1 . i ' " EP0356062B1 S 2 Description
conprising an inpurity doped regl on fam t he sub- region, and a | ow
density inmpurity dopkd |ayer, 39?11\/ent|on rel ates to a

sem - conduct or de- hasafi rstport [ o_nf aci ngt hesub-r egi onandasecond vi ce.
porti oDestdptiarent to the gate el ectrode, t lanpnsiagdn impuritytiopedregidndacing tHe sub-
conventional M S sem -conduct or 5 f i r sigiom@nd a lowmdenBitytihpurityslopeddayeri which

| npur i t y Tt jrwentibm teiates de @ isewi-appdubtohde- des cr hasadirdt partion facingithe suberegion@pd 4 second

Fi gur e¥ce. bei ng | ess than the width of thepgmmeﬁjﬁ?mwwfqdhéhww trtand 8
(Y7 whi One fore %é%?f@ﬂ&! Mh?nif P%!HWW ewd, fiest portion g e lowidensity impusity doped

Iayer d%mﬂ‘"’&a?‘&s‘?" of s Beirg lessthay the width thgfﬂ%m' W@mP)f

Il - "aP'ﬂ“d\%?""V\n h H’d"’(ﬁ? {mpysity doper lgy Bid {p 801
has m h 8 ypa i tsa.STd %ﬂa Bﬁr’e 'F ﬁw%%ﬁ Sity
| npur i gé"a n asoum ‘ﬁ 5 %urce s§ secprd, nomign of the jow m%ﬂ‘y'?j

face tffHd ,94%61; £330 sod Gugcon
aspectmgt cegaﬁA 802 ao&t. %5537% il %}%& WHEH
den-  Yeittudbn 1a gﬁse(hé@né?ﬁnq'\‘ 163, 108 obl%bé’”

| ayer ﬁﬁm&aﬁ Bl oo UG 3 A ikt .E e 0o o

106; 36kne RB/pe sibiSitate 804D THeSBioHM gVes nd! Ol deﬁlaté Of106S tadfideht b NG tdaR emcm‘el al
406) f surtieEiEr dofbidRraliohak &R dRposilioSd tls PC 0N U C {104;30:4:404); £¥ub-tégn {108; B0B5408)brred AL €
801. Tiype iigh dafsitpbitfugioni&@®r8ds. 15 sStrate thedGHabe o thed6miitbnduor sabstrgld i sub-

el ect r oden ardthiei exiventionalGiami-cbaduaior devic@S t O tegion Contprishsy 4 difbusion layérihadingithe samé 04
304; 40Having aplareiity ofgete elactfodds®p4 Sabged495) f orendubtivity typp(as and g lhigherimpurity density

di f f usshown incRjgure Baxposs source and drain regidng s20r f tharthe Substinate; saididraic conubrisingaan Impurity
subst r ¥12e903R diffysion-layiers 99hfor dstablishingthent i on déped regipn fecingthasubregide.gilayedensity ini-on
conpri ethgalaf tof subairste gre formodthetwaan NHdif- t he s awrity depardlayer (106) Whiehthak e rsipprtigniee

el ect r Hsieslaymproyiding e seureegegions lRPuct i vi ty ing He sulkregippiand ageenqd porfiopadiapentto
density ¥fBvike If?l'eqq u't’%'”*"a&?"ﬁ%‘@a“g@ijr ce aﬂ‘ﬁ gﬁ‘i’éﬁeﬁ"‘?" F%H!?""ttée"s'%‘ﬁrﬁhet gt
subst r%qwgver gﬁg? elo sit mp qoa I@ﬁ tr
905 fo 5’%5 gfonfaofiqt'g gﬂ % theeq .
im po 5 'g ?ﬁ '"g ? or ned 055'

VO

| ayer d :1: Ofsgg:lydé’og: sa SItczl- 5}?@!&' on fa:‘(;ny oﬂ&bﬁhgﬂ galoeﬁe)jvfl)sf/eh e

e

sour ce_; rﬁ)" BFth the dra |a9er ion a ace:é to

t?&?n feélfY 1 aﬁéh? hés rQétior‘F HHur at ' 0 %«ooordlrig‘l@a Ehd Esp@ét 6thd ekt vl
' rrpur ' ieh(de "hsda&i%ulé}fy sbvafe i thd cabe ARWRMET . | T G theN S provitidd a Wit Sefl€onldsutdr dRVRBS €
or if kdi@aristord> pPOrtion of the |ow denSI {obicH BB 4 obaif B£ dod; S06S3061%0k,206)! S 2
surge Of A%h@un o calledHighiwRhdiahd-viiags Fark S @ t RARKRNG ¥ shifdcs ohh BéHcordbast subtrate
| mpur i igtordlorkabié eveat higlhvitsges ia Bisbwh MIFig- ONsst Ne1ot) ddfatimt B2 datd)erictrdtle Q04130434D45; e
dr ai n {re10xne hds ad@ineommbedohechighdenshedifsi t Yy | Bgberégidn){ 1850 Ba5cl405pfpaed irethel sl fatedofi M
(t he | fubibn layer pan2rind o fowidensity ditfusion layet he gathe sedlicpendittorn dubstrafmyi thie tsyb-thgipe conk-ay er
havi ng1086.[Toiskype ofirérisistoeatsd hasaistrergdendenaii n)  apisings fistlifisionleyey havingthe sanmpaoraiee-t | C
bi - pol ento be destroyed iRexposed locan excesamditager t | on  tivity tiine a$ and achigheri impurityrdeosity than thest or
facimed t REAY#08:298 deperibesa MOSEET which-is o L4oc e sybstrates Gaid draipccgmprisipg @n impyrity deped
| eadi nefotedied e am averloadowsitage @pplighto tych o region frclng thy #1g-region(195) and aaﬂﬂﬁ@ét of
t he pr@aiaforsquistlehportion Atibafiain regionyamate ¢ | ar (W6)sadipeanktoj the gaie: elpcirode, §ald MPRUA -
tion, ¥ 'ih% °'Ta§" 'PG@?‘HE‘(P %f“M“’S’Q? Hf‘a"Conducf‘ d ppalon E%"“Hél'“tef withetaad yoftage than
whi ch g e f '“ ’R Whgaafea'ﬁ?t@ae

s" T892, 308”’21?5‘2’
| K the fur' ep % in at o8 jpris-
ey "“?mg p %g %g o T, ;ﬁ it E@w‘wﬂ i £
hb

