R | EP 0 382 940 Bl 2 . Description: -
: e_ct rodes auf omati cal | y has -an edge which Is later-;. ally di s-pl -aced-‘---f--r'--om_
an_ edge of the neafest gate al o-EPO35294@BY of | nventi o
trods only by the thickness of thesidewal|l 9i40 tte a y Thus each netal
i-1:i-DeéteipHOAIr ce-drain el ectrode is This dmammwﬁ%nwmmmﬁm}uc '
I ntegrat - 6 self-aligned; that is, nay@splaced fronidn@adexipthie AerdsCyte/ds-: re-
ed_cFeidof lovewither s and nore particul arl y ttote oriyibiathel thickiiess of the sidemil bxRisSayérD
aI.ign an edge of each source-drai n neasuhiseach netat giticidef soarce-dmih @isttrode is. . . ...
r esi st iThis inyentibn lates toragmicondheterintagee wist h salfraligoigicthasis, nofestrajifiograptiicatsp weshe: t he-_
des. -ederedinafampnd merepentipiiashy tn rethods gfaf er . quired thus to align an edgebf epohreowrcaedeain
aut ofatsuEng the speelticooptg eeistivty phrlectrer ck- - eipstsade oyithan edgs efcthmpate glesteode: the -
Fur t ASARRRling e samicopdystor walfty or ound of t t?égr\“ﬁ ?‘B‘?'n“at'ca“y d°°°““'“°d by “‘° “"‘*‘ |

i hi.ckness, of the sidewal | oxide is J889 S
f;eatm@‘lﬂi—ﬁﬁéﬁ-&ﬁ%ral di spl aceneft? d'F'c"f‘?fé"f“T%sé‘i:g %‘1%{%:{: h 'atf"lgmzﬁ ni. rru_
| trod a :
Line v nﬁ@m fas o .?.nr.uwniug? ngnccfo .E m%“ﬁ'j;ed it s ous g .

o el abid g pmg.fs swérel | Y Pro Au@érﬁ I r%dXiﬁétdé% dg-
A sommn‘ese EcoriinbiY1eHnciddlet fellferilgesir.t €G3 N GhefRGHH .mpahﬂs' dohdrd & ﬁzg ngl yr
_ techaghomaa dirksé dbritdtd ele@lolies, olldther Ni T i GeHAlthd NIDEthahsifisr, |ﬁ difused re- T

- ac c epdifalighed Metallb@tish contad: SledotidREVINGET Al  Siché Lt IAThdPortiBhstth the SMIGR wated
" ‘ot’heas the Highronmrdnheamyiot (dontadiied) Stansistaro U C €-udldedliyig e inbtalMitide @uro&-&hireﬁbthﬂébi‘d
- et ateimiiosle(saurve eratrairderminkle tniunipdl@ tran-ser Vi Rgare igrainged inbaad diffusedingisisiicod wafer B
<. por t sietore, emittetand collpdidr ipbinoclerirfarsistans) be-h e 2hi plther biefore at aftenthe depogitiqnood the meld. &dl) -
Hansquweas'"glmwlmmg'e@h@ primatlly si | i ithie evpplythe @dged ptthmsoulcediaingliffused. .
ter nPYMrfue oftiryaused series rerisiance fthe fethal s | eQiRts e fhus therpasives seif-aligned with reseastodl .
I nt oS'eiers aﬁ"‘f ﬁﬁ"s%"’i‘?‘i‘t tohhe jhighroyirentiaf or - 49 the eamespopdingiedgas ofthrpatasfectsadedut i n
bi p_oF:%F 93"9 dd't' R®her béﬁ?’é‘a@rd's&??eérthﬁ'@mdé l%‘lytdffm?"bf the-.:

