1 : EP0189914B1 2 Description
concentration region, a voeltage to act on the gate insulator film becones
hi gher, "'resulting in a | ower BABKGRIHNA BF THE | NVENTI N

el ectrostati c breakdown voltage. The inventors therefore repeated studies,

- and The present invention relates to seni conductor 5 have found out the

f ol PGHFRYON i ntegrated circuit devices, RPIHAIPEIogIRRLY vallpagrtp yict gy the gate
regar Ss the p event jon of hot carriers, ingufatoy §'"'aba§@msamt‘ah&swngu iR @dYyfent ed
ci r & KGWN FIYE WFEHONhpr e effect i vee"i osialjg bregld #%e and drain re-
nmeasur |nst ers a ‘q ne "('I"e"mrs fgfed?""a‘e gEsr af‘%r the
I npun rat d%lrc | aevrl‘cz;} l’(?nE 1%? ?:% . el eCt r*&% 3’6'} ?:slr arn t
OUN(;%Z.B oy ?t attu tiﬁem out,, 9 99 W {LJ"L% hic) 3?%“ has

i
a en| C. : ng 0 stors
for asdimt %'iec staw% hﬁ:@% peo' Dr &t 89 pd %&}gﬁ .’?to H?ha%nd {of Oliy Out put
CI I’ IJ.)STB Ilkté’n ﬁra}‘\ﬁ 10 asar?en It sin! 4 Q? sane.
048388 of the'lLb QLughtli« rmoeadcaﬁaﬁ) airs, t he SRdlkds pbcifduib ermnsm#smt@t/\ glevi ce,
esPesval dska rbifot @t manufabinfHghe' B@b.ONS Of tdig EJ;r Qh alchR WHaRUhe Sdurc8th@ut

M Ni atiiral ghficondioidi Asudl6dpBdiall AMéree, CONRAi FgioB of the MOSFEW iof thé nputfoPbuimA DY

ut i Indiridtiiigedd NsempRBRNiGS dBwsh, T Qmphdiigdl - OX | dtCuitséITormsaCkyCltifking fphedphor@y dsee tor

t r aniabbxloSomitmdudidi SlieldDeffdctTlirtkisistoys C QHIC Ehé ot imPlrity eghicantrativh rbdieh &f3hd LDD

( MOBAESFE)Ts), litt is | poposedpOS@vpldyothe iiBIDOY t hestruddide, the impuritys tantentratioe js riohsatisfavpur i ty

conestysturenfor @rsoirge @ort a et ©f the ends bfr uct urteryfThat is, theowitegs withdwhichdheapmtettive t he

end pteenting the gpPPerance jokhot pardersy YYithdhpe Wi t helegeint lurshien' phegeresst ighe Besideseint 8 ng t he

ap éBP Sifecturey fsoyren a’l?’a‘ﬂ"P'F &egions yetqent he  ctaggywhare phpspherus gha hbb@m@ramngﬁ

Bes me@d 9f 2 Aigh dpusity, eRAESfration Jegignc e 2&nd“’tﬂda‘?°ﬁ '%gﬁtmat%ﬂ% ay Hﬁmafy meked wher e
0S ﬁ%r'ﬁs‘“ﬂt"d gy fFP"E:o“n@ At 91eP¥n i s am 'PV' %‘“P '“as")

A A aieato e
et }gegt i Wb%l(:é? i%g% otw 2 ?tlg g‘egaﬁ% 'IV% ? es mall be é r“g
errpl %vguo 4 sf:I%an ?atn % Skzg t%r “%ho S ISQEV ‘ﬁ|$ §°“d C(ig med In

[¢)
oy drhe -0 Qateagq g i
ol e %t 4o .QL%& o o cﬂWnél el yw.thoncentir. &.nconﬁf %ﬁ‘s X d@w@ﬁ Bt h
UNd@fe Rslltdh théd dpgda@hdeCsi-hot B&H&E isWhi ch afahﬁ Mee b h®sel tdNnot

| MDWhdpteksed! TH®, 1R Qbdladaits WiBsentiil | be&améaseaapb& vﬁlthftwaémcmnm Gs3k i On
I egicRitacinslics BBIbERd © 198 RS CEAGHS can NGB0 @Y areicio0he IBMEIAK W soarcl At -
Whe mestréinddStoi érihaite adiiabifty.t B ¢dse of, DB St r ucdrain egiohdie el ectric field of a drain
copexamplel dnhNchahnelWMBSRET t(heeeitbelogt h of t han phjee & doge present werdion &Cloi@n of a
chanemaéd NMOSEEE)thal low\inpurity concentraias es € Olmnceathd \kiraaikdovo of [destruction voltage of a
m C ragion mentioned 2bdve d9 sdt fak arcegaabttationhat  t hidO fype serdicvoducof integrated aircuit devised s of
t he og ¢hei arden dU R oemdaud ater lo@ith f L se,35t he Amnthes 9pipet eof Siwed preSeiny inventidreis to
degPdd®-i ons of el enent carriers appéder a\femisondueorcdayice rwhichi esq othi ch
uses cHaridB; is rdesqribdsingPs di Higeeat #lo t he ThBee e eleriesiatic hreakdawn °B(993"6‘Pﬂ°5‘/

r s dFREC Treppctioproon Slection RoMices VRIhEDsour c eESRvalieastin a;samigonducter flgxer employ-
r eI 2% FRP80 (198Q3se of, for drain 1 eg'f‘%ﬁs‘“os(fgaﬁbth@ LDB g, i i drterRbsFeET

An obj ect “Of
oSG e eon o, 0,001 201 O af;f S A,

dESt M Usddg QR YO0 s ﬁ;reOftheamJeﬁtQJs%‘an nti 0” &t HoP carrfols :cuﬂ ﬁ tion

MOS MR |§~ﬁﬂﬂn§ aific-AAMS) HE QY IbafGr Cl rcuénteléiﬁ%taﬁgbreﬁﬂov;nhfgtéa er o [er r]
and @, Ter, GNYEE beéH reloatod that ofd ostQﬂ.Ot her 0bjaaGhnePboidch 8 B BRBSH ivahtisisiton 1S
to Qreﬁkc{oﬁﬁ I'blkages in inputioutput circuits are provide a semiconductor devucepM%H &R aéhiove

SeMipesbRALE! THat BEN b easoWhbelan 6eMer®BF The isohh e dperaungi Pesd df an "sBmerk. witheudng et
al , the LDNaN@Rroal uliized tas @A tekiriet iarae ak dovincradsing @t mesittdncaof Ishirts drdadi@@et i ONs
on [plaes; tsuchines asvinpue o ofeit circkib)to which ESD) gl@ilst age in a sem conduct or device
eny legtgrmal 28ectrbiatic 4gneigy 59 (ired!9 8dpplied,  s0 Still another object of the presentyingenidDSFET of
t he pabidiagy ragceruinputi profective jalmenihde 40  clorpeayide .a "SNUAIRYha@FacTUHRY b IRARARE ON
Anotbrrakdogi predestrysfion ¢ @ gatednsulater filmisent i onducter devigsr Wighdeanapradupd dheneieremess

dev iinddcedingvem by etorpprativelli dovuglepipstelire | DD tionpd eemigopduciondevices rapilyy W§h°H'a‘i'TEP-
appearanh Acapte theseforyl pe thals sipgerg yolty| t vvht'cla'é’ %‘ﬂ'ﬁ‘&ﬁc’l‘ fa?“é’lf‘? lBF"é‘EFs If?’

( Dy with he dqput prp Ie@?nt tumns eq:oe 6 g?

tri gf'in'sfﬂé y’tpe ﬁ'z3§°"ﬁzgf\x%$5\‘7éﬁf"5'g t hat %tl‘ 0&% afﬁ;@' co "F'B bj ect
of the present invention is to breakdowd Vo °V'5° °§°r e e pu%pf%'ﬁ? ?m?:l rcuits
are provi de a sem conduct or devi ce which can achi eve problematic. That

I's, in a case where an elenment of rise in the operating speed of an

el enent without the LDD structure is?utilized as an elenent in a

i ncreasing the resistances of source and drain re- place, such as the input
or output circuit, to which gions. external electrostatic energy is
dlrecbly applled so Still another object of the present invention is

o o - T o a M v L Y o T N 1 Y



3 ‘ EP0189914B1 ' 4 The above-nentioned
and ot her objects and ‘ An NMOSFET 11 is forned as the el enent of
novel features of tRe present inER0t1BBA14BI| become thedinput/ out put
circuit 1 on a sem conductor sub- apparent fromthe description of this
specification strate 10 nade of a P-type 5| Ilcon single crystal and the
acconp 'ﬁ'Yﬁ PRyveinentippagsand other °ble°ts a"d M@RREE T 's1formef s therslement of o
MOSFEPpvetiagiutes of te g@&?"&'“!ﬂ"“‘g‘ of the H’é?“ te?}'f""‘ 1 8" as ’H'é? re‘f‘i%é}’ﬂ)w
s':?“&’f%'tp §B%’ at'f”hventl tﬁ’t '

t er rre*l!Pz“‘t';1 m
nd the accomp
t ;]'yp a ?’] rpgm" n of t%g %%seg%elj t rem elo ti g' %ﬁﬁf
I npu mv%ntloP r&y su g:'lz be W, n UC lveyf al ltan
N-ty du toI'VDSFETZ uE -type Wl Qyi ded
t her eace bllavnagdsthéraﬁ efh@ duﬂu&l% FE'I'§ are in-

consty lthﬁ al chii @@ﬁﬁﬁt&e@fﬁ a Iﬁé‘él@l‘%‘i’ r OMsGASH RGP b inotlr By b il GhsluSiifumt or
f LI M AgikidGh Whith isélrddhind RirahPidhied /810 R 2idi0) A8 bR i916R olombnt iSoRlting Insukdorhi Ch
- | S™AN4oBdE WRH iphdsBiRnt 4tNd) high Shcehtaliorioped Wik h phosphorus at a high

CONCethug, BnhddBement in dnl didBrosidit! Gestr@siBRANCENMENt The NMOSEEE ¢ EdhiphisdsiaCgaiasidctratidt | ON
The Nykdgbhd adnioved) Whlld $@ SapPeafintecofcho Ct I 0d &7 whadd cigelyérgstaiing isitaoaOwhioMis foenehe
appeadafiecas @hdehsatdifficul. 7 nade of pol ycryst ahla gae dishiatoofim (@idp 16) snd drtyped
carri er Buriher, piispleruscit dihfghiconskritration is 16 regions 18 as souipe aad dyaib eegions whighere i | m
[ er r ]intfoByced rinl siéht 3 pay Fhat sitke wall placrphor us pesvided ihitephmeio isuréace ohithe gubsiraie 1Q.5
r egi dormed @n dothgha,sides of ragater eldctrodecan® ons, WRide ovall spaeers (insviger fires) 22 madaef §102 way
t hat usPdi@s Bampsks Tbuse peiwithstapdingy thetetfie | n t harerfermad on bt e siges of i galpralciedee 10
f or medffugian [t Bf phieepharugldssorett: spuisataad e| ect OB the jow-prosyyrg GV glopesy rers the
( i ns udra® egiops °"%’E‘p Hﬁc?é"ec?fe"'fqé’?ﬂ le us%’d WSEEM*S pas "?H'BQ str tis é'??