D

it Gl
adj acen Q45 |04 404 e’ o la rb
COWPOSSHH f bblik th g?n'hga T slg itle rtl gr Hjﬁlﬁ
sur f acgy Mon ayer 1002 an OV\ga en;g ,yof &MY thePslibireg

sem - CO“QH& to%ﬂ?&faip%&%fthé |h\$:‘eniﬂr|tlh6r@g' on COPﬁheMﬁbnvﬂ' hie%le&ci:ﬂi%@fdir’tfwertHy%ﬂfSt or
al so h.asmws&amﬁm&dmr dd¥ich Whidlgin2 T 1 I S bxafhplef withirélérenca Yothe Acdbmidying Wavws 2 TE
conduccludey at dralh Sorfhied tin QySifkadel ofcX RemIcd t O @pgs, WWhRAS voltage. tiviy type as
and a d&ungenr substrty adiagentl ®rsgateyeldctrede; 4 he DE- A-Fijurdd B(aPdhb 1(bpars b iséxticnabvieWnbE BT
whi ch sub-regibil fonnettis the adrface of thederditantue- C OSSPT | S iplag viewn, raspgetivelyt showngzanhinponibedt ed
f r om ator sbstrateothd subaregieromanising iaaiiffusion t he  r egifipst eXample ntr MiSsemiconductori device;
(105) , layen Hiavinggber samercondugtivily fyoe asentr&e) . A pdiguie@ris axfiagtameshelving the qoerejation be-

r enpt ehighenigeyrity-density thae the substrate; spid drai| ect r oddwees gheidthf an Nilgyerfformad batween a
channel is adjacent to a further regiop hav- doped region having a | ower
wi thstand vol tage than ing the sane conductivity type as the substrate. The
a portion of the drain adjacent to the gate el ectrode, pn-junction between
the drain and the further region 45 characterised in that the sub-region
further conpris- has a breakdown voltage which can be adjusted by es a
second d| ffu5| on | ayer (701) haV| ng the sane | rrpl ant| ng | rrpurl t | es | nto the



3 : ' " EP 0 356 062 Bl 4 drain and a sub-region
of the sen -conductor de- al and so the breakdown does not lead to

per manent vice, the ¥istance bet wREP35A86ABY ayer and thét destruction of
the transistor. sub-region, and the w thstand vol tage between Figure 3
shows a idratnand séubiregiba'of theesembctntigtotdeo t he drand sp thenlstedkavnsinds-noteadasipermanent
gat e el eokes,thebatistangdd iekweeng thetNn lagerdad/the e | NC destrectionofithe thangisieores 3 and 4 are

pl an vi ewsb-regiowanthe withstantheoltage iptween W0 gat e Ridurecd showe e trapdiator device haeegiiwes
can -be olthe deginsnd theisuhregien: devi ce H; gate electrodes. Although this dévige dinclugesconly
deVi'ce wiFigwes hgndd at?rp'ﬁﬂﬂ'ﬂ!s Yavieg #P@l?!‘ r ofles M electrgdesgthp semerregyits carbe Piynal
vi ews sh@wPhegndugiordediRedt i ngt hear r angenent s in a|dgyige;with H‘ﬁezi’h@@'egate electrodes
nodi f i cafl%’ﬁ%%?d’d‘ﬂ? tt°Ba'1”ﬁ€s $heYBt i on BY”?‘I‘?E‘W“%?W'F‘ ?’BH" bs ipglance.ont s

a drain N‘-“;F g‘eé fftion ghict or 8 W’PW r"b'aier 306 ata
side sur %{B dsi:, asec}o alv el a O{g}s % r%%g me r fn\gﬁﬁgﬁ (b)
are a Se£ ﬂ nﬁﬂo in t st ] 13& oa is identical with

par amet ey I Gl res eCiyal, g\ﬁ

the wi dt fﬂ; %LJ&% pﬂh 513@9&1% sgaﬁndl s i dEQJQI.'G,Q, S, E%Iygﬁting@% is! nc9308

that obt %i'e\FJﬁ‘-GL dti081y, bdWwing %e&&ﬂdﬁiﬁﬁéﬂ EVItfé%o& bl g%sur&hﬂﬂﬁ@ﬁﬂh&a itabl b@r € a
plan vi eyeviasl a sectional ure 1. ThuSs bywedRi@Rin'add @b ¥ubSr8didn! i€Y8wdr fifan the

di st ance Réféfing Miti@i'to FIGHEEL {ah ¥Rl V(b), BNOW NQ withstahdRitage@O6 Gété S4ga bf thd draih.S

PoSSi bMB skifi-donduttbiaielitectias & PEypéisilidas bubnd VOl t aghe BMbodivivit $h6wn in Figure 3 sometimes

15 twaar 10haadigiorined kdthe lsarfazblthefedfa ON | S siffawdfroni thedrawbaek thatfiteatinotidbsorb the

