‘%d
~to as " e'ﬂq" s 'dérf%ﬁ'ﬁary '
C an
tran- 8 subsé g ?'Ogy.
~ having daevpg ﬁagto% J& er 5" sf
. trap % %gg 0| tag%%dglﬁgm ﬁ ﬁﬁ. nol- '
BRI AL oo eYheE, i tﬁ ; R eobe
_ f i el ds defcd Beraling & (g&r{'é?all ﬁd“e§il%9 }j vol t cbr%ple For ex-
channel g isaiif fed ﬂ)r ph¥6rherit.r ansi st or, Ogg )émﬁlB ®henD &R ea'agﬁgtcﬁ's ¥Bmsne

- sour ce at usiA Fatehtho. 43674 féwroﬁydaﬁdsosl MeC h ki in &h@mm@ﬁ&m« o6 HHVO4bRhi-

| devi ce swtdheth Sulredt GoUREHLIBIEt infiiddls GNednip- Chann@bnductor materiéd) ltdchitfdgy, | theySdah Aeqlo-i N |

ter ns ahenBoninlerior X eunpgntMairral is\Wididded,V&r i OUS tezfRp by & paBetRuRigie€en suggest -
Oxide Seder &oimitithe oomenONdBSKhehitie idveetbrfiect t ec hriuferringdo FIG. 1, @cknise ioiter ipsoRh,em
e.g. tovihddice. tThis is achievaslypy indudinges, #ohe which dalintludeicinrthe) teem | “togiapgiricuit” ds| e
to devi é'éveog@mtttamjstwdpzﬁaa ethe Gryewercw-l y undsedi egdirl. dn) this eitchiba pfotactive tahsistor
mpl erfehtPa W’t"?’hﬁ%ﬂs!ﬂ% has agpepimately heer e | 322 hds|al sovrpesdtain path thatds spvigibrinserted

-35 anﬁ?'@e 19-SCURD| OfRRt 47 ythetr &ghshet or s Kk ralh Detween thedraing ofNegic iansivtars014 |

?l:r g??f 8§15 %2 qﬂ?g“"t%&'ﬁ'ff 5 a*conpl &3 °‘he"” ri’ﬂ’bl'@tfﬂ’f" b thampelyes a

entx a T eslnput Ioglc

t echno%%" rre f%fcnf SF?’ o i
i ncl ud i)' dFi(;J % "t echnl '307&9 fop Eﬁz e 3%
LLS&\’“V\’I}";”AE clai ntﬂ:!sthere r&ﬁareh grg b;:, F o |c si %0 r?wr{?'% ée‘m: :ng pe.

éﬁﬂ

I'ncl uded Jon@eroﬁrtmgaté bl 25 " reé@,r Taérart%mfft.a%& T
the i N\Riol Rlch63dh so thabMEl dRMSEdIrce vBitahd) S Ci kpidhitmds BVRLE He! Ve Blatﬂlﬁéisﬁré){are
rent pakdss Wlaldistdr 63IRG | pPdtddad R8s ARNEXOXT Mat Bbgtaded Rrore rm B skeRsiadHlds ﬁtaﬁjﬁr@' n
path ttasd asdesifedi @luby Theprotette vBIRige is gat - b@hdnRel tRaRsisG, (HYEE, Protebva Lirafdistdrhe
I Nt he typitaly ibstivn@ne thRsshdld wttiys nidre he@di Csst I' TLE InSthe likrentid ScRiique GrdvRIba tat the
Cur r entatiter axsdrs bextivg iad fthe pdwer supply Tald and 3clice-dhdii motenifbf reshERbIGRRSHIGATES Is
t r ansi dages appliest te thetlbdyle trapsistargd.ogin dévives gat e trhitedhs® a¥i ot & extcbaNs® igvérovalue, d¥an
T21, T3t oteheadwaniagequsiu| be frostentedy by Hbers el v e though( the desitivd |powerr supsly astentielcegar y
to maintain the - . conventi onal corrpl enentary pair. The input |ogic sane
- current as that flow ng through the "mgter" signal is applied from
~conmmon i nput node 24 to transistor (p26], which is a fixed bias current.
. the gates of transistors T21 and T23, wher eas the Accor di ng to.this

i nventlon there |s prow ded an. output | ogi ¢ si gnal |s taken fromthe dra| n

Y N I I R ) o o o o

d| scl os €‘§St y °°”Sta“t currery, ansistey| @241, ”%?‘I i um ek Te- Yiote thak qemplementary Arangigiprs

i A



t hat can advant ageously be protected by the t hough the positive

power supply potential (+V) 2 3 EP 0 204 762 Bl
4 increases beyond thig val ue. %ﬁd‘ﬁ end, transigtor T34,
wher eas the ot her 1 ogi c i nput SI gna gate vol tage of protective

transistor T22 is [err] is applied to the gate of p-channel transistor

pl aced ‘Fcrewsds toagkd [1s VdiueViré Bohices BRGNS O gr Citinglstor T34, wherB&2tha nttiemiogidiiaput eignal
transi St gatdvoltads df teniec diansibtve T220 kst age i (¥ isdapplied\ta thaegatevdifi pehannel yrafsistan

" cOoNSt antpjacel at veiGigs M/ with thspkictiiongramdvienist | ons TSR andha-chenesh tisnsistor T35afe ingiggjedpthe

Gl anped veitagais atdx. wabde, whicdoeay be agonsiant. or 5 sojrge gndgiralrpaenagstipny githe p-ehepppt tran-

par al | elmaybei clgmpedcent es toanasuarceed s glestpl a8 nesitdraiT3thand T8 asin prraliel.cheing focgisd t -

bet ween atnbnt, e Siidined furtbpribalge. Thedralivigitt he oukopen Aygeposttiver wtagec &Y g o BRHY)

on T23 iage freferandedl ie greund) prodid Isthen figitest ed | n“°§%r3? docgipd B e g’@h?‘& PeT “t 0

[err] - & V] Vuvnesre Vi ds 19 W@hq'%@"mrdé@hol d ?%@'cdfaa s‘°’b 1o} Toa
- tr ansi\g PP Projactiys Benpisiyr 722. |‘ﬂ9 acr os‘?" } 0 .o The
posi t i V@98 bt Y) and the negatiye, yoltgges(gro d®o f 8‘?@"% FP 'i Qr ade