Pofatini it i f%%t&t | ¥ a&mcrgr
even ?ﬁéggéfgé arf; g,s Qrﬁlssriﬁl n di % Eﬁ "p°" 'f |sP'f’EFé '5'? Hﬂm
) p:?? seri es ‘re3| s ance et ran- FEgL aé'd o

ricat

= n \flfé§n ln
36' f- aAhﬂﬂb%ﬂad&‘%éithJn@é&i&%d Qlesn- The r%rﬂ ?}&d clﬁ&i
1:0 "t Reffogl, Ahd SeRiAMIREY Sikide MitiPteshholbdySii- 925 .ﬁ&&d’e&) Self-Ghbifed § e

el ecbét&f&%ulb%lehﬂ/ tBEpH6tigMs aridin fhi-on to culﬁ;ro@r s@&n@ u lt§ Iél a|te ﬁ"éi—e r om
at Stida@Hgltdsycirtkiits foPmédtiring Sitkific ntatdTENt  OfmufisRbUsR fa 5109 Bngle Lefii

IOV sistivity, r, Gfteasureti I6 Uik 6RBmMichR Mrleks e Of  tWiRn RBitaticy- ofl BIRthdinRbrael Eiﬁ:dl%?dnme
T ent ple)cor tie silje dfdafinBdnads(rirstth@bam-dligled ( gat ailiboniviier1ak beeh SomplbRia RNEIvaliis sgib& 't he
specsilicide MOS fechaolaly avilhbectischssed iodetaini ped arand cut s intd e uralityas KS dhips.Simiek prod- n- '
bi.pobulit shouidhbé understpod diat sioler prabmpar areteedussichretrecamiploydddn sther MOS self-aligned:...
Nowy, arisp inptheteifalianed elpatrade deptagiteghnelr y si Inetaliiratiom teciiologies) @s walhes BMESFEYS gned
e'I__ ec?@%o‘é”&?ﬁ?‘ﬁﬂb"ﬂ%@ﬁ“'ﬂwﬁ Byresoed ci rcandin S"P@r tragsistorsypade m"imn@ciedelliues o

'Pf@s'ge!(wlﬂmﬁ g8 sil | @rsgeidegemicensiysiorol o y, I - t hose..
*n's’eds"f 'éi“P '°a1 Eﬂ"r' ¥heor 4 E‘ﬁ‘hol y, tYiany @rethe qausep a qtfpituee reqcean
th 'gne @2&5 gﬂ; % Its cgp 'EF;' B@%ﬁfﬂ";w seif-alie ﬂd%a'fw |c -
-_j-_;.,ChI P anGibtSrs 3 rME§ E tCI rc ‘?e,'?(f;gx T T eeont act . .

cate on A si ngl ‘?auﬁ ﬁ%
L measui aﬁbﬂé&tsﬁl MQQ Ebﬁ?%noﬁpézfxaﬂg ch Qrﬂseﬂ
i nt e&rtﬁétlﬁgs frafsfater bot i \@ntact elék . % it
Sel T deslid &m%ed &Qméiﬂglme%ye Eﬁ n COITm y sﬁs@aﬂ’ﬁflﬁéﬂ |$ 55 GHlat sﬁﬁﬁsuch B
Si'l'i coner, AdhehdRah BIBLAGY cotlabt] wi ﬂf-SCUSSQQfIy' dbtedfidnut la, failursmechaibeh, Febficatigh | Nt O~
t he' fabedrsauréetoy dreih region 6% }EmajopkuRiabe? I O- Mm.mm&&bdmfumbﬁamdmkhat
Si 1T draundeplyingdilizorswafer. Moreoes, tieeemetal 8il- D e 5o Mpbeny:iHpléteY op htfleakt bbiol ti@lafer B bdriBsecd- .
‘o ari sielde souse-dmin elsptrddesibre funmet syl depdsi- 0de  C and ut intot indingll chips, I8Fendihg Fpoh wheh
=i 1 echiipolotiyé reetal, fallowedyisintesing ofithivEéHicsiff s 0gl dte failuelis detectd! Thus bdoadivicl costs of fail- :
“. - met a¢d metel tq form wgtalrailigide wheirever silisoni(ii-n  bi p wteacantbe mduried Ove chmigoefoiachisngthtson or
-1 gdding exposed silleen of @ sllicangstecihanyberal  dep ewivtdetentiof vi fellyrsa is theoutilidation of testarseni de
L_"f;sem Whﬁlﬁ‘&f’lﬂa‘ at§|t'r“19<‘!’i"®ré}'3%!@wﬁ ks of ey pfoes suitscintegratad drahondGyship atkap dftept- circut) S
L e%w'@ﬁamfeyxye@swns ai | ur @A efthe wafer - o eteps logated betwpandr can . .\
b. g’g "Yr?a%eﬁg ﬁ fayer, whereby,pachy fyre ¢higs,sioasigcatpdatihe nopiphericfthe wafer, .
sel f° hq Bptipe el § aW‘ﬁﬁ'g'a'"rF@?%?tl i zat PRWEIEP MY EIheREsasof the waleewhemnowers
technol ogy, as well "as in other sel-aligned netalliza- transistors, for .
VESFETs (rmetal gate field effect tran- tion technologies, are no =~ = "7
“ 'exception. Some of these sistors) or for bipolar transistors. '
- fai'lure mechanisnms -- both In self-aligned-sillcide In the self-ali gned
- silcide M3 technol ogy, each 45 technology and in other,