‘iaﬂ Qe f°’"’“""a h °°§]"8 f §’ i on

proc 1%% ‘é’? ° rﬁT\e '"gfne?ﬁ W zﬁf:b 3 Whl cﬁ ° r l@ﬁ ‘W!s ?w co" gfg'“ "da

IS so hats m éo'ttle
aa:) t r UC% ure. g”wutﬁadﬂoég i Etrr?(ﬁlgh
step orm ng e wal | type reg| Q&h’ir Ih%aé'ém mg, tﬁe&e,génqgl (I ow
spac CEREF DESCHISTION 9f= Tf-l@ bRAWRGS de wal | s pasek the rﬁpectl@%%fu@rrégﬁﬂs 19 and

p osp-l*rm-urr-egrorr)—r@—whrch—rs dop- the lgﬁ)Qeahfsléﬁ,t-U(agpr@jmgtJ\m k né"€Erreel or

i rcui t Fgai ishesectichel Wiwl ShoWhPaPERiods at  aids®\ahd AaNCenkr@isi anz. @nphriktule, fttel Zed
as i tmérf of thdpredeatim@MDA.P | NCrease in the phephodss rédiing0 i< atendonahiration of 1
phosphoFgs aregpGrje Sdtichelniiens shbwimg 8PS | S -120tx 10fvah?ent .above. The concentratior? B¢

whi ¢ hmarsfactodng hravedshfopthe spbainiest mtFiga hi gh theophosphenas region 329 nebds talsse abfeasthi s
exanpt.e, the concentra- BRI EF DESCRI PTI ONg@F traEhaDRARIPhGEhorus region 26 to be
tions ofigt fids a esqiont view op brsthehembedi-r egi odescrilBdapier. Je iventdre hpvp verified that,

( approsit pithecprgsent inveftionr | ) or Fig. 1 i & aowscrien thelphospberssegionsa sugh adighodi -

| ess anfigg: 4A 4@ 4B arp spetipnal vigwshahowing ul ar , cpeentialian: arg fused,gs Kiectowke af“h\?’@ﬁ‘t i on.

30 paspHeRELd § @lj'l“é??“’k‘ﬁg |P5°°%sétf°’aih°a coné%Q'PE‘? a‘f‘? Gﬂpeﬁ‘ia""f ﬂl ca'?' 'ar e

sect ﬂPPo?F""\?P‘é'?AE'g showi Q - 20 X r]:"’c F 2o m" 8

mng‘;?@ggﬁ ?}q.ﬁvyﬁoﬁrgs‘%;ut rcultsﬂ'éswggiﬂqal rmnt '] hj_?f%ncuons which'the re pectwe regiol rﬁ On 20

re t| \ie IG 0 define with the substrate 10 are set 1o 02

S S e on 2F BT E IS SRR 1 o

of anghdy l';neﬁt {88 presen ﬁ%ﬁﬁ n- l'ater. The ph&Msel’aﬁlg{s%Oh\a\)éQhé(r%def i€ gikral 1o Ment

of the present invention. p3s5hon§n\1rﬂ9r BHRRe $MAE oPh §41816dHEde

r egi OpEscHiPTION fora TRE Q*REEES‘-ED 4Mpoof 4B ane, meChe SN¥Bs i WRIHS theyeidompass the

conce us € sour ce and lav @hdeniBatioreptdsphpas mpioss 19 therein.

manuf @cturi ng process for t he regi ons, THeINMGSFEE a2 acromisef a Yedd electodd er S

I's |ittlFy, 1esHoesiamesrhbodimenti . wisch the 23 made of polycrystalline silicon on\atgatednsala-

st r engredontapeentiot ischpplddr ©sé abmicondeddrr uct i dor filfm §8,. an8 Natwiek @gianse24casr ouice and

di agr davise,Jbreexamme. a D-RAM) congtasted of eoan-wi bd  [skeainsiegionsd Side well spaders 2Rdett farped ot he
exanpplemsentay IMOSIFETR A regitnplitis ¢ regiont st o baithetsdiop ef the gptp olegiipriel?3. fpch of the

j unct {inprkoutpy dirpuit;rpgion) i epglempiidarons 1 -petagiens PhirepAMPeted; "%pr?f”l "

r es pedt ipRutipyjput circult is formedy whily gragion sWl th t°ﬁ’é’a§‘15‘b8ﬁ°ﬁ%ﬁ°§‘s 1’89'%{‘r @6 o'e@°"2
Fig. ¥ rqgsone(mtgee'tq"ef*farpww W”é‘ﬁ‘o‘%’ﬁ"ﬁ ts till ( on) 17 epip ;‘a The
hi gh FFEHE'HQF Piepsg H‘B’«ﬁ"‘“" ';3 oF5 ’é°§ ﬁf‘ 35;1 © ar "“’ {f

phor u§ aé% H@H 'Cf RS P ATFEP™ends rme ° fom 2 B c °
t he eﬂdé o eI ectrode DESCRI PTI

17, into the shape i n which they enconpass b e

| ow concentration phosphorus regions 19 therein. The NMOSFET 12 conprises a

andt

gate electrode Fig. 1 shows an enbodi #ent i n which the 23 made of
pol ycrystalline silicon on a gate insula- present invention is applied to a
sem conduct or tor film16, and N-type regions 24 as source and devi ce,

for exarrpl e, a DRAM construct ed of com so drain regions. Side wall

o ~ - o R AN [ pe——



Substrate 10 by the side mall spacer 25, and the 3 5

EP0189914B1 6 | ow concentration phosphorus region 26
is formed the high concentratlﬁﬂropﬂﬂ)smf us region 20 &nd so as to extend
to dnder the sr de waII spacer 25. the substrate 10 beconmes snmall. Thus,

t he destruc oca |ed DD structure is established. tion

vol 1% %°"6ﬁ""tﬂ gfg'@“rs %qﬂwﬁﬁ °r'rfm agai :ggpigarcg'tcemrrrre re,haﬂt'?e' Fegiop 28 B¢ t he

Iow iy %‘ﬁc dest s : ‘r‘zljs
ﬁw%g@i ot s %gﬁfq i 8%7“3?&

ho
r eg'pﬂ& 18‘3 P 2[ erd source an
| o, ?msé.pc‘eratroat Y qhaelo?%r' S i b B t
sem Jegron 47 15@(% =2 a'ﬁ(e SI Sfohgth Eor §mc &vdv&ph\@ rfu uritySis [err]
e qepthé’ RE junetidRs \WHick fhef N€  pho unt% chritrRMoh I ghadient is
conGaBscr.@t rea&,sgieaétu R ldofind with HeSkbi Ve reganﬂm%n nan Ghe? psl&énwef mt lchiridrde sub-
gentstr@e 18d06l0. b acdd obh@.3apear ance 0fig Nods i (6 IchsdoB arSdnicad Aot iolEEOkotsd, € I |
0. The -PMOSBET @8 Edmprises a gatelélectrade | Nt hif tHeAspRYVAIPUEIEES] the influehtdl of the/ktk ved.
Of @8 taseof polyerystininblsificon b ag@wisuiaes a Ockridrschre Cdrigiadlg litle or Hhet bedis of the
| N ddr /i G Leind CHyperiedions 29hee sourtd areiNces Oblalidne bétdden 2BmeBtdzeind poltagesrtysé al | | ne
Si | idanregins trngpsitie theni-typa-well ¢éurim thisr S ar eappedgi nal ly little on the basis of
t he examplef itherPMESFEINA3 B8 gtpof thediDPns 129 as Futhar oeingtrdthe ued aft the mificideciayeeen
el enteystures | The P-tiprd regiona 8¢ @ founedebydr ai n I3 dfiin possiblerte dedure thagedistangpef el | 14.
| n CpRing Wi perpre gt @ eBARRECN of HEPPIIDSFET SeRidordupter regien t&rad kBjse the Sperating
Fur M3l 5% f0 the use of the sili cﬁ!’éeq 8 @P Slameticevan evhenr ReospIoRF e

c fiel 0 X

re | rt§y92?93%1? :1‘4d’rfﬁr§ fci °f platinygm °'at | s & theympurily;ce the reS| stance of
’ f° m‘?f’o 9511“ maguiagtuing, I8 PBIFOY egi on
8 H r(f i@ |o cto tq the above con ctlon wlr 9
a4 2 a d % er@ 9 ?%%\ﬂ h fPrgn éo Fi s 2 42%f | d
ure t?Ium §i§ ?t] sr thsp n'ﬁgrl O_Sp Or Flrs% as own m yYpo welii14srI I ci de
c is aﬁﬁ ' WDUF,JOII"}QU | %ﬂ%tn ade of a
res%ﬁl {P‘é@ Xr QVI&EE n ringNe E sifl Ieg@QH tg fat-
semuaaarrmcﬁry.téas%ﬁam e source and ra1h mgtﬁﬂﬂrqu(f inséi4tor f.unq;ut% aﬂ a stw Ce of
the abgyes eoana.agruﬁtshmgw mplt@iratd 29 arnanatohﬁmgfbt &o FInRsd PAPG Stalife si

28. whifb Fig. 6086 Qlabraif GhoMirighen oBHRIRARE T O Fis @Spositoh on tkdvholearrice BHIHG sutrsusrsr al 31
des iag o Sxeniplify the® inplt@tdt circuits 1Frb+ St,  aisy SVDDWAY it 18 phitefhed WriomPgatdNideiiiRs Vel |

14 ispectivalyulAat edenf irdmin Figsl &h ancs snaige afv pimwep Bas2d of e@bertive MOSKFETE 1il,Ni2and

S e minpotfedipatt cncuits Ubarb reixcudts dBichradecond a gl s & ig eedlpss do sdy it thedecgatecatettrodaser al