C(+V), ad@icplycsuRe Stqu@w%ief d) ar '@ ! dlzc g,g B e g;mgq %g'e
! s
[er r] V\ﬁPW@ ﬁp wer Sypp! i ecfm['ﬁd B0 03,6@1 itlg®
val ues (-gf draln 9 rﬁl Suopl
S ) 5vo w our lI Eﬁgg
pover s ca}qﬁg .S’t%ﬁf Wi “gdon o ot o NONPh
are in g Oﬁ,%r g ¢ J1 B 3 @ pomefprama o o Tdn@thel fanbifisin bAR),
the ful l ROne -f V) dnd nichanhél FransRbeFin @éried, b ar shalogdes
. volts aq-aa Sior T g thredhb \,g&dggld,&bz,fal ns thgnéil | power supply typically
about S“Q,,cg { So 2WRits; lAind I &OSMMPIEY &hdsy deS-  Adwo MpitiPR Hatslisl ithengtbd inrfiGL S
fag_theg g ETHIAMPIRE thalGkddotds Voltide] . 20 heAsgadicated cink &ugie ingot sianalVed scbplied
provi degf bmteadémﬁgsuqmrq‘aamoé 2%, whichi sepr S | N tpdheadomeion gete onnection of F-claninel tran-
t ypi cal Ipfesaiendriin 4oltagd of IdgicTrauditdr 323, daesd Nn- C helgton €142 tanch mecharng) ensistorsB4S) alsnodp
an anal agoeseshr spsiptaly IV FoltsaTheapretizeeshol 3y 3he oy lopubpionst (Vina) is apligd fto the
typi cal Idygrée that Bxopesivesvoltagesel rdrceatensistenpl ar ycopense gate node 44 of fansisior T41 ok T e
i's i1 uperiamande iover @, vades wihotmnsistordynreo| 128, e cvrc Mipggtod,the PEW‘%WE'
vol t age and Zeomelry. Hewsverpean a M"ﬁ%%‘ﬂ' i nput @7, Té?r a"'F% "°d°
pr ot ect iredictiop imappliadspltags fo.q rﬁ9d’é"°2"? Phahi ch %°ﬂ that pm'
connect ically hsg a B'EWSFMM" ?ﬁ*"ér{"g #10LPIhe dr : éﬁ
T23, do t 'g‘i T ani ?sml'4

é |
_ iy W:iﬁ -
R L qu it

gate no 8 Gh She' Brbsédf bch46. P, Ofﬁeé?lﬁeuﬁvﬁéwe%r”ﬁ désifel S8 sibibh
- transistg ﬂ¥e° tput &wi dtnbde 25 | | UST hratb&ive trbridRioP (€. £F43) \6én be used, by

~transi Stsﬁl §chf3 RERITBAWeY supply \WRdlRion. TRAEN 8 I Ghbictingethey/ AGIBJ Iransistor 34t kB draind _

T44, ‘hayd GierPa sRRVIPRpE WiBgd 18 GRsdnaliipld ON i Noraiidistortias/ol tage (e.g., 20 |
per cent Inodiey B, “p-chBseN@4rkiger T8 W labation &Vp as abwe addiidh eof tifa proptiive méi&tgr iea s
“a rel at ingebaadiclig)Rate VitkRbs f-Ehainel tdnsidB0 per - beeh tunhd tochais antrimsdl effect dBthb ispaetl s
t |’°L/V/0I t1ag @ordificts. A@hé», GRIB125 |dps edseltialyn t he ofpbratlion|df fite lodic sirduits rirs prs fllogtrative
transi stiothe BAind @helts) pstepsielo Nale that/this taran s st embodinantThfive voit pevean supely is utilized
transi stherbf@RG brsauss thegetavolagd onprot@tive | i i t andithrotrapsipiers haveghchapngl tength of about
transi stiensisios 322 Bisufficiendy positivewithaerppat it ect i oh3 ﬁP’ﬁ%‘?’sd "ﬁ%lé’t"f rof eﬁ'?e&tvgﬂ‘
in-  of isweuresr Hetck2R jalpe cendugis pllowige surrept ¢ h| s fans d h? -
oper at i rfigw befweanae output node 25 and ground. Con~y rvé‘?'n@%rs Cpﬁ?g?ﬂ{@ c&r
| ogi ¢ t MEHEY: §”“3FH}°t'H%'F Yﬂ??@ at H?ﬂee?“t'ﬁ&‘ta I n 1 P el %fgs' {g g}nd
T46. HoW ¥pltage el wud 0f30 mlcrom eFs, ic

elay s is

out pu "f@"ea é)aé'ﬂef ?uq e.
achf’etvegﬁ% . %mﬁ% ol %ﬁ@é g?&ﬁ

gﬁgog R Apg.di: iy tisaﬁa;

transi sty g s‘vﬁnga RIS! bib ViBlay Wit driviRg ae0BicdiRaddlofs R theat
I"nput |m| os® € NaNNEeLirchif GG, 3t Pnsididrd T6F, 1L A& EnirRela
The add a ﬁf‘s. L@tfb%iar\iﬁllyt bR SAST OF  N@iind BN 56 QREHRbLSS Coad, atfaRsisttbl B4 AS

n- chann tﬁa’h%ﬁﬁo%{ &fsutiv gund to have a masMabdthafidl Giiths @N60 MiroapRedeath3
conduct s.  1RVaRniive Wihnidua i BPSxtentdiStornt | al | and thsiQEETIthad R chiinnbihedth f 5T mi-
Circuit She bdde R thel éhua& rdérie¥ & inbretddmple OBd ErOmaterk.tFa) thp ciraal bf EIB. 3, arsistors TBA1