'non self al i gned sw CI de ‘of the MOS transistor sour-drain contact-.




- rel gbmiekdiphing e ke i Mle BINBEIIR b Vi 1Y foivd foleSbRtAdtR Gifvérk B

.3 EP 0 352 940 B1 4 able chlps
are to be fabrlcated Specifically, these art circuit shown in FIG 7By a°
set  of broken line3ar- non-I1C chEpoaszsmBare utilized for the fabrlcat|0n=ﬂ#
-..of ~'rows representing the current direction and density. co

-t het Qpib Ghip<ath kS by RBRASE spb Mt atBlee . Sl dif AbirINGH in Fic. 1&&5@&'&%&? |In£'§r-

'} o perf teneathirauits bl heaRed Ik example, deif@lighdde Ct I O Cfizaubs of thdtrel m‘; h%ﬁ eleét | doRd mt* aI LT
- di f f elicide pyocessinh whibtels sefoined Silmbitabdugned S| dfGie@RRIIOCHS M, Bl 18] thé pofential ﬁmer_ ence -
"“bet Wivanith the pavesi selealiguigiebicidd praassing efiiect 1o deenke bethédn opbdsitdadgs deh@sietired 1 N TG

- chi pchip clreyits lptegrated inl@ ghip amag) Miz.garddse. | N negligiblenheespanst Retha turetita vbitaga v,

S el e C thippdreuits byimeant biiirpa Reting ofthe fedt@ir-C ONt aCfipo

© vol t dfere the ulfifatel desired IG|chipsase tebglogatsi r ed i @velbpeg between eloctrddas 14@sdis: Thisvel- o

- deveP 'ae wefer\Bicvirtue|cbible sigyianequs falfid 15. 909\ inJoown toble @medsive ofiibé sheetrédle-. . =
virt %WBP' °Pﬂ|°'§F"§§ ?ﬂﬂl%ﬁ'@‘dﬁs‘h? #BYIG0D-  { agetangs persavenvwef theydiffused ragiondtiand ot the -
" sheef 0%:. ic |¥| | 'E,slaF‘?ﬁ?lpt s ’?indhﬁ Petificqopiagiresistivity , betweanitheyniddle.+-ance-:-