I ni ti adraiy cénpoded@tiarcid-type figh demsity diffusion , an braakdbart ewnaintveifficiegily becadsh eheydiaip
edge oOleyer @2 aid an N-typelidw deesity diffusioniieyeor zdev canfronteithe subfredion385 enlyl at ibssidesurface. The
exbodi thSithereitatienieferred i apland™ Byatlowhith isres st Hewayerl@modifigation of tisembedimentshoyein

sur f acerovided fos thp purpose gf énhansing the withstead dr awb figire # yercomes thig preblem inithab e gioderhev-
drain @haseptegsticn of the-deyiopaAmN-time figh s t v H'Bft'mmﬁonflsr'@md@mt@m'\eéﬁm is

suf fi cfed ?I fugigp-layes @%WQGF amrqeagm 102 g‘l‘l’ﬂ“‘éﬂf" RArapdsia; thisdiode be-

di f f us§aser phagne electred degh APy |y 25 PB?P"S%?S“'GF “598" qnf!gsglr °'§'tﬁ'"9

06 { ripeap esgrd'rfw veroro? @e'a@afaweif Lyt i o i ety o™

modi f | ée’ens tQhath 'ﬁgﬁ surmn in P‘ﬂebs?ec Pa:tebﬁgdiw cati n% legﬂy fea
Jl.o

enhanc Eazé ? i &° ger cor‘r‘mea
hav- vmff&q‘u s&ﬁt’j og%. ﬁ@ﬁﬁmﬁ

conf i gk F?Jola&ﬂm {hb BiddXurthdd of S e a?fwon?ﬁ ver 408, 'a%d |9\¥8‘Jns. fﬁ.‘aﬁ layld as
a sourggddiy @ OHTE In an area outsi degtdy Sahéilﬁsd.ﬁukiamayér RbSpréVidiid @ s -
gate or ghaamnmb the witistah@vbRagh@riardtieRistRs SO PI RloR Gfle withstBnd voitage ofittiedicd®i B&t fit8 d
Wit t grehe dévite /iheWifistahd Seitagd bRENeB thRAIN T T Y D Rwbr thdh thESMhbthna vodgh Bithegatd edyesr 105
(her ei grafthesub¥egion 16505 BwAliatel incdapenBéhics ONsS  the Arafhi by disbropriéte sefdationtoNthe Widthi4eglort O
as a Supan b parameigr whidlvis Betived fromthedistand® ur i t Y the Bir laybk4B\and theidistanosé 409 Betwbeh the N-
absor b8 betwbdnitioa NS lzaiydr106 znié the Bibyredidnalns t he s laparidodiasd the sub-reglac4ns. SioceatBe trainsur -
Mor e ediyided ibg thie width 102 ofwphirfon ofthe NTlaysf Fi gu high dbn$ity siffusignuayer 402 [soerinpaied with thehe
drai n ti6dhat canfronts thegub-tegioni 05. Theursmtts a dr adindeHilgyidenkisy diffusiondiayef 403ias Hiustesied r
4Q2, aerelshoweinfFigure @diere, the valuiefthe Rarame- n o0 d by aastid ling &12zanex¢esgNoliage IBsgdon thso
hi gh dlemwhiehys thy distanes 19pdiyided by thengigth 167, iy aj ndiaiBie tiapsmitted plse g the disdasandihus
requi riggetisychcthatdhe ‘t"ﬁéhfsdl‘ﬂ Qsaﬂﬂawh%f di phsgeedefficientinpy the gub-region. 1§ glaou dw

densi t lapqdftu%sr -ﬁeqioa 05 nbt noted that the wid 411 of the N~ layer 406 atthe side
408, a " ﬁ°“ " R&!‘* |ﬁ faae H'B" ‘Fd““g%%'ﬁ@ﬂé“%‘ﬂl@"(!ﬂ“tﬂ& and
vol tag%“ sln s ndv en ?fttt'nen‘?lﬁdl odﬁro ZEI

to be d.n # oltagf‘he§ 'gn .ﬁﬁ,a@ma %@% H
the w d toft En dge of NI han

eval Uaée@ '\an Pecmci byjgé F'.@L‘?no% GrHa rafdh td

wi dt dd&?d’!mﬁan%ru%m&@{he in ' Sso eﬁfeye% ehtioR ol theFigliet etibo@ime Qﬁo

Iayer tﬂQ&bﬁéb%m b anti thed has aeen t hi Fijure 506theP fds¥ibiftias foFRe Niaith 5642 the 106
and t herbay Brricigrily b tﬂ&s‘ib—r&g&wés wbosuseutd t henSiar i&&bﬁfbnﬁ‘lﬁ&e sub-RGRn d5undinei N
di vi deigdfolnyed trbm thePthyfb high derisity impustidyer0n Of  ilath 5bR of tikyNE layer bn @He sflié Bthé yate 104

di f f ussinda ductybreakdéwh mérelg tuatumsitigdbradkt h t hearbOénsidérad. TheOder 108 is%n biifieet faydr-as BQi ON
105. Tdvemrots dlotis penhaoeht déstrgétionl ésniargély ohs T f weli knownliretheart, shid o adepletidniayérspreand ar e
shown avaidéd. Gurther, Sincelrie bepkdoweoocars eicthef t heinpdhisiaysr 1084Mhen dvoltagedsdinpased. Thigis 412,
an excgateedge b pargpilic birnolestearsister as tescribed | Whi elbo trus far the pettiont5@fef the 123€r 106 confimtt by
t he wi @hoye inrglation tatheiriprartis notmadegpenatiand al soing theskheregiorsigs, therdepletion iayergerpading | s
set such that the withstand voltage bejween the absorbed efficiently by
the sub-region. it should be drain and the sub-region 105 is | ower than the
with- noted that the width 411 of the N ayer40 at the side stand voltage
at the gate edge of the drain (i.e. in this surface of the drain may be

| arger than the width 410 enbodi nent, the paraneter is set to be |ess than
2). 45 of the diffusion layer 408. In this way, since the w thstand