~ this canogic. AGferifgiaauh. Peatvo ipuf NAND gaBlid poweandsTiaaye channst widths @tl 109emiclotmatersed
"because itseatgiaOne logit hpg igeah (Viak) &< apolled e an dedchetrangisions iT43, Jr4 havg\changelcwidthmed|

| engt h afie getoftp-thammatiansisior TBR 2nd echerfef | ci endQ yniquemstars \pachyiand, tiaesighes: (T45,0T46
1.3 micronmeters. For the circuit of FIG 1 with Its source that T22 al so
~conducts, allowing current transistor Tgl having a channel wi dth of 50 m -
fl ow bet ween the output node 25 and ground. Con- croneters, protective
‘transistor T22 having a chan- versely, when the input voltage at node 24 is
in a 45 neI W|dth of 50 mcrorreters and tran5|stor T23 Iow vol t age

o o o o —~ A Y ”~



ue than the nost positive |ogic sw ng. T35 have channel w dths
‘of ,60 microneters each, The inventive techni que can be extended from and
transistor T33 has a q{nannel Wi dt hgpfg &fd 78b gt he case of the sinple
inverter to nore conpl ex 55 croneters. For the circuit of FIG 3,
transistors T41 logic. Referring to FIG 2, a two input NAND gate is and .
T42 havieve kanne | widthsdofr30 mfcro@@rsneech,0net er S sbirteumhiegted th itsGaigstrite @uhich isippasible

si gnal ¢hépinrthe ahoveappteldipedormence.cach, transi st owhen da¢B tranbistbr isdarmed inarsapsrate-tib,h s
of the gafeonmomsuphbirvpitage canosypply theProf31  andcaordirigae pidicipied Bnawn dn therett.clihe thesec h,
and t r atagive; gaie yoltagss (Vo)Tiecll 3he protgctive fran- transistorsEFar-Jes 360¥e 262 vBitege divider, with

- 6 have 5% e thatenin 13nalst protective bippspricer s Sea@hch eng dropping s regus! volisor thewarrass
its suH§f‘?°&?‘%°" %WP*&W‘“P%‘:' 5%’1’%%‘”%{'& N t hootpen, % 3 Ves Gpe FSBdw'en%meemﬂaaeof

“

when e E‘hcﬂsf’ f t $5ple jind ° Fpdadi rat‘@ YFPQPB“@*(!‘B%T% ao“ﬁ IWQS’I i°age
- can sg te °"°"'t '&8 8| ahwel"ﬂ‘tprl nci et1 ree
Ctecti ‘fo enerates calx) a;-ta g“p@ g protfﬁv?l g,er] g;& 0 an ;"T:i .
[err]- %rd; % ircu reuf ! Vi gl €
prot e Ctﬁ M&:‘tﬁ % . |’conv mentl crcu dr OP it %‘ﬁ%@ dem PSI(J 4ly olts) .
{her cadt Ao s "% 2@ el o ﬁ‘e%él ed ci [LiLls L%wn E‘s en
[err] ith. Shidwe al Ve ¥ Ol tagggo xcﬁ:h&s s> l% ting
I nt egr ahdef solite ﬁ@éélrﬁ@dbls gossivle tt;-ﬁa?re [?,err ls 2BLIBGYLS (o, -ﬂp e,@ at this circuit

suppl i aflck Ghel BisRIN pBQthéuﬁﬂ§ vakagh NRICA T CUI t aGaMalhaNE A &id Edﬁ&taﬂtvauu&wna.awt or
66. TheefdMMBw 8rétheddbowd viiichV & cldmped €1 '] Wb RORIES LIS Rite) ls6 Qat béﬁormance
transi sitarcenstakinalus] For exdiplel fefergitaLgi@. t O t her the SogieOdilctits 1€ hbt\eRGraldd sy V ek
and cui4 telpaditivg ovesr atpply Voltage [V igppmiadi | vy | Stoaliewd | npl enent ed e} d’J ust S
t Hevolto agde 50.ple vallebet ¢, it rthep limpro®8d b N=i N-  OMhile Miss Begeing ddseriptian led ilustratdi t
‘as -t he rodgy bt theougle diet eurrentdimifing resiator dBlial .  Thhe pratextivnt ofmechprel deviEds, the wolectioh | S
pr ot ect’®l voltege gt n d9r5ﬂ]ls pigppasolby mpane of | v  be otieeghiaprel] devices camidest simitaihaprbwded for
i ndeperftredlpdegf(5 indigatedy Wity [silicag 01 r om t R the eiosant deghniquet Eyturp aplisbilth gon-
powver t"l'f@ﬁq“?) pving %NEF%E@“@Q/@PP phepPEXinect ed coRReMaY imele theh desiralie i ligy- of, or in
CI rcui teae P?S'@? det¥ f pdiion fo. the n-channe! proteefion; | Figh thistryr-

gh vgﬁ'f "I 9@1‘% %tp °H' é%taé‘r nal sB‘Eﬂec%P'P'Fa“ERéQPFeéﬂfe trpasistog c3JWIY| o
t o hav

e 7 sorg campegiad wihono o frpfo, ot
irack bt ol iéﬁﬁ T f.;;?? b %ﬁﬁ %f

a const gs' %/6|30I S

- clanpe rcdfl SO&Sra& @?% ati voﬁﬁge

_ val ue. j Q§o ﬁm tﬁl Iﬁl'hlglgro 93 irglgt‘ 6: ol ﬂr}o from e
‘degr adegah ﬁeibaﬁ'éirl ve po cOHBH M@ haasnp Shectivd red
too | OWuibeté?v @Qw clflﬂa vhiad @nd IS bfdebne BPMBRSAEhaRidl loghUiransi

ﬁ
“the fOFvﬁﬁQIdB@'adiﬁ&ﬁbﬂ hb i 16glc ravsistord u&h& at;ed m Rlind aFegl) Nbi3 Bis6 e i Wroteo-

CLimict i egeult @Sopsiart akdwd its spebiledoRige.BubldPN Of  tiveGiaRdie Itypitahyi RS the vbiRgdécisEhbi ON '

‘The volekaugsivearitage they ba piesent Inathep@eting pf Means pofected transistof toesé ItaN @ InofiRa ip6ves
can be agiintegrated gircyit Othed edtagedlimitingeneinndes ( sipplpAdiaga .g.,Nabs tab &dolis)HoRever, it

" s\ comamp be entisjonsdi dompexemplat a zereh i ayae.  Fut isrmssitad itwset| the Yimit @aha Wgherctaluanis

havi ng lagcheydipdeagan\replacades sariep sting afofir oxdo- orderrtn pratasy ontn lrgainshagingdefiedts dising | n

1 eu ofodespy2-G4n Algat iaerg efberalg gpltage cptroban  behigheyolagetimin-in testing; ersduringpiigh-voltage

addi t i m?a'stafetR?éf“?'ﬁ é%nﬁ é'ﬁndp%tf%fe'ﬁ'qsh For trangipris fhakroight b arceurttessd i ppegatienych

di odes ; ﬁ%r?a °°"‘p°" gfor g p chaﬂ' H%IP'GB‘?’Btt%T"F‘&?éh‘tsr%(?Yﬁeﬂ%rpf%an
be pr o tloaz) h tton integr:ted circy imltlng
Z)e(rcggljl eeps al ﬂéejo c"ﬁan- gé’ %ria P\)’@ B\RBrd §

ﬁ‘;?