32 aecigd tp hgnding 2Bds BP. NMOSFETS Mg 0RnsSi NQ| eare fogreedadf a sagedd pelyceistelimandilicorsleyeat -

| ay @nd RMPBFETS Serdllcarg frespéativabnputinto inthe case of a D-AAVMy | nsul ator film (field
i nsieiemp skyctyrms asshoseef the YMPBFET J. 5 i s aSehsaqyectin ahdaivmiy B 2Bnpnder Bprcui t
i ns@hiher PMOSRRT 113 dpaet uit Bofry c 13 st Hate prder Whieh e, porjge; of eAMPSFET 13 5

di aqtueﬁﬁ anoginn sYpoRkorole BRHYoutRYt sifpuis | s iaapseler by Rbptotosist foh A9, ehespharuscad of
t he 'sipAdbe a‘eewarra" tih °’e¥¥@ 13 Fi% “"t he in Lft‘"/ sUEHRtiop; (Y jcms” or teésﬁ is |iop-
and St aisge‘gé{?’t%? ??e?ﬁ""ﬂ "&é\‘t" el ectr! B%l §g ct't‘ Ve “”?Sg by é’@‘ﬁf’(‘?q? Fl gs.
5 afdr §roypsiond f res

%ent em odrE it f?i N%{Hg g‘? to 40 on enr ion |on-|mp an aye s are o
i r@rte/rﬂ 09" ik il o lsafth Strfehure oY iyl "HE ss_to
say ylah ect rodes nect ed t‘pe" H,l& q oto r rl -
[err Accordrﬁﬁ ) {hQrégﬁQru&fon 3in SRCAMEsPO! YCT YShébit! the piiospHofud i Ltaﬁéﬁtﬁ iffoduded/OSFETS
[ er iFET AB G the S ik 2, HlN- tygalrBgion | Nt Nifto GRSRURE ard drli ns! df the NMOBFET .
St I 128 i H6@d dfio LB stbctidby Pb/Resrke] 1d  11. Subsequently, as shown in Fig.
2B, regivdez7 drdethemay tdneentthliobidhdpsAcus The i Nt afdtdbmdving Gibl phoRdrekit-film 3D, th&teal €
unde«gion/ra'sckb thiteanpadectric Giald G tHeheeigd”MOSFET sullant Istngtefe B gdogalok Gheraby e parmflow t he
| nptie/ dvait pgion @4 canLbet eodefated nasippdsshy a pévoceniration pliosphoturrsg@ns pthaw@adr e at 1
and theheppraranoe \of el tarriers) Astéheasuludireds, a wobpective NMOSFETs\W 1ot d2at shawm brfig. [ err ]
or [fluctuglion of aj thymshold yoltage sanchecrryented s esns e2G AP ISIGeifilsr 42 isfdrmedzanihe Wholsrsurdace
i npltaathetre; the epliekiity ofeiewectaristidsaip éheoy enpdfdhe wgsttanebvahgl lowfpregewrd BVI2 profegaal

gendespal picguit 2. ate el ectr‘!fd'@?s" 97 and 23 as a mask. Thus, |ow
I n the0 W%Q@ﬁ" ha@‘i’rﬂb@? WF;é f Th%§'°2 f&'ﬁ Fr%tthr*%r?warfﬂrwr ant ed
At
ce tr Tgﬁ a S ly
\5\2: | % I]S r |on Fb IoEv cli‘jr):} cf(s_)rra? he ':‘Za&e g’lr Fcéf;‘;gfn as S (hwn m )
cona, t'o u rg‘q Stion b vent g]he phosphorus from be| ng

|ntroduced FET 12 In the |nterna circuit 2, the Ntype region into the
source and drain regions of the NMOSFET 24 is fornmed into the LDD structure
by the arsenic 45 11. region 27 arfl the | ow concentrati on phopshorus
After renoving the photoresist film40, the re- region 26, so that an
electric field at the edge of sultant structure is annealed thereby to
formlow the drain region 24 can be noderated to suppress concentration



t'ype region) 18 is forned of the high concentration 55 and 30 are
respectively formed on both the sides phosphorus region 20 enconpassi ng the

| ow con- of the gate el ectrodEB0lf89 928Band 28 as shows in centration
phosphorus region 19, so that the re- Fig. 2D. verse breakdown vol tage of
t he Junctlon bet ween 4 EPO 189914 Bl

8 Next M 'h g £5 21'_“9’ deagete t he sta'E?t wtilized, and doppe; e bigh caneantiglignc e

t he fﬁ'{ﬁ‘?c@n'ﬂe ﬁ“‘hf?@@? %?W an in H'H’F“sdPQ'?fﬁ qo ‘?aé dermed ity gy
phosp gth E%aﬁ ey |ntoq5l'°f‘ depth. ﬁ | Igpgth 498 bR e ET
D3l o éﬂ;eéé’g A s b i iﬁ@ Dynd e Peo.

pho lst m annel len
J by a &za

pg;t:c%nn J‘ite attffoe s'°"""e§ Otore%'Y" ”?"’;i';i'i“ihané oMl e 0"
fi

con- I on

Ot i nc o nv
(1 - rﬁﬁl lﬁ rtﬁJ} H &n&&tﬂaﬂo JE g‘n‘py ti \Eég%ﬁ“ 1”%@ aQéH %I% hé @;rnh%ﬁ and

errp O REmdahe ga e el ectrode 1 and the wefshatadtibe repeatédiyexp IS anot her
Odi MRy réHhoving treSHNBBREIS: R 48.SthéreBS k ThUS thisl x¥rRfie edch of Rilypb Mgions 18A4seS €Nt
i nveruuutanstrubtnret. néallcdickoby td BrmBsdiRe POT t i @idSsodtbedhl QFkinVedishs ohfle NMBBFET 11A
CONC edht it @dGiow 180MaPIPOSTUHgh ddficehtfa- Fi 9. bf af mp@ssthd eebitt heonspnses Hpwleh-s,
and aos phasphars. regions 20 encompassing the low centration phosplibrustrbgion 1@h&high codtents
I epeadocbhtyation phasphoes .reghint 60 as slvdwiimg  tshe tigrh pliospteais Ségidni 20180185 to Lidstargielly | N
thi s Bg2Rpl e, each of N-type regi ons 18Aea®mpass thanégicnt19Lamtl an ersentc regionc2d| ed
t her eby Thewaftesr an showrvic Eg. Zendetbe s@e and  dmhich istfergied 08 thef sutfdve siBOBFE TedlohA and
dr ai nundergyhish $heRMOREHE 131 pnddhe bubutibncent 28-and sheflloven than Jhis /regignp2®t anli tochei t 1
onprredisregion d\gre-mpasked by g Rhpfarspiidinus r egireatsromO? gatr eleRyadesi7n ghe deacenislions
cent r 49 F’é?'i‘";dﬁ BEHTRIANRS 2 & GRNSANIARN ObS hj ¢h 8b‘ﬁ% phospharus gqgiope it 9120 8° A& Bhor us
r eg| on X Pryem’g WM\BH‘PPH"Q 8 gatp |°Bﬁ'°§ﬁosphotai|§' ‘F%?TGS?\"QZ‘W@ pJe. gad {hg concentration
'}j{% acers 25 as a mask. Th of the arsenic region 21 is the same as (gﬂk(g n@
t he r ﬁi""' plantechaver 46 ¥R fAreed G P3n 21 m%'?%ﬁ?ﬂ?f; °fa{%| N E%:Eﬁ""e o
under r o7l fe er
vyl ﬁgg@ e d B e e T G TR
regi op @ fat sDtna d?éef &H;?m ﬁn@% 1 are m%ﬂﬁ@tﬂocp& r&n&ﬁ&ﬂlﬁﬁ& BRI s3ichidudtor
apartofftﬁé)ma@s@t 2 {ﬁG Gkt it 2 CONCQRVideat 128 Rofiovio FirshI tRE NbSs bfSFig. 2A -
| On- i fzhe¥ipQd tRILDD sEQARANT ration of 5 2@ 20fn ihSr&faRs RRAIS arb REHENSUL19
and 20 gitReduamiysa®hown hOrig 20e0rdbr Y 50| Aldrétiterl B sib¥han FHgeaA! @id6r théStaten t he
f or e gsdtd gndeX &AEH e NMUBFENES 1€ aitiCeNdrs at | on urddr amich brilethe IPRIOSFET 12 SipRCAfeMmal2d as
a Mmashkaskaditysa photoddsist tilm 41 Badh B) Isag- on 21 circtit Rhe coveng@ witts a imfask ofhotbragst&0,seni C
i on- i implaated etca tapyantratiod 6f Suxa0F @mTR by f Or t la@enicis Betihmantegig @ con2antration bha- 10
NVOSHAploying dife gate dlavtrede- 28NiDBIEETe W2l X 10" cm™2 Arsenic ion-implanted layers 51
nal cireesrs 30 g5 a Mhsk. Bwptherondhplanted layespesct ifamed g ibeth SheBYMABIFETa| ilAgndifiZ @ve t he
r enoves$ aigfformad eplingsafter thg remayal 09 and atnpaled, endythe afseniq fpgions. 28 a7 eingnd
0.2 th‘O PRotpregist {fjim 474 -typestegipns ?% ons 2 7Pail fronyt igeneeido e covrsppnding @?"Pr'ecl n
Fig. udce ?PFat"aI“ regipngare fRimeds Ta?fﬂafﬁt' a| n r #8814 angy 23 ‘R"r’i’ét‘?‘i'aﬁd dfus. the above-
S °t’ﬁ‘ﬂ'§t°'sf§1‘g amttagt%ﬁe ﬁ?:‘;f‘ "t;g’ h gj;;;lﬁ'ﬂ’ﬁéﬂ ogipsc i ¢
2 @ a'"ﬁﬁt@'" b ol o e AU o  the L EREp g oL St

he result nt substrate and |s h Ptg: ﬁméé e
Car M Rch-tRod i Qﬁﬂfd%ﬁ e unfdac e i n IFETs anélndéaﬁre Ssked the Terd?aaf ter,

as sh@Whe infataligh a&%mumehhéréiﬁ sHicdb © St alpRotdteMLe ThilmMsp.C bnd [f6he wa and
12 arigyers 33 andl BAISG e onl'y the PMOSEET sdeger8aot i elchdaCandaomaiRa Ktbreaiond
phot or eshenbetdrin] M 7intePRYeP N insdltorl Siih ON-  Bbrb® 1 fon-#nplafited. 0L EUBELQUbNE BnrRalg Sk Of
phot og1efmintidumbWiring 8P laad gl passivatios Gie €Nt I alsbuddd adl dfainXedions 2d arBYorméX Senic i s