gate edge, a parasitic bi-polar transistor as described also true for the
portion 504 of the [ayer 106 confront- above in rel atlon to the prior art

i s not nade operatidh- ing the sEP-O3GPE2B1105 the depl®tion | ayer
spreading 3 5 EP0356062B1 6 into

t he poiroitiferpotioni50adbingidénticaniniwistt withithati dt h Wi tglon{108) and gisasond fdition adjabntzto thecond
por t i Ospreadipgin® e rértaindacof thelayerd0BiThisnt 0 t he rgeterlectibde, thefwidi(801) efjteifirst Bition
Thus, bygeeking thie @4tithr 50d| of the foetionb@iitdfithe B01) of t lwkthé low deansifyimpuirityidoed layerkei eqshe
wi dt-h 1Byt 106kortfastingthe subgegidh0n5 wfallerthen N-  of  tthas thedthi02) ot the senend pprtion

| ay€r thewidth S02efdhe Nijayer 1906n hegate 89w k ngst he dansiepsityimpyrity dopediaver, Padrsatdwmvf-

t han tinpospiplgitofpwesspdithesandyveliagehetwerpthe ort i on &% dt’l??é regieB (1RRXdtaring;dloweyiwithgtand \,

| ayer q'aiea'tsirthetsne igh belay thawithptand "5“391’ ow den5|"P ?ﬂ'qy%bﬂ%"lqﬁ‘ép‘” d8t'hd

sai d i #hiprantejeds dﬁi"\e“t‘?? '1°8't/\7@'|‘“dt WI t hst 3f IBFween the ity
doped b¥ Y‘Q)W'SCT t st a d d |n and b ebgl ow
the wi #H q "t"tf' sat" Eggf" ) m -

t he gal, ?H Ol Isasab ¥Ier een fourlf]aa

| ayer . tH hﬁQnE &fa didntly 4k ayer
106 copb LaNEdidido %o-ﬁéd\m ' o 55808} 405P1 firPthe téb&&

whi ch 1 n %dﬁiaf By acot,fame tJ ti.e .A%.stion 5Q2 of réﬂteerﬁ\loériamr shibétrafe] tHeGubSetic
drain éhLle in Figdfe:6, 8 mpurty for med dofpriding |ad¢ﬁffus'ioh€!ay8ﬁﬁﬂﬁin§ @flidarie as
above gaRs Jﬂ@dn@ﬁhaiaﬁ# dﬂiéﬁ‘l‘bntlriildlﬁdc sﬁb“-%— of a sersofduBtiHteHy as artitighatifpuriybisi-ad-
wher e §ibe108isTiaddtighedthantfat 67 the bhainiNalg@k POT t i Orty Had tHe Gubsiratcsald drein compading an

el ect r qubeon theQrate 36 foft thé burpdee BEibwerihdthe S UD- I egiimpurifyOdopédsregiom e a)fbcirig i sub-re-

r egi onwiths@ahd vofidde betdOém)thd driimard thesub-ree S20r f ac egionf andna towedensityi ifnpuritt daprd layer
agcor dgiowgbelow thehthstandemitageat the gb edgdnt seni - c dHABY which has a est portion facingithe sub-re-
sub- r ety airairs lUsing thisyméthep the s@me teffectiaspuri t y diang105)andfa sawpd)pqrtiqyr@djawhtp thesi ng
a di f f atovemay bapbiaingdalniafigthermeodification @01 of t hegateralficifode). the impurity density efithe it | ng
t he sutprding-to the invention $howa ip Figyred. aR-tvaad a h| HRoftion ﬁfptm low deRpity, impurity doped m

made h@g\gtx qithypion ayer 781 s foraed eentioppun, | 2y 9 highe th?'h* e impyrity 4951"@! °”

d Wiy quireg mamaawawwao P si de f 'tv'
iy gdo ra'ﬁ'" i b--m by ot oy e sagsjt‘g;& *?%
and a IIWW{’{% &l ope ayer

the dr uhd

gi on b tth ' t:%' ° th gat e edfge o ywh ch has a

first Ieto ﬁglm e vee § dral '3 mlﬂmﬁ-wnﬁucmﬁhmgwhfcnﬁdﬁm
?fo1

effec td Ra dthe e por U QjlaiRdb2 66 bozt Soet 410, sWBAUMedTAY De
obt ai n .t, e Ica 0" ac-  gat Grle@Fh setilSondécitd sibBiRdS (109 ac-
density cAfsd hso% a&%fd%whé&estem-l nventlqabeﬁ:h@u\@ataaedﬁbwawm)%@upe
POT t i OGenfidn the Kb redin R96HMbd i the Wik df he dORE | arggisn (165/V38b2465) foymediin fhe Sureide bRy er
701 i sd.gﬁmat,g@%g SHdQkESwithelind vaiRigeIBe- N1 gher  tthélBerhiftondutirUgubétyate]l aiRes sibyregidn t he
sec- Wweln tmmrﬁu&urtmsmg]daﬁs madb I6weras t 0 adjompiising & fidtdiffusiaplayed (105)pavirgitt@n of
t he | Owafithewithistdnd voleigs or tie gd@pedhadnalsidet he N | same contiGdfivitydyple lae artdi arhigherimpurity
sub- r egititirdinDAs 4 riasuilt, tieare Is proted an MiIStranpur i t y  dodwesity thegthe pubitzats; sajd draih comprising
PNLPOS eistaf whinhloeetonot sutferwereneatdestruction age bet vwadmpuritydopedieglen (182)ércing the sberet han
sai d seworfchnpacess witagefor stalic elicticlty imiml t he subg! 5&)@"1‘ 8 nertierh ¢l A6) adiacep) to et and
vol - pesed.density inpurity doped |ayer. tagesa m@ﬂ?@“ﬁ?" regien hav-ai n.
in this embodinent, 30 it is possible to se'f'g‘t'ﬂ‘@"wt'tsﬁg‘t RortieRpleen
the 3. A MS seni-conductor device which inl °ha'a°'
sub-re§l¥mefreel y by regul ating the inf® drarllf T p"