5
exanmpl Goitahd dloP§Ves) stCabolit hﬁé‘v&?@ﬁ‘s bitdissaho 5‘3 Egd ﬁ@&ﬁ‘er 6.9 s 'WPh
ci rcui tm;gs,o%grggtd,dml,@t;;a,még ihaQoiage 4- © volts, then [err] gat ive
power FipRP ey, Wiidht MEL b@BPh I cBRlehtdndi igpel S al so appr oxi matel y 4.5 volts. This

exe [e %ffm yv gfil&ls | st Orfmss cCo Pl%s edgfl 1'il gg ve
~val ue. 'b?poféﬁ‘lréh@t ﬁo}ob’\ﬂia fﬁai%n%ﬁte '%ﬂ olmtgﬁ for
cl
e ne

- provi dgse fi8rvolls oltfiisCsupplied b ta. cofparatotit put i s then taken fromthe suitably

hi gh speehichfin ape supplies rapprbxitdtely li@giolts Ci r - clamee common to the p-channel

pr ot ecta & eschndavoitags thdpler 68 kd wodute ¥ ploteagessbel ow a specified val ue, and pre-
and ondévepyoltager g, of-abbrd iBrdcvtolts. Jdisorokagaiissi St or &, Anrintegrated cithaly rincdleting @nlogd citdoie

| ogi ¢ telseiAunpliadde @ gefiest $iing of Phamaplttapgy t 0 t hdadingr firgfaind gecohd tegmindiss for tdmade- t he
' pr ot ec Sisteisy Bariles- Fachopfeihegecttpngiiory basi € speci f itiendtovaoowaauppiSaitage (Vi wground), a

.. transistor typically imts the voltage across the excessive voltage may be

present in the testi ng of protected transistor to |ess than the nom nal

- power an | nt egrated circuit. Qher veltage |imting nmeans supply voltage
~(e.g., less than 5 volts). However, it can be envisioned; for exanple, a
zener or ava- |s p055| bI e to set the I|mt at a h| gher vaI ue, in | anche

I B Y

i



A1 R AL R S i el ied ¢ o e TR S v o

ring te FIG 5, the protective voltage is derived voltage swi ng defined by

t hee power supply voltage, frombipolar transistor [err] wherein a

base-emtter and aI ret ai ni ng r supply vol tage for voltage
drop [err] of about 6 volts.is ?&%%(#e%sﬁgﬂ use In other portions of

the circuit, as desi red This voltage Is multiplied 3 tinmes in a voltage

tripl Gfav&&anmlvﬁdts”&yamﬁilcﬂfme&r& earv et i onal solidtd Bonnddisl 13 it subQtates wileH il Pdssibie

supp! iobgkinttis dbocaigRpifeHnamB, Whi Ch in tur Nyifer RRMH tRESIAGHI RMeIBM & bdparkteh-tii)| T S

d ai ms t A commerc supgly woltga gan subpipRrpré8 t 0  PacOSItIRE toSpriRtiNésSiown B 3hd arl The/fileb age

[er r] tedtiveagadel voltagel (VsDlot . thel priolective liiidge | S trahsistdka ToiFle® 8rat £Ch WitsgRdLdivider, with .
i ncl udistegs, 8o theiganly & singla prbtective bias squpei €k t Osach Ay Pty &n BguaboltipeCthdaeuambs,

t r an- is neeed/onay ifitegrated airedit chim; onwafereinmi nal sbefveen ¥p BmMEV¥ss (8 volts)o Hench.cr vojtadeafr | . '
Each dfe ¢a5e sbwaferasealp dntegratinn df desiced, dif-  t j onil/3 &, cappesvecat ragp A7y andblst sugplied \to-, 3
groun rent poglions ofcthe circuit can have a differgt ) 2(4comg@ratpr66. The comparator compares the 1/3 .
have ‘c n'ﬁ'@ge\rar*d'r%gmferﬂvs@arﬂser%m g-s eachVe Yoliage to theh velts dedyed diemc@rtand | t s

subst 1°4f B2t dRpg Y BRI st s@ ippigmanted 1 do o RSlpEts it VHeGeTUPRIpGJontipler 68 to main-
when é’a 'P? iaF‘ %‘? °§“ ““l%f"‘é’“separ deip thpm egual. A-"l?o g ‘f; "%I‘fa e
can s ;"t:r‘: °°"V p °fo pr i rfﬁ gﬂ"’ ope

three &. st EX&) excurs onsh\fog 5?’ i

[or ] SJes llsocrd ¥@e§rad s W i ﬁ, th.é‘cac 3‘9' e
pr ot e%ékvﬁ\e baditive® Py supply olta fue whe +V

t her e6kRNsvel ik FeaBIRRATRIveTMIAI V. 'i@élﬁﬂfeét ed C'erbg 'tr; v 5@9!0\9'55 vm gthat 'oBkformidncd € €N
[ err] af@dords@ht Jalub OFor @kdriple, rdﬁﬂl'ng Fig. VOl t age waf iodid GiruS R et d¥ydded by &8 b@ing

| Qt @gMathb positive boveke SugplCkottshe v+ iskpgliefier 1] agears at node 67 and 1s

suppl iteedode 50f Thiecwilitagnovy is afeh idpresdae ofi I aali t cwnrrermueo@oﬁkgfdfmﬁamﬁ has MiggabAt Or
66. ThedecHinfhenugh dhe cuetttalingiingt rasistdr/ (B).[ er r ] theoprbiagion @nn-tiisandd deVices, tthe/Srotection