I on- i (el shoving drecform@d by IvelRitowatprazsssed, 5 - 10 hafehfey ian intdrieyergaduatoe fileciir alcke 28
and tWereby the semiconductor dpwderin Fig r@eibe c | on-minupl ainibge 2| auylefingl pdssiggtiore ditvs a®0 as
a nmastempipleds, boron-inplanted | ay- 3%  faner:dhérery the sdmiconducid/BRICE TisFig.1 A
and 12 #fith tiss methed.f hemrBIMOSERT agfintbal i ng &fie fishadi®. r enpval of  anneal ed and
t he aifRMEpHIRUE cigqyit $AR b9 Toadilydfopmedyaerely t he phoicerdiag o thisjexampiey thepNMO

r egi o¥saddiog fle masking,sten °ff“|‘6tﬂh°?°@§'§ét'!'f‘ to tl‘?ethéd'?t?@aé SR 2nt§ Ryhinte the ‘-‘é‘@‘ur ce
and dfatH e ?R‘Iﬁss“’&’r@ t'teo?'%‘éf’"""f‘ gioRaf t er struclionysde thpoprecs "923‘36‘8'ﬁ ?S’eth?t ernred
Thus, p"P?P§° § ?Pé‘ qfnsffl af" 'F'i“te f et @H;; B

st at efabrt’? 'i’% g}ﬁf th% and dr3 OH‘S i ©
rem)v §P‘£)e§ "H e he h' 18A |§ c'r '" ciﬂ R and
the fi ?ﬁh rr%ﬁ’% enums' ?rhe like i ur‘%’or maéc"!l r gibn $tr et L?res are
obtained in the NMOSFET 12. the whol e surface of the resul tant substrate
and i s Subsequently, as shown in Fi§. 4B, the NMOS- heat-treated into a
silicide, and the unreacted parts FETs 11A and 12 are masked by the use of
a of the metal filmare renoved, whereby silicide photoresist film 52,
and |f necessary, si de wall layers 33 and 34 are forned. 45

- ”~ o

o -, o



i nput /output circuit can be readily fornmed nerely According to this
exanpl e, the NMOSFET 12 by addi ng the masking step of the photoresist film
of the internal ci%cuit 2 is pLEP 0 M829%4 R4 LDD con- 43 aod the doping step
of the high concentration struction as in the preceding exanple, so that

t he sph as sho I.n to the steps of 55 appearance of hot

car qc']g) nérft%ﬂ gosg% aﬁl ’@?f' ‘ﬁ_lg’ t1"5‘br| catr ngineenRouR/ERgrieain regions as formied witD _

t °ctr:ss ° e ol F Ac regiong g @ait Wit respsstso pegate qlag-
‘r\ﬁe mggﬁtﬁg %éh e put/o By ey boven s e ¢ uent

Of E&ﬁe rdé@ 6hgﬁh tha Lh'r on caéac itances ca20 gg%ﬂ“@? 9%299 a rain

regloﬂgrﬁtgjogﬁ\ee%?c tans n uctanc g

10 g.ega‘eaatron phosphorus regr ons 20 exten ga 5(9[3‘@% betwee j elggurce and

dr al N Fu@l, Ofkice the @R EEgiMst A b ends g hfg BorldéHrGtih hat

t hefrom theajaaslcRodeCgs MESHed iPMS bourdel N ' € SeRiRibheb Oa %atg%né]th ﬁff\/e tg ah etf(£&§ atic

dq/hﬁcljdr'am aigions | 18AJhe GRHaPE o thl aiyhed 1o tda@d&tgtht ifShoR¥feh! viich 1 SlaRBor the

phOsqbantration phasplanss rbfidne @0 @dith tHely@ater €91 OnGicraMinA@NARtidnlbe ar:mI &hbnt, TPUr I Ly and

t heselgaode 47 ah rredmadeasmdiier thenTimimehed,  andukBNGE Bhts ahdePWhikh4t 104§ n RARPHOT US,

SO Preceding [pgamples and fhel rartstanducteageacant anceirastils Masksd dogeOwithG g RAGAralon

| owe? ierfgnesti avting feotedustionr inethe gediibnat i on of atbshiens UP caniddr @D BE AMiGiNG 6iaé wal

pr egag@qfancss Of course, the operating speed can 15  spacers, whereupon doping Sith @ertidie cavi&d | aps

bet #¥Pe Pisgd by the lewerpd msistanges lebthe si nceut feeatalpast tednteraa) icioeus b Tutitzgng rthe

ands‘t"ﬂ"%ﬁ"‘c Al éﬂ%&t‘?%%‘%@&[ﬁﬁﬂ@ regi il wathspapass. Thigsnthe hBD glaclires lcache ode

are he Source. di_ni ni shed,formedyinttee nemgitdcyitetrdtsowres and deain

e ff h o re ons °e§ 'bﬁ % ﬂront he O\Ir%qrqnaryé ther hrglhéorﬁergﬁtuon o_t(phoq?aqr@s | engt h
%h t° ' 7 sf oF" t 178 BBFRE;@?H AN IBRYVOIRYE Bl LS Setiyi ons

°°tr ° '°wn}°r ti oﬁ° %% %%ﬁ}r preé?'Eé’t"?'B‘B'e °T7b %an be

me ave r a t f
m3- S‘eeﬁ ctrode 17 i: U d askr q ::l’;\%tlr\g ﬁe to ltz;?St an
I Nt RlidbR exﬁﬁ@ﬁ &é?g'n cfrode2dY h he trapg orus 0 a p es ! S
rrastﬁedwsctﬁrum?a.s%t;im@ hi'gh Concen”%'%c 0[5 m' on in
the j uegtdirgno the présentIMARIBAORdIfiidws Carrie Ano rytrtt au%écﬂgy %b ﬁ‘g
capiag bffeatd @mJprodiedcOUr Se, the oper ati ng haRERH fé electrotie usdirHs Q'EGUpon

dopi ngn avisérhicartigosn idevideSwined Intefrdl é-SO be fdré}leS&dw W the\@ilsBNvef §ﬂigﬁ ‘é&k&ﬁrﬁﬁces of
t hecuit iata MOSFET df etes 1.DD hetrutard,eth@al  Ci riohibftphBdphatls ib iindifitibnt #lRase0dd W6fing?Nd
dr agource egil ciein te@n® Wi RGMOSFEThir an Semi C wits i the high| doncoRPE6T f phédplorust M LDD
St ripeuvertast ciseut d5e sp exgnabusted 8s to be MOS structure is not spoilt. f ormed
i n 9oRed iy Rhospliprug ptrachight congantiatiomise ce and  dWiilenin Eea@hovethalinesmsen mdve bg thehe hi gh
con%ntt‘? étepfmﬁtaﬂc destrugfipm altags cerhée hi gh  dnyenies hasaben rondretglin aisgetiisaduis con-
pho ? s re ons 20 do not get to botuictionevitsjembedimenty) it ie apedisss ftosayed i n
h r'"r teato'es a'ﬁAc%‘é‘H‘Fted of %6t héhat e presprs drvewtige is ot restristed dovthe
co e on A °3p OFYS of t fReeoging erabrdiments bk thas it cem e yasiously
ph a‘r° 'i@ é’\/?p('}ﬁ °f or meofERs within a sc?@aﬁﬁ‘l‘]?"’?’ﬁénﬁu‘r%tﬂlﬁr ed by
a,i h é}; gesse e%‘f‘ferta'bcrerf’ed by BP’P_;F’Y 'Q?'Ff%‘l 1o a e %I ectrode 17 and
7 Bl 3000 W ¢ et e
r@te@ 1€l ‘35fHe ranc%‘?ﬁ'ce EHdQlHN pQﬁr eg&gﬁg%qfo” { ogsvlﬁg ess for
mirhot fordVchn 54 E&b%?e%e@ il @ lelestRO1 | T . input or output signal
NMIGHiE dostlictibh@ithdoldas b sHhbiddsdk. Accor d' NGledidsthtidCordtkGona N Irdbﬂ;vt@ %&u?rh a b€

fol | odaly an guvbusgutiicirdut is roviabd edniced byudephd@ds Ry Bonding Pa&fid GRILS Rl €
pr odgiane thade by the use of a high concentration of 482N thpiniok butgt Y@rabis @pphéd. r ode used as a

masitospiidres; @nd the gthesseard ponidiadbetDRievi ce Wrosedingli, eerfabdSRETIQy, in Figr £ nesdven

wh estrugtyres, @ theiusypm whenf theyjuhdtighcapegite ent r anotduei dut Intistha shmaSkttiuef ast that ok Bl
St rajeqsubeiween (po substrate and . thgrpho$phpi®s phor MOSFET 11Tl fhb icaritrenyt thé pressasieveafiondopi Ng
s oUPHQNs distpasey Hip peraiyp speod of the WNRSFET f isralserepplicgigle to e NMOSFET bingfiwting a
coH gﬂsmat P of hosphor us, the i nfsut £itsuit plithe ot etage whisheis somnederstoranct ed as

oNeRECE f1 fpain regionsara fgrmed with | + . qltsvrser WV hr(]NYw?mtﬁtrw oh the MOSFER
con ve;ra'ls: n rosiglgnces can \Rg; fegceq 10 t he o BQwy &, Qush Eurthery dnie insesibirathat ey thee t hat
the e : ggn? |aca' destructdon vol tage %l%‘g g#%pQ F AR/ B1hasrd MOSEEhach ag Bcret el v
N

n_regions are ormed with 1 or Qs Is put into the structure con-
dessrrt.a S el

reduced to formin tht ention

j UNgfieva1a ikt ? 't 1s neddl €984 ?fd’lé{ Blr ce and, drain

regions are construct ed 35 that the, r%-hevels‘)w.}'?{an eom' ;d'f j?i?"s 'Prr cted
§

to the by the use of phosphorus at a h g

enbodi nents but that it can be varrous? 'ﬁgqgﬁﬁgenf$§?F8n °P ®i

gentle in spite of the nodified mnthrn a scope not departrng frontthe hi gh
I mpurity concentration, and the app%rance of purport thereof. hot carriers
can be suppressed. The present invention is
effective for a MOS- Since the concentration of phosphorus is nade 40
FET [err] or [err] mhose drarn |s connected to a as hrgh as 1 - 20 X [err]




regions increase, the operating speed of the whole 1is also applicable to-
an NMOSFET constituting a | C does not |ower. . 50
circuit of the next stage which is connected to an Since source and drain

regrons are forme@twith invertEP018914BY [err] constrizcted of the MOSFET
arsenrc regions, resistances can be reduced to ~ [err] or [err]. Further,

.b| h h hi d d
hgg)s':r%g’g I i:%dg at?{l?°2'l¥ytﬂ%8ﬁ$°s@i:ﬂgﬁg¥esﬁcé§|5§et thgsnce source and drain
|6@EEE‘ 1 h L t
%e;?(], v% ?n %F‘ E%r eresr mas jgerr] O‘{ [Aeé[éézgraiaftg mtgg\;g{ 4) %‘FH‘F clt's é\rl;%%hu{ ﬁ e

ﬁ he LVACGR can bé r

pr ki c

%1% utduP .F‘c'[l ctigfamq a?ysf?%gaﬁﬁzgg' Osf]S 19({4‘ Et %Ehml forming part of an
JSIC)W egOUl CE€ an dé?dc&udrlﬁ&@sﬁﬁ%rﬂ;ng Bgrf"of@n 11

EPQ)?-&%’G#Bﬂs wrthout having the PMOSFET 13,2 12 MOSkslvolthutl SirciBRES, 4B 8Eon8 MISHERE