1 ”@ﬁg; it o e EMM

accordin trat to a i us
parf&glkeon

sub- Ventécg 504 %‘pt QQ%E r tUéd ?oF
(105, 30 fotntbdft e Of  dr adriln é%gmﬁgjtgh@aﬁbsaegw and

W t hst an hS/Q ,_%g,ﬁuég; subdtai, gﬁn;ubgggqyaluctor substrate, the sub-region tween

t he drai rboﬁﬁ}gmg REdifftbion 186 RVing She"RFB | ower conprising a first diffusion
layer (1Q3adubiiiy thik delBit 4 Kigher inpuPitylleksh St and Patdntsi@praehe t he gate or channel

si de  sanptiaR Hélsubstrite] saidtdrdhteonprisiigchna B gher inpurity of the drain. As a
resul t, timpurey dopediregion (162) fedingtheSsubsr&n-  deln SMISyHalbleiterbduled, upfessend elh Brain{t02d
drai n corgnj sidng) losd deinsity imburitshdaped: thyerot suf f et0630R,A061302; 48R nelchestin ejmer Obat()

an i npur i (86), ckiplelths i &gt @rtiof i6GIRg thé subirerg t he s UltAcheeinasRatbleitérsubatraty (108bepasht age
or static el ectr|C|ty is im gion (10%, and a portion (106) adjacent to
the posed. gate el ectrode,
said inpurity doped region hav- ing a |lower withstand voltage than said
portion of the drain adjacent to the gate el ectrode, charac- C ains

45 terised in that the sub-region further conprises a second diffusion
Iayer (701) haV| ng the ‘same 1 A M S sem conductor deV| ce whi ch includes a

o o A NN A N~ o



conductivity 'type'as and a higher inpurity densi- Patentanspr Ache ty than
the substrate; said grain conprisiggo3ssoep®1i NPUrity doped region (102)

facing the sub-re- . M S-Hal bl ei erbaute| |, unfassend e| n Drain (102,
glon, and a | ow densi ta/ I nﬁurl t ﬁ' ed | ayer
wat chedntq the partion 50¢palng | '

?awld %’ﬁgthas bt 91%6(1@'@«?& ec?la & por fil g:ﬂac%t gﬁQG)

s
;gé\Che Py making thewidtfr':qg!;tn%thepo 1) benacf P 0

pOI’t | OOft en U pﬂdla er g'lﬁngg\ehgt h
wi R t e ° 5"3 ?é?ﬁ hortjon a aﬁ 'sQGln"lpUIt-O
the’ rerﬁ%ﬁ‘ﬂ t?I ?{ witx vol gatg ﬁ &’L Q ' n( ?la\)fﬁ

the Ge tR&H da id@gbo Gortioh ofth@lo en-Of

501
t he I o re ' n l g%%,fﬁg @kt being | g@qm @WPJOP eifeconfronting the
fm 02

sub- rquW na the\@nseye Wi dt h ( of the second portion of
the the 69 nf iﬁ%ﬁﬁnl&ﬁ ap t 1€ AQRS RerfilcdRiuctbr devicGwhittomciubensi t y
| npuri tléé m wi tﬂ%@z'ofthan odtﬁpééie' I S pOs gkl (€02} 106] 302/B06;UDE 406) fdnaéding
vol tag%wEQﬁé’&%ﬁ@mE asdbt:% Staingidveln (102) Barsice\oF adseiicooBductor dubstiater(tD1)ladai n

and t hGynardling dinesfriie tha W- falié? purtién B0l @nd Vol t agmeent toad dategiactrétiari108A041404); @ Suid
por t i onndHubrdyfen 68k skaridwhatlong.Ne gat e edge of trdyln @108 305; 405) foraed incthensurfacenad
that sity thépuodifidationdspertind @yt invémiorusitag t hite sept-bandyctor fsabstrate, thy mgwg
the W dhéwn50 Eigard 61 the inmyurity dansity of @ Gortianf r ont i ngoroitieing a(diffusigh tayer1i@ging the same

M S serso1 ofaictirais NTlay@el06 confraiting thelsuteleudes a | ee*s’uttﬂM'afrtmeHeaﬂﬁlad'tgh""mﬂt!ﬂde'tshe
N- | ay eglon 106 madethigherdfan thatofthexdrain Wl@8r  106; 3dwtharsthe substigte; said grain comAsingian o
si de, ~ t108 omsthengate sideot the puspoadeflawetingriheoe obt ai BRYT\ASped region (102) Taging the sub-re-
sem,- covitisterdypltage  batween the dairenyl tha qub-fgher28 t he glﬁ'f"s‘!"&n’c@wfqebﬁ'ﬁ tARMARL d"gﬁ}?
pOEEi orglamGaloy the Vftbﬁ!@HW'PGP 9&“’@&?‘&‘@9"8& rode ( %gﬂ‘ ﬁgf':t fg“'g'b fReingt t "
sub- r eghedraingYsings this Jpsthod n 1 § ﬁ’ o gfﬂ d?'t'h
f or med gbavetmx b%%"é?éé" Bf“"t‘?\'“'t"ﬂ °T i cation 93?@3?@6 g{” §;s %1 "

15 thé=°§’eﬂf°f8 °‘%\| b- on of or

[ rrpur| t f 'E{ aés YE sﬁ%g ;e%‘ h%lEﬂK\%::lltﬂ(E dn%”fe it ofti@éﬁa
601 of Ztﬂ o N e omor t' ng the, G Qi .brVﬂ Mg dibh& as
and a ht ' ‘[2 nH‘F:"QX !