t r ansiThe golege Fhaode S1-is clamped bw oletragt t 0 t ok pLhdhnel letiesscben ba eithildrly pravided fot
and c et diedes (52:fikh eascindicatgde With stligqi pal | y | Dyathe rasani| techeiques Future] Mliability] comé S

t he vénetionehaying# tiyeicel vojtage dnop of a@®xk0 nai rverns nmayhmaleathad desitablgrlatlied ot ior dnui t
as théaelygPE Yoy, c'ErrGF'S bet whn thatemrerioguaps  PHAtIndB.Lhe Mmebanpel iprdtecticd. Horthis pe) | s
pr ot eE?"@ OWH%% su P@M‘ﬁ?érwaéht |y b@otepipyebiannel proteqtiyesiransistorzgan pe pro-

i ndep8 ’Eef rom tvifed: é‘P‘@HY P?’E%Hte ER? Pranye phan-

pover } p? ""B?‘ra‘]’ﬁ EB‘*(‘H% E"X pect ed® d@ t:ﬁt vam @"“9 Iarﬂ?fed’B“age rat a
ci rCUIH ﬂf tyv?er vo é?%l dgq ﬂlpae ?? Te]sho&i vg't?g rop n{orq rga efr?)
h' gh \é lﬁ% Jaﬁw Vi l@ th%?% rn _ 1he nig?uv K% su;:sﬁ ?hag% f%;g‘t le

t r ac k s,], m@ﬁl b ofp&%ﬁonsb{‘ﬁ& Yo M‘. o€ el co mon to UL
Gy Ben 16, Bhel a%r?%ﬁ b St o
ﬂoma%ee m&e Bﬁaie@n

at a eqRst ddihgeéDeldd 2HeBeH vYI eve land $nd

cl anposhs dégpdtidnOofV b Usgic l%erlas%ré 1fvtﬂét Sss Senékm o 18

val uecirdo®ls p¥ralP bistve teERENddDIdge. Subks.  Of tildankistel Gpicdily frbitsteo \roﬁag@%oss the

degr aekedsshy vpiage nal @b Pesént int the tepigiok | Ve P puiicted Wiisissor Y leésa@m thé roniiral gl 1 ed

t QO, | ewintegrated artfeuit OtherT atageoliniitrgemdans 1 | | S sigpBivoitager(€G.Slesh thah 5 voR€). HoweWdhi it €

t he f canelgrpmipioderts dori dample, dasner lot engat r at ed isnpabeible to tser the gimitt e Kigher e4lde, in

| i m t langhe rdicsie tan redidRPp .the sdvies string et dir on4oof ordec fvagrotedt odiy\ageins agibd) effqeisoduea | on

The vedes fgd4afiseguere Fhbprate coliggpendnity) mean dighfoltage bum-if tegling; len duriog higevilteges

can bEe&EMP PeFsiple, fadsi @l dandrasp refREne) odes (rImieBts fhat might hechineauntengd in\aperhfion.

sili CB’HC"E ogp P’Wf‘*t‘ﬁ@eﬁ'ieés‘éfr‘ﬂpet’%ﬁ‘}'i'nf‘%']ue Fut uthe Rresetaipghniays, theg Aovidesrfen prems

havi nﬁm% e ?r °°?5‘ igtiog appr oxi - t°°t'9é‘rfﬂ'sd°rf‘ﬁ 'Prﬂl(‘?grafeﬁeﬂ'c%@( fraifinge i n
B8k

lieu '°fﬁ o vo' ﬂ ??p% ﬁtn s ? ’8'?' %C aff b i °ﬁ"8ﬁﬂ‘19n tag& e ?ﬂs§ logl‘? t‘:ge% léo
ddit B = i
3I o d r D:g ardless wer u 79 ations. ﬂifn a 8 ?vtrdgﬁ %‘:E’Pt can

be. pr i G5 fa%gt o ey trrr b o v Sl e
seri a; jlté(ge 5}95'?@3 ef\?ie Q{ obtiihda. P- &haﬂse ;PQ orf%n@oq\ﬁ% Teir pa§ t age
tlphed 8 G

EXCeefis Yoifagy G4 Q! £ viagdsi stors an aving a ga e vo age at a x
the [ @pied 63/ dricAORay Be b8 omlemtibRRdyge® this fixed value. desired protective
val ueTheTNb Sohsadustiit isSsuppiddadlal sbripaser However, at |ower vol tages, for

exanpbe which it ueh suppids appraimaag 1ishors hol d malrnh@ge drop nore negative than

Ci r cuiota sesondpr@ltgb itiplpr 88 toproduks agmitedd 4555 volts, then [err] the negative
power tiveoltdgy Vs adf tabgye Sapyoits. Stlistvoltdghds | s al 3.0 Apipteguatetedireldityindudingva lidgk . cirddii S
pr ovi dsssupplieddo al segescstiingr & prchanndihienout put | shatihge first arldesecdnd aerminbie fo Lotrald v

hi gh sigiere dlenTss-0Bash adfi theseofansibter hasgite cir-  tioodea poversupply ooltabe (V> glvamiel
protective transistor cuits at voltages bel ow a specified val ue, and pre-
and one or Ic transigtors, In vents degradation of the

| ogi c transrnﬂmlnmln]mmmu " ﬂH anal ogyé;t o the foregoing. Note al so that the
protec- circui't fs bpétat’ed*above its specified voltage. Such tive

transr stor typr cal I y I [ m ts the voI tage across the excessr ve voI tage may be