- per i@‘ﬁ Pon 11 muﬂmg)‘i"ffﬁ%@ﬂ's%ﬂh? par aneters..
".Of t?a%& € speCI fic conlGh "P’ég“@‘i’q"ﬁﬁ b between ..
- S%ecﬁcco Hﬁt | Calt paPer \da

g n cé:f?éto(t
. el eCEaEQ ﬁshft gkér;rbbﬁ of withON 1}1 QHE$ }931%6( %PJ:;-

- ovard aﬁdsﬁ&‘i(la?&élﬁ&‘isﬂ% ?o&Hémffusedreg V. Ny
. f ace—afoalsbautohatiedl) virtuahythsame 'ons;l ce paé arﬁﬁkn‘%ﬁal atp, 178%@5 ﬁa rdph 1. ,J%J dt h o
- (per pirsnick 28 for &he chip citchits. ﬁhlﬁaﬂeéﬂﬁg Sitieh as mﬁgvn'tfﬁwﬁﬂm(of hibtiooults’ OF =
ith hﬁuﬁhyeﬁifféradevai és bPelbdd@adli f=

le ’pro essm on t
lf ce parame

-t act sults dhudibbdomee thasiiie ianhmemvingtuhar dhe oa O NGty but WK B6 samevalubsisFafl oth&Paal 11,

e al I :

7 f ai | ReskBvitRFoMEOqeet End MasurdiientsShagess0f Manu-  t Q. £ Y @vdhWqz)( or nore) such
7 cl r c8ik ShetD@@l, prblished InVEBEEI§ctron Dévith Ur €. where V, is the voltage measured by the voltage

- garlystaghef niapufgttive.Ghe samehtestopinabiet . an dnetdie; etie sbdoiticebmdc) resigtvitEr, bahiteXealr .- Of - v
- the teferedskayeyesgunththe ebtiee, ménglactesirgnpl e, culated Blsaguringihé fesulting valages N, fosthe) . - - .
S are BPESsS éﬁJPﬁ'PP!??qdcaﬂeW'!Yr't' Libdsp cagdse s aneffisrent thabcitcgistand Wpiterdtivelthgplyingeq (1pl , at
Lop 1 %efe falyyres age °’1B%ﬁt°&gﬁ‘ am@es dyeas- cir deihe tvodos mpro} suctrcuth 1g90ehdsoing for
I ndi testl ri cat| ng i n2& hdhajyp upknawns faapd or mor e) such e
g i '" gﬂﬁs of dirkiEalse '@@Wﬂhgﬂ%ﬁﬂthﬁ@qw@n besin:

- test ,
- _10008"Its j{&f‘ ' A m?mf?s yun I of é’!"éﬁ? aE‘aF‘P&‘*‘HW&**’BMﬁggﬂr& T
elg age 01"" rranu act '89"?% in E"é'%?’ Of-
R lons tact Resl ivify" au a
H‘:E Ied;SbAﬁﬁ gﬁfﬂméasu &'tﬁh&ﬂﬂ%ﬁ&iéﬁ% Rt V' t Ylsrr d i IBEE E aro evice tars. ?’ZDTII@ABVH_
e
-t hostaughaﬁ:eékample, in "Dekeirinig®pdiftToRtdt C Ui t S@ﬁé’gn@h\‘n'sﬁﬂp@tbbve yapp yi ngeq wher: e

25 - hetterst v ERInS 1pp478-180 (198d4)K r, . An i rrpornteasiiring‘ devicel D€ TGS, Bat'd Siigld Measure-
i nt eqr ithatest pirouit 1000, iustrativelyZir pchdangbwn i N mentiobvoltage endbles Hetermpination 6FtHe specifid M-

o Let t @htBet ei¥RodesH D12 End 1508
- noNn-fecbierlatgd BhFuMBleiiiRzAt6R dyei 3@3Chn0| O@ip blﬁ:uit

i _ac ul t °S E%S'Fhmisrﬁ Ptepefcryatal sificengeminendian non- seitdct mbistyinati(batibt the shbétidsdinddy,)USi Ng -
EMpe dffused eegign flepgled r -  al | In thetspibaiignadcsiiinidé MOB @mpessgleserl- ~ i
'mam ‘Tt é‘l?j° h?\‘f’ 1°yhmeafn as, Spdabave, fis likawise desired fo medsucs theaped ysis . ...
~and ‘1’4 akL"E . of éF'éE‘%"Pﬁ*d@ss“Y"d ra9fie metal stleidly gopge-o7
KeI vth . " s ecidfne todhe wndertying wafsr. ap ell as
: |d I
Mdkdes ﬁlﬁ btht trus HIE&