PhOsdRKRY 446 needs to bSladdedB I €gi ON 20 Of hi gh (#1)TBékg fodned O Gy ¥adlsbrBonaddiérs Can

be achs sheeflini Fig. TUBE lafeordBY andBXtof tHae FESi St siBRGdte 41D), dnd Keirgesr BO REWE lcon-

[ ntseugdatoedlamumcm & rdamb@emaﬂman gaown i n FidgetividBypes a$ Giorfiedt MOSFES (12) hawver

t hemitted. prising input/output circuit dgn®iseurde/draithzdgion S18)twhirhrisi rwiver 5

a fi r&n inhBgreEctivel @histboRshevy ipdig: 50f an of nedesfoachanding) gadsandps gake sulatet

i nepe dedormad py extending thergowren gt de@inr cui t  ( 1)ilm HAHOIANOSIMG, thicknespnas| tiat (S| C)

vvhr'?Q‘P“r @%M‘P@ﬁﬁ@d In case of fomn“"aasedi)nd MESHEPSEET1(2) or i ng part of an of

Wdﬁﬁ’bﬁt’e"l‘ia‘\?f"g%"ﬁ%" PN'EBFET a C"a’a“'e"ze‘i' Wput / out put circuit

( 2)‘dem ?\‘? ep needs rain regton (24) of the first
1’9 sé'f’ "t 1% °s conduct Uf’ﬁs F—’r S9mlc gct?r ayer s
. 33 o ‘%{3 io:ztéﬁ i&% g% i(l% a Em' cngn % %V\;Pﬁ aﬁl ci de
s PR‘ SrgEal . can be 0 [T e o LR rst
E : %)b 20. @Mrderqg‘bﬁﬂgeﬂi sI::et r: is- . 21;291'6 to the jgannel than t:e afrrst semicon- ng

a 5{91&50& 3bdion 88119 prbpar VMteCthel S CON-  QAlkctdrP&Yith (B4, Qh&ctive resistor R
ShQwgidé Wyér B is Bot formedERrakb $a€=heare§0nd| ng pad g s%&@drérﬁ‘&bﬁ@rt fB) eAthebe
f Orsom cht yasteiké @idehid) Ggloh @7 SOHItAGmed. difli N second rvfodFa'r (116 Jincitles B @nigadERi-
t hiAckdrdiagly, ane trdsBtor H cirh@e rf@@b@in 28 of t he coddbdtbrTredidn (200 LRMG En Qonth@rwithng a
| S snfall pneh. OM8SIRE B 1hd Psistor BSS ainodcte® made of with Stensubstretk) (0P fand dajiingna Waharth | S
chae eet dpidingdpadn BPdeichi sainadendf thent i nuous inmurity hencestptiom a6 thet $poorsit seo -
t hedluntive leysrBe/ drai n regi on (24) of the fendgttort tegien SPRvet the fiFkit MOSFETs
desi r Whifegin tifhahove. dhe ipveation made bxMBFEF0 ( 12) (12hcl udes a first seni conduct or
soufveaorg s deen ﬁh'?fb'g‘i"éﬁé’ecia" dhe efre MOSFET 11 are . region (2 éﬁgf hi gh

rrtﬂﬂ?ﬁ"?'? 'E(?ﬁ@@?ﬂdl"‘"é?ﬁ ‘??H‘cﬁfn%f e FMOBuct ed %nl’rﬁ}‘a 6?"“%9% gﬂbé Tisrais sdd istosnd 20

0 fype wli F“"F%"g? on (26) 'H%%F Fte“feéf)s?@r NRhangelt o1 pq

by ‘teég E{;"?’ﬂgr e§°"t '“"e'HP wer - rgg [FCOH "‘? éh"tdor med

i rrp
& 'ng % he sigg 'é qr Jregions
ph f tructLrJa '?cg; '?E (ﬁli‘(fsgﬁlﬁgoﬁ Eh g7th %'% mcl%%e Srsenice | SSE S a"tdib °Val ue,

mt Iep tance of o '?ﬁ gq;fo
thE?=urther, it is apgf& 19 ot 61l rb &nd silich ayer I's not fOF rred For

t N€ys3UTRMDSREs. The LDD stru tﬂehﬁesﬁﬂur ce/ df aifle b&EHe R cibirhd o, il B/ hisirg!
| :eagentioh ®hadiefiob, Gt le84] Dftstémicsndl&l 1O Med a thidMOSFEF QY idWele-alsaldlsbinicomc | udes
a’ tibr reglorbIidi a- highCiePiirly EdhbantratioRanBi@si St or  RdGadr ssstrkte (108 ehdi Haing of a conductiv-
COn@tdt Gemica@uasr regith) whieh RG dnimp@nt act Wi fith typaBpgositrte that e 6 dndfecénde
I esitys tanceniRatiop I&@n Khad thatlof the fvst ami-he subst MSEE(d@2,1and having a higher to
t hecotxbidi regiopaad BRI foimed Sloserde aof t he i mpurity concentration
t hahannblesidse (aatedelectietle sidplutramther firstyers 324.  The device of any of claims 1 to 3, wherein the
corfd@@?'&ucﬂafeigg'e'h Tho diyst gemieqpeuctdr rait  MOSFET ittty econgantratige of isaid éh'fdt emicon-
i nvaiaRtreerhnaike degpgr thafethe segond sempiepn- | nyent ordgd?fa%g'%é%% iscah [eatt |1y< @E‘?r bed on
thé’“&‘ﬁ" ’eB'P’P -dabandne Pee)includascom @k Bor  devi ces of th e device of

dethfr wigRopding, bé‘%tf‘EP P PR for ﬂ'd’“tgy e wht-cH"e 8piRet ‘Hc?é“aﬂéﬁ?&gﬁ‘ﬁ‘ﬁ n‘d‘°f‘t 'TrB;"

t ed

rr*rczat 28?13 burnp, gleglia t\%;sgmi s’ 7 i
}[Jt coacluctlélt){ Y ﬁ? %\ Qregoin he con kra NDSE"E_? Epga@eﬁi ?ag Sj:gq é%'ii sai ds
th d al u t
el ;r?*? el £, S SOV g e

i vg s‘ént'rrWé dfl€ arseni C OSDhOVUS apd phesy st%e%twgawa&e lal%ctr‘oﬂ&tdé &d in

an I nternal structure. phorus as 1 nmpuri tshi@ Sirst UOSFEST (12) bind Sai® el waD! €,
not only to CMOSICs, but also to NMOSI Cs. The LDD structure in the present

3. The device of clarntl or 2, further conprising invention may include, at
| east, a first sem conduc- 40 a third MOSFET (13) forned on said sem con-
tor region has a high inpurity concentration, and a ductor substrate (10)
and being of a conductiv- second sem conductor region which has an i nmpu-
ity type opposite to that of the first and second rity concentration | ower
t han that of the first sent- NCSFETS (12, 11) conductor regron and mhrch

o s o v o I 1 . o . o o o, —



sem conductor region. The first sem conductor re- I mpurity
concentration of said third sem con- gion need not be deeper than the
second sem con- 11 ductor regi ERPO(189p14B1at | east 1 x f2rr]. ductor
regiron. A bondi ng pad includes, not only a pad for wire bonding, but also a
pad for bondi ng 5. The device of many of clains 1 to 4, further which

ut i | i MeSFET Yulspnasp ataf @ale ther PhopRios ke, V&IAIBYS so corrprl Si ng si de wal |
spac epgion 2050f high impyity eqapanE@ia fRISR r egi ons ray e 0

s s g A ot B e e é@ of "cadn A "a%s’ntmtet (Pt pippeae pams

foreg?r:,\p m | afsm i Ate el ect? E} 2)2f§,)mnf JRCR
Ilhlrfgdf"”f’ fﬁ‘ i ps oesjhn%i.r%ﬁ%e eeni & can Fﬁrnéﬁ%.ru. 2 ST 4

| wi thi n 9@ oe Efnﬂfau.tna%t o the
wher e? X Ts w el ffagir:gr gi on pr eﬁ Eu second MOSFET
o5 masi e el ectr % ga e demiconduR6rE T
(12) an tﬁ@ erz 3 and]slt ofthe 10 substrag 96) g of the same con-
W Iahtﬁx £ rdHactBly il dealh BE PNOSPhOdudhvity type, as tlg At MOSFEY| (M), ra0- Of
hi gh éidar 1ty concentration. This can be aciig Qvédrcbirain Udiona(18ayhi¢hhatcob-he

resi st ER¥putSotedtive AsISIBITR GRIWAUR FRI 51 Nt egr at mated itd' & bbrdingeead am g gare istlgon | n
Fi 0. ¢ deStokviall Ny CextAdings the Gowres/ 8 driihe filmA16) of thg same thickmess pe thatodf ithsui t
domai vegidn 186fahe MOSFETIE. Inwcadwenf formibg a & f i r SUrStMIBIFET (1RL2) forming part of an
of namesiftardt maderty a serspmdubye Bgitowhicthisr ease i n acharacterizedin nternal circuit (1),
and Cw@BtaCand gontinuous® thalgien G_:? thetstredh | s const r et te| source/drain region (24) b firat
MOSFEtire( shyn i rfig- g -Spmrabtﬁ bet I8f thAIVOSFETs MP?'FETUH%QW% & t"'fet @Mﬁstﬁlﬂtmfls a
i nput soytee gt drain regions 1§ of the MASEEE At #Rd NDSFEWH'&%F? gj Ba" a‘%?dded
(11) eneptiigted oniyed 'B?l orehasusnfeaions % ondict o frongcter Hers

oA oy R R BT an g,"t?e ,..xa,.%"%"é gtt';é e

I\/DSFE ruﬁ‘gﬂthe { gg_‘ roper vauerath(e:an be duc bIOX t2r7)y and’
'é ? ormed or t ame rea hat the source/draln region (18) of the
Ing ag B & IOE%(.%? &h b Consec BT [ 'i)OihEI 5 ek Sdnsit OF R
shown rdn I esustor Qd' ng padeqg to?- rggﬂne 20)1 Béihg? 0 bonfeB wite
for megy, iVar h&sis&?hr&é‘onﬁﬁct odl @i N with thbl duBdt %()IO)Oéndt #¥@ing aNkgher

t hi Ckfbeﬁnﬁ lﬁ:’ﬁdnﬁ Bd @P Whiéh (Lo ofltheOf the Maphity cdrbentlationCiagrethe fsedond senilg a
15 1 hisibw % resistor R made of acén@iitiee OBgleC(28) of @i st WIOSEET | S
char act Qvﬁuae,dthbrabdvd,eﬁa h(i‘aa{ionaﬁudeﬁy')ﬂfei nyous t @2t he region 18, the struc-

t hat  intightoReD hdsCissbnl lohibly dedgribed oqAHg apf the first ture shown in Fig. 7 is

desi r pilzbtdns Thseimidosducibhdevices of the BMBBET (12 ictayide of glaifn 1, ythereinrsiaid firetl god or
sour cépambicttioan thebegigoms! bRl ab futiliztion, MOSFET 1 $ecande MOSFETY dif. oH) (2e7)N-gifennel g

i npur itisynot mrteted tharelooTheamesertdnvsntioniist ed onl y MOBFEYse aprh 53¢ Hist: u%ec?@zgfen@'fdzo