~which can provide, if desired, conpensation for The present

t echni que thus provides for pro- tenperature or processing variations.
‘tection for devices inzintegrated grogod zeda1 !/ imting A prgsently
preferred rreans for supplying the 45 the operating voltage on desired

| ogi ¢ devices to protective voltage keeps [err] at a substantially fixed

| ess t han firfidisld offech ansiator of adirst hendpetiviyr  t er nd: nAh Sintegratee Icircult eagaciainess én clbim 7
power supp¥Be JahT3H): pEaeend feld effect tranpister | s accompeérpin lseid votlagd elaraptiigl rheaps loclidgs ng
t he out put°f|"|st‘il‘(§?"‘€| gondyativityypet gpposiie i s8igh | ve vol maeper pravelenchesdieie. vol t age

swi ng def |’ﬁ%d’° clivite typd W2 T3plpe gatooPlt age, from bi poI ar transistor [err]
wherein a 199 ’ftbé'l“g ca'ﬂfdatPsaoc?"é‘E% nithg 1enhénfinte t@tﬂ!?ﬁ!‘ez % apnt g
f or - voltaqg:fp" 2@13-( S%Fgﬁg ldsfirdlo) ts i s B'B'E“éﬂﬁ% whergip salq| grafeptive waitage,is
.portions o no‘"a'Thl s vol f’%’{j@d T’%’“ ﬂﬂ?"f"gﬂﬂ’ P@&"S’ tees in

I ’ .8 I
Coee & g 3%@:5:“ i &y;z%s,“" L, irgﬁ g@g‘l;.*ﬂéi%
] al

1.8 volts g&g;,%gd trlpler

tive vol t%(ﬁ'ﬂfgg Hhin2odpled . This v %e d§nv ﬂ&{o

Clrcult | g o o oo e, SUppl'WiL S ﬂbe%soy rotec-

p- channel ghirédconnected i He iz bdriht gaiidorsecond twemom §o IBWer GAHY @ S' tors
[err]-[errshid daa6nd @dnsiktoe TR3TBHNSHARAS- has its ~tion to a power supply
- vol tage (MfERIZEOMNITHAT sk additiénal transistor is EP 0 204 782 B1

-8 first fiselotlagefdretsdivd trahgisios top limilihg tef i I St ReGérlisatibd ty 9. An Int egrat ed
Circui't avolahgercresd saidh sedoad mandistory fhe geté21 , T31), a second field effect

- transi st orof saigvpwieetiva tmasistor\being agepled! mnpi Ng e Hm Sirduit dhtépie sonyrerantudCeandalt logi-
~cdaduct i vimepnst fomsuppiyinsos ispwatechDS aiotbctive 2@ zenaue ayaniadel proke e Bdmde fbomed
conduct i viveipoe Mo wiiidpemyiss) yelativehecagstends of sai Dréyuespoirsiter®niseibesgd cioalEngioh t 0
a common a8 c«anparegoo changasrin saitt eawetisupbly cui t as @'Rlimenietipn| (Y +ampsash ain airenierplran-
node (24,3 ° ) ovep et desgl a ertign fof a8t gister; 3ypffet de ghampydey reprmierstypedde
protect i vé BtP‘F %?jéa“?%’ai‘qean3| stor bei ng coupl eePNEYEtiELTH; T34, up é?cﬁ'i’%%ﬁns'mfé

gﬁrg\étegﬁz %E)matgg a g%ﬁ%gncel i&‘%gguicond" Ff’%c |dr1‘nl§ ed %‘End lvlté
~integrate g‘j eve! at one of c eggplﬁgdgé; Pﬁi‘s‘PtE’F

and an ad a9 (l'ﬂ'g'%er rein sal e°°5“ "'f
transistor 96' msglp " cpgwggltaénduct I Vi Ly g n la ""f%fa' orw
- that: cosmamﬁegrra@aecaé'mfﬁzs deimsd RAESRY o LS dr ai nggo f d de et la

vol tage demimy @CwierdHT i nonﬁna\ WBwérl Sippl Q60) Out&woe@e bénnécide@Ui

- (25, 35) anghabd 6 in theVehdd oRmiR b 8085 @kl ved by :h\sb&h&wboml m&h&aor safptef-
-“connected in the drain current path of ﬂ‘akélauvéahanag@pet Qe Eohdo¥iRié (@bue
([ err]/®) Ansmegehteniodroutlast ¢lafied Mtdlim 1T23, 334) , TBINGNCte drdib e3tEdShadk® duModide

sai d addi bt @neterelrr saids itrarisiatorsl sre asilican tnage pr ot esditieVdy tircnin Jogijue (25, 36) bt d6nt lang

t he ' Revesditesbgatediokl offedt trargistomcr 0ss sai d seconsbuice astoartecite dénads chaint dafcos-ai d

protective transistor being coupled to 1. Unradidecdiain dit eéodurh fansiston(T28, a84), un

- ke Lui t5| Apintegrated siscuit @ claimes Inyeny gregedr eqgul at e ACABBCTERISE &N G& QUE ROtrangjster sa-ant

~.des premi Bgelain wherelp pald sseand dansiedraadie foer r] mifmestsive epteniangisidr ale ipratdclion de
const ant Said proigptixg fransisigp e nehdngel iigRfisect ~es a tanfiontauhest destingsh inofiep latengion gux

changes i % ai d power suppl y d aI i nen‘i%?cﬂﬁ' *(°9°"i’ Irgpgigeela arlp de ce
p][ fen’![ er, t I’aﬁ|te W |§ c%ﬁ ed . dpt&n 8?8 ?ﬁqm etaén:ozr:: une tensfll:rs!a
oo, ol Ty ct‘"fﬁ% %@ﬁ%&ﬁ% AL
second tYP,;ﬁg Ver £ at ed ci rre vement co [3‘3 n| atalﬁoema eC
vit, oppose au prem er type de conduct|V| t6 ﬁ‘%eshpa@ﬁb,

range if)- An integrated cirouft k¢ Saimd@any b §edlr| Il es dgncigime g,@g,a,ugtors P P S e

test vol t ggecidit wiheint &l ptestivh | Va6 1§ NaR connect ees un noeud d' entr6e
tommun ( 2derivécd oM QiTidkade BIGWEINg Sikt®ltBat VOl t A8E. Un circuit intdgré selon Ia revardicatidn@i,
sour ce duinpludsi £ FesistvBNElbrdnd (R)GEcupibd 36 C CRACREIREIa BlaheldPbRNbMERerd MR €t

son dr ai nvdkageAttaniping dgamt (623545 r cui t as cl ai mectomprefid désmiveatd de tensiontHeaset qui
connect4 & un noeud de sortie, et la claim2 sohcwupdrieurt Ada Resionddlimpraation no-
suppl y 8 An integrated sioult @@ dfimesleiposi@imt 7 ansi st ormiddlant connect~e A voltage is .
in the ranpeimsaid yalagerlaping npams inahidess. | a seconds borne, et un transistor
suppl emen? stieg of forward biased digdes§S4e conduct lemﬁifél!ﬂmegrﬁselma tomandigatian &du la
circuit as claimed in claim1l 2 35 T33) devyendi¢ation)2atians daguelde tension Saliru

.noeud de or 3 ' lﬂummuﬂ stors are silicon in- sortie du
circuit |oglqu ““‘H;‘I |l a sulgted gate field effect transistors.