ctaiqetye |
?‘P%f&‘i‘ .
ug llyép%% erk};s\cm t% By - Howelv% g &t ap| y  :
3 ' n ét; s ic:E'Esectrod ;C}OP Hﬂﬁg { o
o resi talline siBon ok FAW m(-]s%% bérﬁbr{ aSEOf ﬁanLou§l RFE Qgg‘mtm a%r

. speci4fs, andansisegictivel A floldioxitié iyek 24T . sof OlyhBRGHEY tthon
- Conteephbsphérys-jlass (ys@a canplgnd thie 183t ciRa®i Sti Vv tHe)éelEél@ﬁB loikié frocess) Eﬁﬁﬁnt s"
" by J1000.35 r=V. WAl | (2}hefhel dransfeldf; theRlis alsln 19% Silitid i 0
| EEE EPwring pperatiDe @ cwreent soires 20 iséonnest- t he ve&&ag&.mmaeatrebtw vgﬁﬂdgdablaaie

 Let teadria delivagjcurreri| to the efggtrode 78 whiB(thg 1984) fused n* region of the wafeR R M dthbrwbrdd Ay arnye 21.

Th use'ecwme 14(intheypifidie) jpgeoynded andiayoliahe  taest selfialignall meBODIBIdb kdohimiogynéack eﬂfmsz

n- c Higi9Fen is conpepted sprov plactredes dhas s det entiesiort s compidtely Eaversd by: orfsi contiviitus

ot ranTé'P £5syffing nogunyfo rical purent disftigur con s laver efawetalisilicide baving a odlativehtiightcondud-y T

. ( buttonihecftused ragion 11 indpdiceted indheraigr- ¢ or whiYitgies e@nHaced witi that of ficiiffiised tegienl o
- region 11 | ocated 40 In the self-gligned suicide MOS process descri- at =

~~a'top major surface 12 of the wafer 10 where each bed above, it is
. likew se desired to neasure the ape- of three nutually spaced-apart

contactel ectrodes 13, <cific contact resistivity r, of the netal suliide :
source- 14, 15 make contact with the top exposed surface of ‘drain o
el ectrodes to the underlying wafer, as well as the no dlffused reglon 11 at



--5 EP 0 352 940 B 6 Thus the . . .. .|
currentflovm ng bet ween contacts 13 and. 14 have different val ues of
nmiddle electrode | &ngth d. woul dEP@aske4oBbe confined wsthin the netal o
sulicide lay- i er with very little current flowng fromthe netal SI I|---
Br i. € frnusef et flobing BétwbdhRoriticiua gy Al de- | deffémvmaomddiéa%&mg
,,vxhereomdtend&osmhmemmme%us.wdanay he i nterface between the netal |I-|
- TRiSei withaatyillne curleaCiiving Fromittielnetdl Sili-§ €At Ursifef DésRAStRM of ihs BRawiiy ©F and the
- di ff cideldyer inyitiendifiused regisrhewlspagistdt® teri'Stics, and advant ages nmay-be better.. - -
o -unde metsyred —~oiribecinterface between\hetmpetat sili-l S st 0 beTmmnuoa,dogeﬁalvmh yfesttras) harder OM . - - -
-t he tidelayspanddhetiiffuspd reglonivheretiigspéaific when terista, dnd adfantagesaichyl bl bétist idlgsiophy.
st epcentagirepisfivity roisdoheimeasured. @fly bysearisunct i dremithe tallowing detalbedidesgriftion ulmncréadmhe B
sel f°faﬁ" ded ithagrenty siep thecantipuity ofhe  br ckejunction With therdrawiAg Bwhichi s a 2
'cros§‘°§ '?'I?H"'G\a WEldtpxsr beproken ierdelr t : t o f BIBc b istansosegpdtiomdiagranyoh & drior-art