20  applispblectach gempradﬁd@étatﬁo 3 logicdlf (26) whPFUNCHALIOT OB P13 2R [PChr ned
by expierdhange BRAMs lgnp@s-a MOSFET|ghiher i npur i ff 'Vc'ﬂﬂ‘t‘,d@n“t'Teﬁ'ﬁ BhesPhaRE A PRST red
phor usPP tchyp isgnelyd G‘rﬂ‘e'f'tet"ﬂ 515’!"?“:'{ t he sheB °"fs£|‘"ép“” & oser to the

channErtheq Héﬁa Pﬁéb'f’l'l°§f’“' nce of 2'9 tQ 2
also to NM epr dev e aim 1 of 2, fu 998&‘5
E E_e tion_may lnclu e, at#) a i a?nico%ljg Jal C% dg tﬂ r%ﬁ‘ds é\? fonr%td E" éﬁl
| € s off as a h |m un rai ngh&distis ) 4081 bbi ofSaQiand
i 5 Gt bt o ed. o s.@pgg@ iR 1 filsdab sbdbid Udles
a c%ﬁ&htratv Bw%r dﬂgl"néf of fhgﬁrsf swistor R co ETs @gd in a

condu Alictdr §8idNand Afhlch BE foRtledl dlosroBlaact With smal | area. One end of the
resi SiQhndr s &ﬂ@ %%@t‘r&d side) Wah find et SUbSt4. atrRe Gelid) ofbdngl of Withe 1Ttoa, Witegdirethe t O
the beafitdhguditaGegitn. Y &t semicomitdoraé- t he impurity concehifgtion bt §aidc thind @erbicaxt i on
t han Hiae nERGRINEL $ePer thaf thd Bbdobdsdntivper 32. ductor region (20) is at least 1 x 10'%/cm?.
condu@tddr régigl Ambohdiy) padfindudes, hotraaly dMOSFET Whil e, in the above, the
| NVenipad for wirel doraingt tie also 3(pad (far Dondingnvent oFs Theadevise e meny ef ¢'§tm%1é§% #i ydher on
t he amiciplilicests e elegtrasie of te Hiwu¥arigss de9i ces copprishe Sdgomall spasers T{23, a%v‘? e of
cl ai msamicandectasi ragiensi may welk be pRePsty ffle which MBiEhRHRMB K cﬂi‘ﬁd'at‘% oA ?
uti | i sendueity tyestodhriforaueing= e cansentia) are N1 h%ﬁtﬂt%'?"“f’?e 5}3@ §T 8Fbd
t her etligns. °F‘Wé°5BP‘§%seﬂld gr5¢0ie 1§87 B% "?"Q“s'yl\/[)SFETs sgﬁ‘? i 'H’d g %
t hi rd 2gsesl witaim e sepPe Hfethy PYPPE AP al so aD@&Eﬁ sa' st semg
sai
S

Cl or
regi oEESeBIAvedY. 50y yespec- other thdh a dofip éﬁsa'd gg t,he

tively include arsenic, phosphorus and pho ruct u@e) I's | ncI ud

an internal structure. - phorus as inpurities. Elértherlt__r_”iMable
not only to CMOSI Cs, but also to NMOSI Cs. The LDDstructure in the present
3. The device of claim1l or 2, further_conprising mmn Iude, at
| east, a first sen conduc- 40 a thirH MOSFET (131)\“1“”“““1 sem con-
tor region has a high inpurity concentration, and a* ¢ didctdr SubStrate

(10) and being of a conductiv- second sem conduct or region which has an
| mpu- _ |ty type opp05|te to that of the flrst and second r|ty

M R AN [ p——



channel side (gate electrode side) than the first 45 4. The device of any
of cl ai s 1 to 3, wherein-the sem conductor region. The first sem conduct or
re- i mpurity d8ncentration Y038 M4BA rd senicon- dfon need not be
deeper than the second sem con- duct or region (20) S at Ieast 1 X
[err]. duct A bondi ﬁ@l ad I ncl udesibongg o0,

bondi nEP? L "sech d]c semi 5 % are oy 1t
4?nf Iulr’] ;?‘E E c%fneg lﬁas id é%{egunp e?:?ect f od uj g ed % (ﬁdu yar IC%LO% (o]

conpri |ng S|de pacers (25, 22, 30) sem onﬂuct or reg| ons may vveII be

OprSI 'hﬁ 'd@wce of clal?ﬁ’h' 1Ch mﬂér@inf Ql{ermds Ong, t e ﬁn'efﬂgd W%'Iakﬁ 7(3t s%ﬁ#%m%fmd first
ConducéohPéé/&rﬁuan?& (1?6 df hﬁ‘e gé&&rﬁﬂﬂb@-@ The cQgmigsmhilicRs reg|0n§ &?} Q@?oﬁn&i' uﬁ%ﬁl& odes
(23, 1f6T (@8)nchblesSt lebst bhd fBither Sanfidas- Of PhOS L@ firMESHETR fz?em c can

var i OUduktdr region (920 Mevirg dliowétilpyOSFETSs (12, 11, 13), tered wit h| n the
scope éhcehtration taip Mstthidf seinlzenductor re- Mememahaeof @nyf of Elgins 7610, GMhEEHCL OF

r egi ongig @@ent i nventi on. 10 a resistor (R) isS@rmed one ¢ridi7gf whigh

detH ned by said gate el ectrode (23) of saiisdcdnnectsd tyi3BidEsbuicd 2) deairdregiand si de
wal [7. 7A methd8 of manufacturing a semicBufor]1 89 914 BIB) of said second MOSFET (11), said Yesistpacer s

(25), Iawarateshiciicus edsuipr] whichrihem fgl encor (R)seairioc adhu ot 8 rsemisgidyeter (e@iPn 26, 20)
are r essped-MOSFETH %’2‘6 rped ofed faird by sai avhighiscfomed dyyrthrigame step s that|of
for nedcoattuctomqu1 fosming RaMQiASs piib-  ( 2:391d dyrd semipondycioy eqgiopgSkdhe qiier o)

rus, aREMFHISHhMELRD '“'B’t’waé c'mﬂ'é\che of  EPhphsaidyresistp{RLPsing qoppected o a g
The metR °'¥J eRrising 7 8, wherejn said PPYUEPELEPke/ drain region (18) of
the se q Rghgate Giochddel ghﬂ )0 fd lgtor relgeve'[ltdﬁcéﬁzg are formed in only FET

(11) i %ﬂoeé Tto%:EJ}E; er sgm con- ard first I\/DSFET (12). ductor

r egl on od ii ltth\ﬁ?gt éogp ur| ty1 C%ﬁ {fréatclt'c ﬁE tn %ertnpdnﬁg:
CO&EM& Qpe’ &2 l con RFatigR G ofhbidRan , erern gion

( 207 . . least a region to form said first MOSFET (12), aunr &&héit&ﬁms(td?)MOS?E’f’ ei2Reane end

of  whi gherhgstoying RIS GhtS Glebtdds28l P4y Ce or drpaﬁ.étd-ﬁ.e&tcmnntzme f)eet hod of

nmanuf agtmssk, Nghedby @BdcR@ REHHIGsNAGctor re- 25 ( 18) unodecendit@nsis MUSFEOGRERisént 1) |

sai d rgerisgioee) kntigaedt ed circuit devi ce wpatid abssirchit a'sitréersditio (2), le seédhd bei ng

made of soraiagiside weilgdadsrs (25022pion xcond MOSHrankistof IMQSFET ) (11)0étane dforoé  sur dem -

whi ch side watls neehclpyf daldpabaaietraipe[23as t hat weiémecubkiret ssmicendostbur 410 e do83é- and

f or mi nty) phseid gist @and secbbd MQAFETE 2r d seni coladuetodme e ole ¢opACivite have de her

internt circuit and an input/outputsecir cuemier transistop MPSBET Y2 o coremriantor (R)

bei ng Comtfg@.[c@g] qndmaurggp@t Eﬁevﬁiﬂycon'cor’rpr i Si M réglon de source/drain (18) qui est raccor-

bondi n dtygf‘BF’P a PGPt frRym gﬂf‘ &cgndct r odes 923 un piph degjais PH‘"PlpP' gﬁ? second

MOSFE 1), Pé °5\'?'°¥'@H gaid gate ®leGandi cat i (H'i‘& de grje AR REE (10),
20 i ntﬁ"iﬁ' s?‘??j@g; FEBt("tﬂ f| rst Cgﬂﬁ; que golle Gu HEet t'l’af‘s's&"'
![nt ~gl’~ st‘%lr e |con r re! lons 2 f ratlzj?aa‘l) nto at

eurs Or m sai d _un
sty do L LA ﬁE e
(23, Ldohtrédion of sald ﬂﬁ’d Ednfcorladéidr foﬁé“ tintergy ctn &9)3 Pssecond
sem CopgUBiRY highsr thaho that of sald secdhl Segond tdéuﬂnﬁé S&n@&ntr%%gmée(ek drétssant
gi QDS sdmicoflduciéPrbgiaisq19),ehded, une seconde réGH §ehﬁboﬁHuUtﬂcél(26)C i €
d' ent r ~e/ifidducing 312.)npurtt¢ ob @ROMst doay M Ng Si Possad Inesprvetraton(idBreudh idpu-t WO

transi sdctvity MipBlinticat 16abfl Jaidliegini tof fofm6 sur | eetéd @ estaibrivie afane ah pasitios plud  gat e
el ect r st drs( MOSFET r{t2)ebys eippivyingt sakeni conduereste dy ¢, ate poksstla pisr)erefé-sai d
first oatalelscodm@3)N\ADSEET sid¢ vall spacers 4  dantgiohgemisenductrigp 7k et conducti vl t4 que
| e 11)(25) as a mask, whereby first semiconductor @@ la région dﬁﬁgmngfalm f18hdy 8 or