- source est connett-~e dand | & chernin de cou- rant de drain du second

transistor (T23, T34),



5. An integrated circuit as clainmed in any preced-
QUE | e transistor sup- ing claimwherein said second tranS| st
pl enental re est un trgnsistor de pgpmal-,algqle sai d prot ec;d Vﬁluﬂml“m “I“‘“‘
are n-channel transis- tension qU| est destl ne Alimter OonL aux s
tors. . bornes du second

transi stoﬂ‘eﬂﬁﬁf&ﬂg?m*ml%eﬂ@a@éa plagerdsi 47 dr de pr dT28c (TB4) reir@$ awéites,onncaster efigsle s

6. An inté§MeBed circuit as clainmed in any prgecgesstzten Leiifilyighatishpei vebeit die

destinés & fournir une tension i ng cl ai m wherQste-Eleidipdd dor Grapsistiranemiv eihdnage i s
45 dé pPRiEeE ingarsseiae Iar'fer@"q' 16%0‘( Vp) qui meinsereens Hingenpskrioteh | (24c G5t dint

i "
over a no ay T[eeﬁt Ejeel;c%g’ﬁq o] ée T {PRFBrent consioure-Elektiade cegrstsfeni Transisterse mit

range of dem erston Apsehiuf gl seine Reginclekirg
tensi on d”dM nentati on (V+) sur au noins undé®piytt P'ée"éle““{sﬂa"ﬁf"a cF@W‘? dian
| nt egr.ad.eg, Ghduf Y n?‘?eu b Shidon a'& prece‘j so rce-Fl TRt ng
cl ai mmhe;a%nglcmh Q’E \ e\ﬁﬁ’gl e ,15 dgm . W " nd, und

cl anpi N &né Gih ‘I?@ tio trangmr f’nt egr e,gﬁﬁ" ?

i ncl udes ébnf&%'traﬁstslb?sae AENt COU ' 533 Isdi s de
f onct i onnement pr~vue vol tage clanplng nea

conpr erd Ok irchi Vs seil HuRd §leRBnle dbLSt QUi %:Ee EIbMG 2 verbunden rf t u?rﬁ!fessan

- d" al i ment mien6itation- prébsdets] dh€RGRLIESNCT TEUI t  3Reih waﬂﬁ‘dibré 2@ Fr@«t) @bs%halt

mnal e. véierds pro®eétionl estritigeeneil GARNENRY NMEANS  idAdikdd 8fenieihret, NJ Of T orwar d
bi-ased diswless gidge-d4pnctionnemenB norkilaleCda CUi t | Nidergael zGeatihe TRns@N I SRAhG 1
ou | a reveAdSaoton 2, dans | equel |a tensi oschitztdnsistofzur Begdenzung der Spannung

EP 0204 762 B1 10 1 AN 1ifler|dbih Awbish]trarkistor kst uhd dag die
 mew¥at fonUmelpkih itdgrécspion d'yies auelgonsieides deo 4, 5 Kate-Elekirqdd 285 SFBtyanalst® snit ciner
zwei t en, "@(pRdicatignsapcidanies. dans lsquplda ten- Einrichtung zur Lleferung einer geregelten

gengeset zﬁ‘@nde P °P‘f°8lﬂ R'é?’t"gt patlr dwhei di e GphuiglEicherannege(Vdeverbiden détsdier en

mt einenf d°4 ? Z"?(]f'?" t° Bpends ol on i aim ¥o'eleigh aukndepengen der Yassorgungs-
mei nsarren S die 3, &RARUNg éﬁt;)e\refhﬁﬁr&smﬁmad@nwbv@r
~ sont des qe,fimits " on fﬁ)ce El ekt rodd® des #prigsishs pingm Jiel aifjos. anvartolep, Be- o
| g;:a';] EI %imﬂit%ﬁﬁlsjeﬁnllg%v%ﬁdi mBl7| | - trigbsberaichas Pleibhns chi uB und sel ne

_ ensd lim In

ei nem  AuggaBq ,;Hg e%e '?gw,ce el ki[9 "aggﬂ i %sa 5o

Mt - Un Cdsbeo diredt Qdockd e sol 0” uglh CONQUGHOFe hﬁherC?él ﬂigﬂe '”R
verbunden sind, und revend| cations precedents,ﬁ.,gssg gl e se- _
el nem susUK didut hyrd 58165 116 trVendickih, 7,733) des cond tr o Cor ot Te

“transi st aanglequyl (s andyesende limitaBoNedel B Lei f fsahinfbkfdrib Schtitng 65 ARPruEX floksr B! ek' |

* <.~ . SOntsiod eenipredneht Ihe Idfode 8fehJu ihe bel der die nominelld VersdRunskpalRfig im
- -AUSgangsldndeéravalhacheLogl kschal - tung (2% 35) Bataiciwondgmisis v iggel dessen 6. Un
-circuit Integre selon | Pune quel conque des Sour ce- El ekt rode I n den

Dr ai n- ¥ Uprdingyiciniéard ceelon dyrermiislcantiendes pr d c Gkl e integrierte daltturigageieAnsplic €2 odei S
zwei t en Tevapdigatins A §, 15?5 leqp@/43 tengionciRai t et | s3,, bebdien WiscReansistotoe Sticiam-Felddfiokt-
\*e(t i que%%’o?%?%ﬂ"@ partir diy ifegek ennz etransisteren mit ispliertere Galeaipd. de