asill "tf dheﬁll@'dﬁ'ayerﬂ?t“ﬁ rést i rcu'ieftF'ﬁ’l“hfﬁ%{E‘iﬁ?q"ﬂ@sPS%@PPW%%m act .
‘-'re5| i@g h ’Bﬁa\g ' meas U r0_an s_secﬂm;1)mpe K}/ -
'i.':l':".'i.Cr OS E@%ﬂ ﬁx‘ ot t, circu so%qua‘t ths g{,udt Cgfﬂ Sl rog SR

. cf rcﬂllbtlalt?é-:bf" tedoiroutt, wo J},o oaan%e wi t IWQZEI?;LAE E‘% %%Iiédee&a "ﬁ‘t Of N
7 pr OPRéchdsily (HE sériCasThtsh of mfhrate§ G | Nt erfaﬁg '3 18 dyout for.'-_'---ﬂ-'*-
5 meastlits mengeﬁefsmfeu(by%rtbs%ﬁcurt Crhus the: the Vv the St crrecul t o

-~ woul sledsremernt =L byltke test &iftult WouRkro¥dngar Of sel fFlG'd:QQGB'vIEW:Eﬁ:ht bl Hf Efolded ( (|.-

el ecbemﬂamgfulnecessarl |y the sane as those Q.Epgdheyo\.w,.a; thd dircuit shown T Ce
3 | S a Sindlpr prolens @sponisteddvithgancatidaf li-t hen Ci r CinFIG. 2.5 cults being measured

by:. t-#hegrenby step feinadl for teftpireuits pise inany s hownThebrokénBGnes2;2 iaFiG. 38nd XK €tdate. Of I,
y totert seifpligned @gtalizaion lcontart clegtmyie r ti§é| seitionts theredd dépinted\in FIGL 4. Fyechsitchel agr am
of ateflwplegyd (L- be neani ngful . lines in FIGS. 3 and 4 represent seif-aligned metal sil- - -~ -

d) ayout enbodl ment of the circui tickdoielogpdss. ﬁ’h'b’fﬂrthpﬁdbloémitmweot—at e
: 0 |n FIG 2. 2% h&nflapmyis dewptosedigii red for test -
'::CII’CUI S e broken lines 2-2 in FIG 3 and FIG 4

| nd'\ﬁsaerd%m Vel sﬁ:’% Ip¥°b§T" 'H%tﬂ"drf%f' UK zam%ﬂ'el ectrode .t he
Cleg ’;, aehse;lﬂf ned2 The h tecrm’?ﬂ"% t |

O{I y ebbg'[,agle HifingSsalfiieo |p gﬁﬁﬁﬁ °s 2pPsiit i ori

ofla

«- ok sgdcliﬂnéaﬂﬁodinfbnﬂrféi%a&ﬂ\gstwe @et TO S(jn%ﬁ) %ﬁﬁ e hcgl ! E r::tgt;%ethed
diesistance Eot thé bifiGhePRGORd, Bltwhidh does - thét 6 lsb fldis QU E N
t'he’ mp@aiik af adiedithograbyGtep! B8 mdthbd b Y T Ofcusfs ot $Hol 'td RGE:tAS H‘ﬁ:ﬁ?on?ﬁ dfgr[ i-gn

As. - séwbautin|claint1. Grefetred fofmsat the MBtBEATe Wi 55N 00, a Wik perhafil otle testirduit Str d?éét rode
Nt getout indirecieplinfiéntigails.r egi ons 30 tr afrio shoRmxaCthéaRiting bihBrepataé R drigid
est clnopepmiRgPentdFIGA) thaleteut bfithertest Seni C oNipleheiidiand'dhb o morexest Girlits (#dk stion) _
nt edieuiobtbisiinventionis syghdhat bertheeemoret or W bletlartd Geadst Sitoult 2000 exdaptspEIRaps)TOIC i f | C e
- enb otitifgleptredes dip alargassiraightdine path: dharet diffesirjgdengths dfof camtaitldl thehmidditontabtt = . ..
R \ﬁoufr“aff d@%ﬁﬂdﬂ%‘ﬁoﬁoﬁ"?ﬂs an L-shaped pefhance 1 slegifode(ci32 ko undeslyi ntdiifmd reglonts) Whi ch