o
s md%.tga&aesnmpgfm bl Soiodtborthaai N

N- | aydl T gt %\ta{ﬁstambn drai n GaNdhdxs iniarigdopkdfayéth the gate
si de fft ?a fe ee thg‘%ra G bbdhdR, | BPUT I LY dOped region (102) facing
t he SUQE possi REthatnt ¥ baRleBRRS L Ne @I A MIsaeAlidohdicBidevice whick Acludss @n,

and a %ﬁﬁw sTub’-rd IEFM%&!}M g thaahe! 0i on  uedidoZ, hos; 3u2) 3usi4aR,dl06)ddrined)ie aat

t he gatgigdaRinpéf the 1. Whi ch has a first pauifdce of £ mi-copdictoesubstiate (#01) adie

dr ain. USAQ&s tﬁb&a%ﬁ, Béording fogheproaent f f ect  as jacent tayd gate gldofrade (H04B0&4GIs @bt

por t i onyeatibh &eR0b-rebion & Remaixomeviclty oftte obdsai nedegidnr(108; 305r 405fomyed di the eurfaceef

ac-  gadréin &fltecttansisier, and k@ withstand véitageckensi ty of theh eenfiicomgltctar caubstiaty, the subgegion

| nvent i tadersthe dsaini and eguib-eegibn isomddetignee  por t i camprising wtirstdifiysianlpysr €196) hayingthet

doped | tagnahe withstardaolagd an tibighte achamelbidg er 701 iseme eandyctivity Hine aé"shez‘e"mﬂwu n

hi gher t ditoe daineAslangsuk, thete isteavidpd ap MiS tranhe sec-  \epsity thneths%st ?%ﬂf"?{

astfo askitasiwhich neeg\net $uffer Permaniens destTuian of 40t he |9a\tmewg?ﬂe fes' ?%Z‘"Qj E%‘ "?‘ay-
av-

a 0 l

the N ¢vayi§en exvesscuslidap onstatis §leetrety $UBE r egi on fgdﬂ" (f age
doped rRregédn- havi ng aTower purpose of maki n
the wthstand voltage than said second port| a ac ch rac-
sub- regl on | ower than the w thstand vol - er

t age at gate edge of the drain. In 15

n é)éer
nla 71 h
to set thstanﬂct\.(rojevlgg l&el gng t he 3. A )ste‘;g é Mﬂ{puﬂ?a’dnﬁﬁ
i ch i herold %ﬁ i itz g 201 0N 1 41k Dbef GAHoRIdyB15)2d SBoond
dra' n (1ogurfa 'a S8 on&% r subistrate ( gd-for med 'ﬂftﬁlol?ll'd'yélt(yoﬁﬁjgﬁé bifangéd sd18s at

| ayer 701 acent a ate electrode (104;304:402/A 6@Ce Rf 2@ 84T pdrNE UGbiv br Sveipith@part df Hid1)
ad- As de &Eﬂdg forHaG Rth SEradeQf t NE DI €S (106) facing M6 Suliredioh. a gat e

el ectrodetél bstrate SthB -sub-figloh On t he sub-region is formed In the
vicinity Qbmgsd ggad?;ﬁ,sioﬁmémv.ﬁgt% sam@®d; 405) fornmed in the surface of drain
of the trmua.t,ﬂ,rtypeaadndtah@hwlrhﬂmﬁﬁyasrdn-voI t agateneanspitilele semi - conduct or

subst r at e ty thheths Wlibstratélisai disinccemprishhg adlr assn and the sub-region is made | ower
conpri si Ngngarifyi dopéd régidrf (16d) Earing sheasub-(et 05) haAv i MI§-Halbisiterbasteil.umtassend i Praiq {102,
vol tage owgioh,hendgaiow densitg lapurityl dopéddieyer sane o ntPEA0RA\3PE; $0Z 446 walshegjifeiner Qb

| npurity ¢foe), wiictchas.a first pAsionfacingue sub-re- her e | s flickey¢inps Halbleitappubstiais(101) hepacky ty
than the substrate; said drain conprisigg sistor which need het—suffer

per manent destruction 40 an inpurity doped region g the
sub-re- even if an excess voltage or static ele ﬁl‘mmwmﬂ““m gi on
(105), and a portion (106) adjacent to the pose

gate el ectrode, said inpurity doped region hav- |ng a Iovver vmthstand

voI tage than sal d portion of the drain adj acent to the gate eI ectrode



regi.on (105; 305;' 405) formed In the surface of drain (106) facing the
sub-region. the sem :conductor substrate, the sub-region conprising a

di ffusion layer havifg the same cofRiti%#BY type as and®a higher inpurity
densi - PatentansprGCche ty than the substrate; said drain conprising an
55 i npur i tast eitlerRate-Elekibder(1q4181) 408pgebikg t he S Ulemidetoffdsiierten Bereich (102) umfaft, wel-

M S- Hal bldet isteeitea Winterbereich {188 S8 deayvigl-ai n( 102, chgi dem Untarbereigh (105)/gegenibetliggt, so-

i npur ity ciergeder| QppefiEiche des HalblgitersBlstrats 306; 402@"94@6') Abschiitg [(106), iwelcksr der Galper -
(1(‘)‘6? wheebildetiigt yvopei tigrUsterbprgich plonPiffust| ng t he Eeltogechenachbasiistewabpider fremdstoft-

ei t engghiadtqesgleic %Bﬂ‘)"“ﬁ?&lﬁﬁ‘ﬂh“"dll“t 5 dotierte Ber@chlainelgﬂsm_ $rannungsfe-]
einer h6heren Frem joffdjchiaals “stigkeit als dergd $ benachbarte