MOSI FETRgipns2(R7)eare toomqslo fhe dinewrityreonesfiuci ng an SPrfbliensisior MOSFIRle (1) parpprengine

une r ~tation oiRaidsfisH sermicendugios fzgl%i @Fui est rdeisBme réginnt selpicpRhuskiese(2P)Rub o

r egi onbaing Higherhan:thay °§~°ét§’c§ﬁ€?" sﬂ‘d@"'& un pl otencreMest Avegle subtirat, Ha) *eP‘?sFQE’EI e

d'iso- g‘fgt%sf i %ﬁ%{) rgC% fr%a,sd at éf:gg gra:entratlon en ||Wet% %%5 i

oss~d 1°4 of sai

geur q ‘} fir E%"Ht"’é’t‘ "Waﬁeg % er MOS| P—Oéaf"er ra'ds'sgmﬁgg’é%?gspacers (22)

thereotf "as”a mask, 35 (12), whereby thi rEﬁls ISGONEY R:fcafo‘?wgl' s lefqgQ) as

car t 8hd 5idindeor CRine S WHoRinPAR D T80 ONSecilbrorRbr A2bQnd f4Bhs MOSFET  OUE
AR g f*au pre- MORTZERY) o HosPibtoHs INRGBFEY ecandlPUT i t Y

Con' MOSFETs, he 'saidi g Séedrial aliRf=T (12) Q’p@m{u@ ibgdlfdQSreﬁféFbt sRbida Rt pdisisai d
third sem conductor regions prem bre reglon sem conductrice (27) posse-

(20) being higher than that of said second 40 dant une concentration

6l ev~e en inpuret~s et sem conductor,regions (19), cr

une seconde r6gi on sem conductrice (3 qui introduc l“lmrmllllllu"lllurllllf t he
first con- possbhde une concentratlon inf~rieure ertiffput dlctS vi'ty
type into at least said region to form ret~s et est form-e dans une

p05|t|on pI us sal d f| rst NDSFET (12) by enpl oying said proche du

______ o,




gate el ectrode (23) and said side wall spacers 45 gion sem conductrice

(27), et (25) as a mask, whereby first sem conductor que la
r6gi on de source/drggn (18) du SeporggiooaB1(27) are fornmmd, the inpurity
concen- cond transistor MOSFET (1 1) conprend une tration of said

first sem conductor regions (27) troisibnme r~gion sem conductrice (20) qui
est - beimegégiongremicorivuetriceh 427.26R20)seemd second self ferggtion d'entrelpjses d#H:22L sur &%c Ie
subst r aPre(inen) respecieaepid comme timpuretésyi ons (2 a’°'sa'a'§f'5‘l§P(9€ qhRcupR &?ﬁq"‘?sle%

une coné@lﬂ’%‘Fr@rP“@*rﬂ“?’?rﬁkﬂ”é’!‘%h‘iﬁ? us 6l ev~ e}?ﬂ%gﬂ\e( 7Yd r*'rsgre

bei ng made o

ue | a seconde r6gion se HOEB'P e“? u s% econd
and f¥ r&speé'ﬁﬁc%'af}wwcar g1 Bhe com-" 5 5ran e 1 mn%g"ﬁ%'?

(26, 27 ' o:lg'l °fsf:l:"§é '(5%‘?“1 yqsevendl cat 'er type g%& sﬂ‘,c:q.t hod
of cl ai 10 8? '°§ én o w@% as | e(gi .{-. enﬁagtg‘uﬁfs tioh d§ f‘aﬁ ctrode
transi St §é ISkl (12, 11) réé‘r:rond transistor MOSFE(T
1) sont 101 MO ﬁ%‘”ﬁé ﬁgor S S canal, MOSH et é’é?ﬂté%hﬁ’et&ée& Ska) &8

ue |esdites prem bro, Sig@fidé@e @btie! dieirddeben tant qh® mas-

EPO 159% oSttt selon I'une quelconque des revendi- 16 ne r@ﬁ' 8 §ui periet 88) hrifdr oS @bisidmes
(27, 26, Z0kons P, dans lequel la concéntratloRle Bt | ON  d' @fibrisCdeMicoiRiict(cdb (S0P pn Skt qudasrx

pr ennent.m,gmefet 1hdite o me CEYBABeomiddN-l €t €S,  gions de source @aeairan (18)tdudinbeesndde
chacune qd@sdi 1265 o6 @gdld @ ademdbinsanseni o, du wensistphMOSFES (1dl W kospivelop. en
des de goPki® (23,17) desdits premier et seciopmeids dasiless trosigmdsD8gIBME g 11)
3. Dispositif selon la revendication 1 ou 2gonduskiges (20)Btant supérieurp Atceliecieet i on
d' unes.i Miposit delgolme deaiiondue des emendt on out r dites mecondss sdolene saigpndyctices (1RUOS-
premni er catiope 1 det, compbrent ieg jotiee dbgrestraane regi off FET (13) fornbg sur I edi t

subst r attoisse rdecrarpisuletérales (25,22 3ﬁaow S rreor | edit '%%ﬁpn tdruemg'rpg

( ) Wéescyn Aeux parois alﬂ%dq: premier ns au moms
l\ﬁ”l | i ég flggirodas qeéﬂ% é?%%?@b@sf'(g%g oppose aled hs%g ansizd
t ransi s :“;” f;’:)"“d ) &oigpme fransisprs ) MQRTET ¢ secondt
(12,11). ' e 22)
des par gj,si T3S ﬁ'@r G fa&fm 2 Lfoése on P23 925 % § ﬁfo gEra'gssltﬁ?m iy
solon I |»1||9C §6gion& s&Hbon@rchrﬁ?st 29E 1af QhéwRr des
troisib 'le@&f ofes é@f’&s p@ugfdel | a Coﬁlﬁﬁﬁ‘teh(ﬂn GERE£ esdites preﬁm@ﬁalsot@s
sem con Ll&é 65 § nd%r}éér@\%mﬂbrﬁué e- | npur gibmSseMRondashides (27 G bupsiauredgi ON
Sem CON-yice (26) est AbMIRS p Gadhtd BlobtRod6 tdede agll ai Ncdhid Gipsditetdéccories MYdngl sntidonae- ( 20)

est egalginel (@) d@N Pfemibr Xransisldr MOSFET L 1 ansirisésoe)MulsFrégion( del Jqurce @u de drain.
concent rggd)i on en 1 0'/cnB. (24) dudit premier transistor MOSFET (12)

i npuret~s desdites troisibnmes regions seni - étewridnéd par desdite§ 2Epndst &4 ptemiere

super &.eWispostif caibt 2 relesdicalion Didasdatueli f  sel onréglopseemisgrducities (#8.2des r evendi -

di t es sda cigde sie sagéedsinin ¢8nducseramddren-i cés (19), cations 1 a 4, conportant en

outre deisteeMQSEET (11) comprend auonelessunde par d s Progddésalprels f("QBd'%E"Bb)seb"%lgﬂ“eéont

20 | dufren régiv semicendueiicar(t9.31hpuimes-6  possedBdits IPeoies ehersendsgpsigiry, M i s

| at dr al eshdejeneccarpeniration en impuretésjpféiemigr ¢ ype dé‘zdl?n‘“(?ﬂb‘qu\ﬁ %s“lfi

el ect r ocfe@lig e rirofsieae réaion spmisa)Iugiie | ts pr el et '°Td3 g ' 0P r;'rf' \j

Ied|t pré&®i er tran5| s- i er second et”troi SE5M%S m'°°" 'f: EHtarso:
F T ation de

I adr l%?réélé ? " 'sp (spggguc IEdesdl tes lr"ent re- aris’et ee%]t(]seplhorfad te

prem er ep m| Mansrst _ MOSFE 923%3 (25)g, dpfockiBrBlof 1d AVeGRABE 760 4, 38lbn qUO

conduct ri’oﬁn@s@ LS’I sEsshratd@hicHidBctlA10) adi te el efalidh Bedites plBTMREHY 6giche sethibonfer et

de f or Megise pari) B5Pebiveréht @b bivcit (nted) dudi t  Riced 2B soktricrmséssunentdnbdend ledit

res regiQng e BictP@eniéb/idnieesoniprefant : | @ CONCepremisl Zansietor PASFETASALI t es

ent r et 0i sef forfaliond@8leddaddedi i grile {23a¥) on en i npuretes desdites premeres re-

| at ~r al edosditprdniilist @ca@aansittors MOSKET seni ctondrocédé selon I'gieomsicorené demwvandi i ces

(27) et a2, 114 s dadit eubsteat 8erhicandecte@@Y), estse d6f i mteneparé |%adelow I@juelcen datee e 30

cel | e desdi'inesiusier dlude snpuetdi essdak i conduc- régistandec(R; Zignt uje @KtEEmise @t rageor-

transi st@emipOBBETde conductivité ey preefaibleps) . une ey iagite §eonsda ouise Bﬂrd?iéra'dr(};ﬁ) n.

(12). concentration dans au moins une région pour dudrt second % l; te
transi stigimeg/igdit frpn 3102 MQRFER (1D oMMER par | esdisske

Di sposi t ot bulfisghion) ér'?&ﬁ“?.‘,’ai idBri’"'f d‘éns | & E‘?t"ce qui’ et 8 a” m°y°" fz a
sem cond@ﬁvﬂ) °Bé§“%‘?6“ cq gui Pg@g de sour SEMGEIPH e gsa AEe Dmation e 'pdin.

35 sisto ﬁﬁ?r@?ﬂ? '*Poi ns une 8. Pracede selon | a
revendi c ? selon | equel autre region sem conduct r| ce 9,21)

| esdits prem er "et second transistors. MOSFET sade u i""illlﬁ[li

| mpuretes inferioure (12, 11) sont?des transi st

celle de la troisibnme region sem conductrice N et Iesdltes prem bre

seconds et troisiene (20).
~g|ons senrconductrlces (27, 26, 20) sont for- nees respectlvenent par

o o -~ 1 L Y e



prem er et second transistors MOSFET (12,11) 9. Proc~de selon la
revendi cation 7 ou 8, selon formds sur un substrat sem conducteur (10) et

46 | 'equel | esditres prem er eER @8I Beni conduc- faitgant partie
respectivenment d' un circuit inter- trices (27) -sont for mees uni querrent
dans ledit ne et d un circuit d entree/sortie, conprenant
t r ansi EsHmeegip=te "i°25'“°"1°%1 (30 "autsi on d' el ectabEees erate 'P'P'Feég '2’3(25 rc'Ejesdl ts
prem ePUEpittdeladia Ace; (B} gand racRaSFET fB ﬂf’?@ﬁ‘ﬂﬂ@ @Iq?ﬁef l%fconque
des reP8ANN o} °2"afi')(B§hr | edit substrat s "‘”3"“‘ ati ons
7 a Qemgg | equel on forns une | |ntrodzWel @s Yant 1e
resi aPaRNE 'i? dont une extrenite e5st ra%g 23) ad t|V|te
% ource ou

en ‘{.“elmfa%lehé ﬁalb eiterschaltun ane e & l adite reg

concent r ghi G, %sgg-r r Sy HA 5reg| on pour dudi t second

transigbibn af ikl te former '@d'vbmérﬁ@aﬂsha'i:hohnmﬁ'r wdoe) -dakOyEN-

resi st anggerh Ié%.@ fMﬁSFfsﬁ ‘g’f?edethéﬂr@- regi On SBikeDrAAAbbIdt {8) hdsSidan Mbsdi t es
ENett I sl asingBifys Husdahgbschiaiung GONEILGH | CE QUi FERS (11)EahdceRhs SiH WoRME Helloitbra