S es"'he t‘ °’aﬂ“ fofee udes 11 Bghouid algo bhtinderatped that the:wafer 1090t

_r q

?SF‘L“H “" 'é ® The HWWGB‘WPQW'UGFP?P(;WM“‘M geano be -
ot est @%g%ar i wgs ™ 3Eteal PWW&P 2reandq-aeﬂ:é£ forms
'::"5"'St r%ﬁéiﬁﬁ'e?u ﬁfa‘ thQI-éEte(?aP ﬁ taé% plg?r!élo thew er ort e%rmzntro?mﬁﬁ:

s ’

1+ Shovdp whbi8 v, [Srbastiréd] be r g,qg,t ers of,a éﬂb a2 é@h@nﬁ lm‘ég 3) the
|aymﬁth@cfthel‘rh&’dttmtshaséallé}o&%é%tfsaf_ and o soﬁg;g,ﬂiﬁ EiRtrotd MbtHlidation Wikl S 1OV

o fer(ﬁofn@utihta|&§oﬂvhta§eédﬁ§1m§aé§ﬂtelo§r-such ree source- simlar: t

-t he renteowdlig; & syl bedbli8O)the ¥sHeqd meaRRing aD%k) formdﬂé AdrituBie &b BIRNA T héez NithiR
7 st r adegjet méasures gnodviragd Vol - vizdittielvalk i NG | GAGADIEgath afd solRS4rd RlainPlogibk e d' e
" corittegeundbr the midtila elsctmddavekagediover (58nG.  4) , efihfdGodbe-draift FRRMSE tact eletlfo- -
- el edire loni( &3 theItbaswemantiefmhich lsgrotad- di f f ua31,a82, ait( 133, ad W6N daltiods blond ofae path
<-ay orgrsely pifasted dy anysaufrént cowding however] 13. | bateblextrbdb Iayesz26 ihiclhdveitis & jaemisuldpat - the . ..
~...waf. éhe Llﬂepaﬁllaemumpetg@blmawmenWI 08 inp lay@r|229(F65. 2P T8 geite/dldciroderlayel e Need
~.be g ?ﬁ peypf thediffused regjonyQnithaptheher eof is illusltdativanpolyerysielinerstindn; té gafe ineecause
of  dBnd Efineatiapute gplegideterminationeof bpth y pe i lating layet 22511 ijustrativeinsiliceo dioxidectgplee, the .
p-t J!a“f' he"'?"l"?)qff'atéﬂ?fs'(tﬂ%%fi"h Unser: l“33’1"\*S‘Ft hanﬂ’"@'ﬁd?"ddhe Bayee-drainciestrogse 1833 0r t i on
can be epitaxially grown on an n-typg el ectrode 132, as indicated in: FIG Do
2, -wher eby the 45 bottom portion of the wafer, or the p-type top :
;portlon current density at the rear (far; right- hand) end there- can- be
p-tub, as known in the art. The circuit 2000 is of, where V, is nmeasufed:
beconmes relatively snmall. fabricated in accor dance with a standard
MOS-sel f- On the other hand, the L-shaped | ayout does not suf- aligned .

o T o




' and 133 are |IIustrat|ver metal suicide, such as cobalt ture 312 (FI G3)
in-the P-glass |ayer 230, and t EPD 352R4isH1de. 8
nmetal:lization layer 255 termnates in a pad 303 to thj2 The c1rcuf ?ﬂﬂG