_.f onct i onff 2hgpderaiprditey o daB der zusltzliche Transistor eln
Spannu é 5. Integrierte Schaltung nach einem der vorherge-
schut zf‘?i’ﬂs‘idg‘fﬂg’F g'arsel ﬁ‘f"@rﬁgqﬂgqﬂfe‘?esSpannungh%'r‘“"&?!i*ﬁh%wel ten Transi stor
i st und e |t sl g \ ntegre seAi @B qer aprile Jiassisterind deygehutz- 20
Gate-El e E)rtg rgﬂ? ?r;q Vinrader} (lr'ﬁh mt ei nggns '?t%r\}b'f?ﬂ?'ir FiRioren $hkcdent es,
dans |eq Lﬁoh &85 avec u |tg ng 2 Ia-efer elten sion de
prot ect i g&eﬁﬁtﬁ"phaﬁ%me@a RAdidn' do j ftycn '%B9§g §ﬂ§%§r?ﬁg'ﬁd’°'(‘\% oe”
ver bundeRod §dur ddthét uhé Veiddt hsh: (\,pgtat ion de Ee den Nennbb. "
~~Vergl el ch zu Anderungen der Versorgungs- un § Gﬁé]éh\foﬁ % |5 ? [l e a
des noyens spannung (V+) ver hfi t nisSmai OkkQahsise ation de
t ensi aAnsphich®4) . weni gst ens onen Te| I e| nes erwartet en

Be- trl ebsbereiches bl el bt 8 Un circuit 7j niegefle SshafAg héth oMYA AGH vofbigen 7
dans |®qintgriéresSchalipag sitckinet Logikéchsliuay) de t on-hendendnsprilth€gri erte Schal t ung

~ nach Ans giewaiien Jerstdncdnddeinen weiten osghiugnnent  unsi 6di ailbnszhetespalinGwdess BRbratdmm- i
er war t et rpwsehpling be piné versorauGisspramuingingspegel sparmeysehaliting etjsleitdd 2st, o ein mit

30 St -hiErde). b‘ﬂ% ¢iesive ersteh Feldpffekoni nel | esinee Sgapnunggklemiysinpehtung (62-54) voek. 9.

Un ci r culrnsisiet dtd1s T38| eieps erstere\Lelifiiac at i on 7, bundenes Widerstendsélersenh (R emtisiiltd

limitati KHsWes t m zweltgn ’f%ﬁﬁ}ﬁ“’ﬁ@ﬁ"é Schai tung nach Anspruch 1 oder 2.

6




sl on conprennent une di ode zener ou une bel der die nomnelle

Ver sor gungsspannung i m di ode a aval anche. 35

Bereich von 4,5 bis 5,f§ V |legt. 1Qgp¢lﬁo¢p7wt i nt egre solygn | une

guel conque "des, 4. Integrierte Schai-tung nach Anspruch 1* 2 oder

revendi catbons 1 a B, dans lequel la tension de 3, bel der die

Tr ansi st8or lapagrigrié Bdiammmisrﬁredhth bei jder protection est obtenue & partl r

d' un circudi¢ Shennungsklemawipiichtung esinenKettei sol | ert em Gate sind. refdrence a _

bande i nt ovodiin Burchlarichtung vorgespannigq) Digden| nt egri erte Schal tung nach el nem der

~ vor herge- 625%enth@.rcuit integre sclon |'une quel conque des henden

Anspr OCche, revendications 1 & 6. dans | efuel | a tension de be! der der

zweite Pr a‘ﬁ‘gﬂ@ﬁﬁﬁcﬂiﬁ‘ﬂ‘gd@?" Asepruh L b8t ecti on est produi bt par un circuit

(fi gur.e 5)dle (Spanungskl l!j %: st oren sind. qui conmpare |a tension

obtenue &WS‘PH""F‘”&F“[? '§“°hs °®8h%¥ i on p-n (060) avec une tension qui est
Inﬁ‘ ler yor her ge- obtenue par- division de

|ert un n
-I a tengqéf °§? '%Ch a‘ﬁ) spr 2che, tion pour donner une val eur

I nfdri eure' mc d;r o chutzspannung Qber den Nennbe-
tri ebsbere von X""s ] wesentl i chen 50 konst ant ist.
Anspr Uche f Integrierte Schal tung nach el nem der vorherge- 1. Integrierte

Schal t UR§] iRibdrieRb 'BEHalthridHiakis 6iRGH bbrUSpru-  sBienden AnsprCche, die eonen ersten
und eonen gheRitiscy) béNHeEdib BERutzspannung ddpgdi  der di e Schut zspannung aus ei ner

- Klemm¥  zur eiidNSchaing UFi§. 5)nerRlgtenindetie @legungsspannung  6s
~Spannungesh ainbi pg-0b61galgq80p bigeleitste Spdh-e ein mt (V+, Erde) besitzt, einem
er st en Fel dad imitleiner Spannung ebrgleichtSpadunetngskl emmrei nri cht ung (52-54) ver-
trapsi st or Tefldi’der SHidzppapnung sufeinen Weindreml t f20 hi g- bundenes

W der st andWetWB)mbg(lﬂ)at ietnt hM t. keitstyps, elnem zweiten

Fol def f ekt t r ansi st or _ EP 0204 762 Bl

12 & Int ogr—reﬁ-e—SCha-ITtrrrg—nach ‘Anspruch 7, be! der die

Spannungskl e e Kette von In Durchlal 3richtung vorgespannt en
"Dioden (52- SW"""I ﬁ!ﬁ"ﬂegrl erte Séhaitung nach Anspruch 7, be! der
die Sp annun enmeL Nru C el ne Zener- oder Law nendurchbr UChSdI ode

“enthlit. 'viQ Intgrierte Schal tung nach einemder AnsprU - 10 che 1 bis
6, bel' der die Schutzspannung aus eiper Bandl cken-Bezugsschal tung -

abgeleitet ist. 11. Integrierte Schaltu nach ei nemder AnsprU - 15 che 1

" bis 6, bei der die Schutzspannung durch el ne Schaitung (Fig. 5) erzeugt

- 'wird, die die von elnem pn-Cbergang (60) abgeleitete Span- nung mt elner .
. Spannung ‘vergl ei cht, die durch Teilen der Schutzspannung auf einen

.kl el neren 20 Wert. (Vp/ 3) abgeleitet ist. 25 30 35 40 45 50 55 7
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