(23, 17geneglidnam LeifaHRkEBEH Wkiwelssoisl  PEr Met gélstet (19, 21) mit BMérMmiddligRdn Sttvstel ' et ape

de f oramtiéno Qleidnenl ambiditersdberateln) gibs- SeConde fenkadgenfatvn 218 Mdas ot UGbisitergebiet

(19, 269et iD wie der erste MOSFET (12), und Inditl | 1 1! 1112bfdmastl J 11111 111 11 1 17

EP 0 16®mOthid eBdm Bonding-Anschiuf verbunde- 148 troi Si eme regi on sem conductrice

(20), nenaBeures/Drain-Gebiet (18 eowielerinomy st e Hal Npdahtenr g bilessteliinly pinefu intdariester r 6i t e

de | ad@ateslselatignssimg {1Bledef %C'&"d?'ﬂke wigccor - diplbleignscaltpnacfoit reingm ¢rsien) utkb 8- er st en

MOSFETderienige ges lyﬁstqmw@SF s |(1|2)iy%s@hen( BP) . nem zweiten MOSFET (12, 1@)12 avhdergli e :

genann'?"en Sei t enwand- Abstands- hal t er (25)abletarsybediat (1Y aysagbilgety siad g’é‘ﬁannte

Pat ent an Ef&h egekennzt-:uchm—:t das 20 entsprechg‘nderwelse elgwe qlleelner inte
bI e io Q SERl%- El ek- ’895‘«!‘9 B sten MOPFs (12
g%lltel: r:'zs;ers ag; ft? gwel er s er schal t éusggngsscﬁaltung deen Wf?s ( )
e| nem ihe |Eh| ei ner in &.r r\, Slaldidip und
6. Vor Eﬁ%@% o é% sy na.mt;g 023 o Zﬁ&ﬁhé s S
Tei | Chotiided Rt als da3Hilis B .mdab.gq Blofetbd t.%{h &5 ner

Ei nganghsadiAre 9angsschal tung ( Einbringel | Sinds1 Siord8i0 g3t 8Rn €I N
wei t er es gl dg %&%Drﬂﬁ@ebﬁb‘t% hash Lel ffah'LGlfQidk&fsMﬁb kNGt StonsaRimdtien in

gebi et zveltdh, MOSFETSI (11)Edin Britted iHA reit@er en St Giiitdestensadii Gelsist) Gh GbrC Breten MOS-

Hal bl egebrt $20p Sinfadl, dasl @) Kenedkt it dem | @k onz BT (&2} Oide, hdehh die (atetEigktroden

Hal bl esubetrag ¢10) slehtdeti dirsthonere Stiesteler st e  MOBIBET?) @it Maskelvankendet werden, wodurch 20)
unf al t lenkenzeatration dis das aesite Bolbldtangpbiéhschl ul  \zeeiteHalbisitergebfoten@®, 26) gebildet wer-

Sour cef26)rdes ersier MOSFETs18) adfeaiste el nem den,7, Verfahren zur Herstellung
einer integrierten Gate-lsolationsfilm (14% Bjldungg ver Shitaawamdrfogiangsialtern

Hal 18t qur@qh@emaqobm "l'ﬁ‘t‘ H?‘??éﬁqféfséﬂ erffund &5 2R arp geitopuandey jedes JeNISSFETS

(12) viédsERiesyeite 'V' FEThd#n YOV MOSFET (anten te"-:t'ﬂ daw%dé’ﬁ o8 e"ts“’"
Hal bl eMP%F%rﬁt%‘f’r“a‘? d gﬁ%g@ﬁ? et sind tﬁ'ﬂ%lz ETS chn gichnet, daB
das d"tte Halbl%tﬁ{gg ? :\RBPrge el nen |g e yp |n O let sum ?ene:vt::
Sour cef &gm ﬁtn PP en MOS o FET %ﬂ Nldem die Gate- und

ei\ner ? e| n“erstés Hal bI e| tergebl et (2 e,ten MOSFETSs (11) un

£i g Q2NGGHichtdn gmgaﬁmkﬁ%wz i ik, unt as-der'aﬁelgbrea &1 St B BareF | N

vei teraﬁdﬁﬂl boehdrsubstrat GG YbildBbIER! €1 (26) ,cNlak Mbdke vawRAdet GRFRN Sk&hrh el | en-
Bi | dungy wsrEni18), Ghetdum Und3weil7) des ki eabibitkdonibte AEd)\\E Sburttaclndi Cht er
am Kangh MOSPET (126115 bitgegehbsetate Lot MOSFET Drdinl8ebislel (18)2dsk zektioh mOBFETA11)i St

al s dagnigesstypsHal bl ei t er gebi et (27), Halgbbilétt vast b Dedbeiadie §tbB)e)lentiorized-t, und
Ei nbringen eines St6rstoffs des ersten daftaticaer Himencthlbﬁltememe@am)erﬁhe(rlB)
des 4. Vorrichtung naabi dirfefrhdey kesdrichy phini edr i geralskiin demaweiani idatblaitargehiste (18N isMOSFETs
(11) e8.rwotieiidie Stgrsidiignidngéntration des diit- i ndesiréns ein Gebi et, um den ersten
MOS- gtehi Habigitegpbieisf @)t mindegiens n1 Kontesakt nit Elelwingen3gines Stblr@r‘fS( qdes) ersign

bi | den‘o'ﬂ/%?é’mfﬁﬂte Gat e El ekt roden Subst ratLe'(f"ifw‘e“ﬁVEﬁf“ G‘Wﬂe%ﬁ“ﬁé’aﬁ\ﬂ‘fe?'b

St 6rstel - , aI s I\/aske ver wendépn ‘il/\%?s et CfTe{12) vorgesehens
I(igﬁog )w?gthpagp ke rls'?leﬁl t erggRigt g'f Z\ﬁeﬂ’%g‘ %ﬁ@shﬁﬁf ebl et e
den (?gﬁ Tb ﬁ%h d ﬁ% I'ter ask ve %% werden ﬁur r]erste h 1,
eb den 1 sha eﬁ[élb Bitor e?u ep 8 W%Bglug q
oot 1R i el e sl
17) des er sten 3) In3as er stele“g'gs Zwel te un ° --tr?g

Ei nbri ngen eines St6rstoffs des erst'® chenderwei se Ars

Phosphor Lei ffhigkeitstyps in ein Cebiet, um

St6rstoffe enthalten. 40 ten MOSFET (11) zu bil den
I ndem di e Gate-

zwei ten MOSFETs (12 11) das drltte Hal bl ei t er gebi et (27 26 ZOH“EJ re-



V...-" ' El ektrode (17)
des zweiten MOSFETs (11) und 3. Vorrichtung nach Anspruch 1 oder 2 mit

ei nem deren 1¢enannte SeFPOIRB44 Bhst andshal ter #uf dem

Hal bl ei t er substr at (10) gebi l deten drit- (22) al's Maske verwendet werden,
wodur ch z ersten und zwei - dritte

Hal bl ei {] ”E"EQ"N% ?‘"d"%%g‘;ﬁ gégrunol ten MOSFET (12, 11)

ent gegeggse@eg gle fon ,eltergeb i n-CGebiete (18) des zweiten MOSFETs (11)
f ghi gkeidgss 7?/ éml ot ist. gebi | det werden, wobei
die St 6rsfe enkonzen- tration der drigtten Hal bl ei tergebiete (20) h6her 4.
Vor 1 i g htiiiren 3ach RisPRER @ eWobbNdiPbislele 1 bi s als die der zweiten

Hal bl ei yurd grRéEiOsKEE )12l $1) N-KnaWMT3ei di e St6rstel | enkonzentration des drit-
und t en FEipd smdtink g gonamteserétd Abs Bieelest ens 1 x 60 Ei nbri ngen ei nes

St 6r St Oluhcs dele Hritte HalblebrgbbidO (27186, b2ty r agt .

Lei't f f hiegtkmedharidgiweise durch Eickeingenrven &as mur Bil - dung des ersten MOSFETs (12)
V O%.g €S e lsem ehdsphov/ondr Rhosphorrggbildatoterden.nem der AnsprUche 1 bis Gebi et
indem die genannte Gate-El ektrode 4, weiterhin unfassend:

(23) 9 Yexiliheen Seéht Anspruetl? Adies Banehsheip t er (25) Seitenwand- Abstandshal ter (25,
22, 30) erstegiialbleitergppisteBr3 lediglich ip@iseet wer den, wodurch erste die an zwei

Sel tenV\MQ?EﬁTFétR?P""Gb‘Y’GVMt e El ek- 5 Hal bl ei t ergebi ete (27) gebil det

en, .wobei troden des ersten, zweiten und die
St or sl“elVP'éﬁ'?k" st"%t gi SHh Hal b- dritten MOSFETs (12, 11, 13)
ausgebi IW b °§ '°’ an ourge 'oder e 532% (27) hoher als die der zweiten 10
NERRERE o EP0189914B1 20
Hal bl ei tg de zw 'te" Z@ﬁfﬂs H) u"(i sse;Sogr ce- oder Drain-Ceblet (24) des
zvei ten HsiL)woﬁeH%e ilae,glw JogN und ersten Hal bl ei tergebieten (26, 27)

gebt’l detginbs tim .dﬁen Y&k b8 amaCidnspr uch 7, wobei die ersten und zweiten
MOSFETS (ditdrgebiet 420) WekdSaenMidibteitbrgdisiet Si Nd  und das genannte erste, das zweite

und das gdsildéttwiraHal bl ei tergebiet (27, 26, 20) entsprechenderwei se durch

Ei nbri ngoen von Ar- io0 sen, Phosphor und Phosphor gebil det werden. 9.
Ver f ahren nach Anspruch 7 oder 8, wobei die ersten Hal bl eltergebiete (27)
| ediglich imersten MOSFET (12) gebil det werden. t5 10.

Verfahren nach ei nem der AnsprUche 7 bis 9, wobei ein Wderstand R gebil det
wi rd, dessen eines Ende mt dem Sourcér oder Drain-Ceblet (18) des zweiten
MOSFETs (11) und dessen 20 anderes Ende mt el nem Bondi ng- Anschl uB y>*

(BP) verbunden ist, wobei der Wderstand von einemimgleichen Schritt we
das dritte Hal b- leitergebiet (20) hergestellten Hal bl eitergebi et gebil det

Wi rd. 25 §t_p 35 40 45 50 55
40
N/

45

50

66

1

—

* [ L M s *