Gat e- El eR’f'Fgﬁ"H 9!“9“1'6 f rerﬁzp’ 'Uthqu '@P‘f é'\‘f““ﬁffemgﬁg' Re'ﬁﬂan
‘d”{ aSL %' Ch ( EI'OSZDinHs Gpssch goa 63 gleich Le:tur?gs—
Hgl g{ er ic anc E} char \gu und m ener gerin e %remdstoff-

el ter% n rbe SChn' tt s di usl um-
gebi | det nv‘Rﬁ i E@Jwe Qi eeﬁ 5' “e D' bei Ss?éi’l .
| bt, ktrf)tf rdﬁ t Eé@ﬁlgé%ng te mt
S dOt ' erv;ef‘st Bn%ltJ‘% e&ds rmgneAbSpannungsgeom d%h [d6h Q Brefeh! g enuberllegen-
Frendat ofstmt@ramm@mgm bridich@botier- Std gkel &enatrsddé%umios%{g QUdrIdRaeéh
benachbargresdnightaddiner WORE bie Brske [B02) dbsei nen f rmnﬁ,bpf fdotier- Abschnl tt

des Dr ai nweited Ab&hsifts dedl il gérinfer GRAMARSH- t en Bereich (102) unfalt wel cher dam
Unt er be- dichte dotistter Béticht, dadSwaber dekfrérad-ber ei ch fernereine zweite reich

gegenf i bestdffiiatigtt Bepaahi (€025 eimegeringerefpan-nger Revendidatioss onsschi cht (701) des

gl ei chen nusgstestigheit-aufwelstalisibvbith Abldheittdoed ert e Schi cht (106), wel che 10

t Wps w e dendnitrigeringérn Eremdstofidichfe r dotierfenendst df f Dispesitifepmicorductour iSqui semerehdyrei ch
(105) gedishiciber - dichte als die erste Didraing02:108:302:306102,408Xiermé dangune

| i egenden Abschnitt sowi e minen zweitsn der Ssurfaced'unpybsirat sqpjisendueieus (19%)@p+ o
Dl f f usPorfiStiapleiferba “7 r fa’é&l"tﬂ"@'@k@%de benadﬂft?a‘r‘t@ﬁ éRB%‘E'ﬂ AP prille {10¢:304;404) ;

derart angd&aP ﬁ@g g’ §"&’§9ﬂ sefhs te‘f”P\ﬁ@‘Fs' ?53%%”"6?%“%?@ te
501) de °'t°’s" St ts dem Unt VB i
gchni)tts piner; EEI chtb dao °°mp gé’g i ns

et ist; einen ¥n us:ona nt e con u
(106|) angh %3! r glrfl I I matght | dei naeeFls t-ﬁe z}TdeS
Goer apptgab.g"xﬁl {fobb ﬁeiﬁqﬁfﬂ toger ”qu'u .r? tun g ten
Schi cht, iy Iel BL pswﬁ e Esé% .Q b %9
Span-  RQug aU vel & E'm?p\ﬁﬁté e Hénu

Kj dﬁﬁaawabewslmessneﬁ I’f@m&aﬂe&wl chtb dqﬁw rq‘uﬁa une prentiare [gar®i® @ kdch lie 1a
sem - condmie%h {db)untiask, wereREp BéiMOntsthe- SC hi Cht . sous-région (105) etune seconde partie adjacen-
drain ( lwcﬂ%e%&li&a&oﬁe%maﬁi péringe? dans uNearEciratie Qe §Hilb! fa IsyBuBEOAte la pre-
sen - condrdstotididhfeQiblierta Gehicht (1b8)Swdtinb bl ei t er hitre @hrtie deTh acusRe dbpéd dimblirétssde
(102, ejnatersten demUnterialeizh (105)degetibegr | | | € ( 1iddgeINaAsitd Bednt inféridare a Bargeus (502)
402; 406 )iegenddncAtsehnitinsosdenainenChyelten dé25 une sdelesseange pantie(deGico@he dop@&y'impor nea
dans | a fGatecHiektrgden benablibiatidne iAbsshrittibsif-r at s (1 0réfs drchasseidensits, et ladite fégioe (162) do-
stbgt r at weishrivohetrinfirenndstigfidichtedes erptan Athar #0 el nenée Cimyretdscaant urkcter(siop 4le maben
404) geblsP'l“'“Sd? ioeringerSremdatefidiohtedetior-couche oMusdasse qrﬁ'ﬁd'@lmﬂmﬂﬂl"# la e9%men
Unt br ber é?flﬁ?h' °"83§5“'° es smffﬂ!@lhdesf usi on 8 Aerée dimpuieids e bassegiensits.

P’"Eﬁgf'f | acho das Hal bl el tersubstrats

conduct i A"

densite d" '? °"‘£5’f‘ s suBstp mféﬁg " s“% 'P“‘b'ﬁ‘r
Untbrbor "i? ""ge t &ain

dopi e ong 12 'l"tlc st ypswi esg ar?’n"{'s sed"'

erln er h e

face de Ia o S- re on ne er ner h8hore £'ﬂ%gfég§tf&)

Substr gt ys. Hglgbﬁw'r}%ungi deWn?gf de basss%réﬁ oo é?ni-[:ond

Drai n el ng§ b3, §685d20 %l Heb in eln 96)50 qU' ibH Combrefdnt e%o&ﬁ&&ﬂté?uu@l?a ﬁlce
de | a tenaieldiHes MabibtbubdtdisAde) bakaaLher damsg o méme typ&dbTohdabtiviid bt (ink0S)
et une seaRBRG Gaﬁfﬂlékﬁocﬁqwic@ﬂ'm& g gogenul dansits fiepuretss Pis Sevdb R 1d8ubstrat ;
geri nger detds; eided UAtetbericie@ds; 3063 4063 val-i | | €, | aeditafefi@dimprofedtiune fégioh dopidé @impu-

Fr endst ofchetirc fdr ©berditiche db HaMbIG e Bstrgtd 06) ,  Wel rets€(102) elfaty d@ I9sdas-FéGiorlet uhecou-
couche dagpisigetdst, wabeirdet Ustertiereietl sitenerats St &n  danhb/dépss dnipntetds dé bakse densitkenda)ber -
basse demdffusionsstidaht (105)fdes pleivhee Laitungs-| ar geur qub8pe prereidperpdetia eAlface liaild sousowi e
eanen zwdyps wiedkpd mit einer héherpn Flemdsteffdishtes part i | régiehe(105) elma sérondémartie adiadents -
Gat - El ektalssideSubsimet omfoll wobel das Draindinen aquf -  I'électrode de grilley da densith d'ympyretisde jat 6,

et ladits region (102) do- waist, wobog die Frendstoffdichtb dos arstan Ab-
40 pie d inpuretes ayant une ten5| on de maintien schnitts der nmitgeringer
Fremdstof fdi chtb dotier- plus basso qua | adit de la cou-
ten Schicht hoher It als die Fremdstoffdichte lﬂﬂ'ﬁmmlﬂﬂmml. npuretis de
basso densiti. zweiten Abschnltts der mit gerlnger® Flrenflstdff® dlchte
dotlerton Schlcht und vvobol der fremd- 2. Dispositif sem -conductbur MS

o T Y Y e




mt, geringer’ Frendstoffdlchtb dotierien Schicht. jacent A une el ectrode de
grille (104;304;404); uno sous-reglon (105; 305;405) fornee dans la 3.

M S- Hal bl ei bt rbaut el unfassend si Pé2R1102, surf8ce du substrat

sem -conducteur, l|la sous- 106; 302, 306; 402; 408), waiches in eaner Ober-
50 regl prmRAHtedaatcoutheddpoeidimpureiss bnue par dif- flache sines

Hal bl ei t dé bas&sdensits atarit ploddlevbequataidensité f usi on ayant a mnme type de

conduct i inbpuretés deteessoende partiende la@auche E|l okt r odo (104; 304; 404) gobil -

donsi t e dopéapimpuretés detiagse densitéwetladifeté-| e substrat; det ist; eonen

Unt-€r ber glot idogée Gmpeeiés ayag3ine teneipn de | efiit drai n conprenant une regi on dopee
d' i npu- @taiatienipiys biasee quB ledite saeonde RABIG deta| ] ei t er substrat s retis (102) en
face de fapouchedondpdimpyretés dghassedepsité.qephi | det ist, wobel der Untbrborel ch
sine orate 5s che

: P?Q‘C”mf do re? d;‘il u%ﬁgﬁs de basso densite (106),

Dl ffus?to ] 5 Lei t ungs- qui a une premere
partile (9??'"1‘%95@ 0((;12 ’ é%?f:ﬁégyﬂ } uffd mit einer h8heren Frendstoffdichte
regbon (£ A u't::'j;lecm ?g'mu({bq% ) ,adj acentb A als das Substrat unfaSt,
wobel da%f'rl L-F%g%ﬂ'?ﬁ)g-sosﬂos Q86 g,gﬁg de grille la densite d' inpuretes de |a
5 ce du substrat semi-conducteur, lasous. Ml J 1111111111 11 1111111111111 9
EPO035606 £3in comprenant une premiére couche dtteridb €Mgbr € partie de | a couche dop6e

d' i mpur etfS qiftGsiddE88) &BRSIL tkantet GPé apl Us el evbe qus | a densite d'inpuretes
de | a seofud@iviisak bieUertRs I'mpGrodepas gipbe d' | npuretes de basse densite, et

| adi tb r Qee glie0dsubsHRE edl diaRum@érast agant une tonsion de 5 maintien plus
basse quesgicntiopse Eimparstds (102)rdnlfaceck» tha couche dop6e d' i npuretes de basse
densit e. sdus-rEgich{t05), b Une partie (108) adjametteur 20M S qui conprend un drain (102,1 06;
3Q2, 306, 40dechodedetdilertaditeleéalon dopée dimpu-sur f ace d' un substrat sem -conduct bur
(101) ad-etéscayant un yoltageale @laiatienpivdbasiwegr i | | e ( 104; 304; 404) ; une sous-regi on

( 105; 305 ;latipartiepdurdfain afiacenty dl'dlagirgdade du substrat semi-conducteur, ia sous-
regi on caonis cpgetérishas ea avA I OUBHIORe obt onue 16 par diffusion (105)
ayant | e camprendide sls une seeondn ROHGhG PRRNUR: - #he densite d'inpuretes plus 6l e- vée
que | e spBsdiffusion (703); vapf la; mé f'xp‘?é’ﬁant une region dop6e d'inpuretes (102)
en face d’@"df‘%f"?cﬂﬁi%"-erd '?)‘fg:"‘ Yr plfsé’fs'une partle (106) adjacentb 20 A

| " el ectr(? % ?’f'f'd'é“ 210l 9 ":rp§ Ié‘fi;gﬂopee d'inmpu- retes ayant un voltage de
mai nti en HEHE BEY :ggfe’ggﬂtgl R AR deGudlUsglr @i N adj acente A | 6l ectrode de
grille, (él%rin ot r%%gntg%ﬁge?uoywﬁd%%i- régi on conprend de plus une seconde

couche o +¢?e Rala sbiist I on ) ayant le mnme type de conductivlité
et une densit 3‘|npuretes pl us bas- se quo |la prem bre couche obtonue par
di ffusion (105), |a secondo couche obtbnue par diffusion (701) etant

di sposee de tile manibre A We au 30 e®ins partiellenent Jointive ou A
chevaucher |l e drain(106) en face de |l a sous-region. 35 40 45 50 6

W