- fur tfagisslaRGlusekael) Hdta Silickid 2ubtls cobdl® i Ch t Bfe 32! (FIR0F inthe Piasdid)dr 260, Rid ! tage
. sourggia&9. apart of * source-drain diffusegiE«aeH Ry 285 Rrmidsled, in @Meld 303TRRE L
- QUIT eNTheSdrouitcaB0@ firthes irbluagaithie@SpadedS UT I €Niwhith thevakadd W) RaAGHIby by gitdgh Sourse Eq |

S UIL Cipeke n'sourtesdraia disfused @dgivas 110, 13, and he al uniThel coreBtsairbe 20akus @pplibsg/cxrerit B

- The. M6 ubdagying the chetsl sliditle sdu@-deairdelde33, 51 e fpabiniinuel metalikation Jayet 185¢ ThenvoltageLr ce.
.. B9 amdbs 184, 182 and/1 8% rpepotively dAntahertugeelt € et adurde Fg appliesia wltage Yy fodie datynestalli2@0, . -
" haviantipld eddedaydx209i haying i sidayalls doatad 255,  HenR56.vnd thisybitage)ls selecteddd baautfigionto be N
.. suf fwibperiigns of agidewell gdelqver228,defingsthe dewal fo apgiedversiayleysros apttif (UG 2) lpeat- 1o
e eadeeswﬁ%%wway@m whiohiarg sityated 4 ( F| e"nyzcweeéaaﬂhe "@“ﬂﬁé’f'@&m E
o egltb?l“"W?'ﬁ W‘\‘T"Eﬂ%“’ﬁﬁﬂdﬁ'%d"s' ed™ nfer Hf9benes r of gate gxid Hr@’

s"é' sour c@ tﬂ? %PPV?"?"@'@?%Y!?QTEB"TE °fi’88h°'d| o

- f er %Es E%'géﬁ%@% Li de | %?éam nurglfrﬂ%z? may il gat_e

J4u Lo
o grea 9&41 § f id % or ?rvﬁneﬁ;—gw e&lm % currsnt '
cated!h@ Ll?&ﬁtallms§ "SefysiicoH Sﬁe rarn IM Q§5 o

éiclitteiae? 208! aldl updittnlsGRIySiRE Batd 45 | S trbdeliB€, AR nldRSEY dKEt al . . .

N SI I Caldode RyEre2s i foddtst ik Sificide 8RS e dl I egaldripad, @eg#emsbmgmewebw meRPsIEUN I-ent B
- | -t remEaion thysd 22 Thishietal silidiRigatt Retagal © 0Xi 6ige bieede B2, ant the netallizdtioR lagers 810 al | y o
-t hr aisglayédr 227 cah beomet simoltanbausiy iwittr theret 20 | embxi48 b grdued.pol ycrystal | ine sil.i.con.
| M pohepal bilididecntirye-grait electatiés Batidamnd ayer s 13Be witagehB®Bsuritgriovice! it cinpeatie
" el eot33 ingbeedanescrith thepeli-aliamg silicidecragoon ¢ hiedacmss shaiinumyuetaligationlayers Hgendigs,, t he’
“n+ chss.fag merg fylly dessribed bejow. Thesidewgllsof | on e foe mersythe thawgez\gsievepp%@mse@enet at’
ST I tee erbysijeancge wmqea?é arepcoated Witk -+ dF‘PFh%'&B'erse i&fbﬁf@ﬂé%éﬂwesu I
- al | i%her pasgens of fhe sidowall oxide layer228y| s yj ciEde™ “sedE?F'G%"él"é'&t 'ihbtde .

132, it RSN et 140 1 oit%f Tty A i
sSim |a%§¥n %% arae': A% :C.gn 145 E rg?eg ﬁn m ’go: % ﬁF'Qf'é dra_| |q~. N
.e-'_eqia[:gﬁ%ié , 5?% L one O'tag ﬁ%ﬁzﬂ 4.0 b o
© “conpy ?31%@&99; 5 ol gw ,,g, Beross
R Bibdr Adiafictiorih % étérbed
-_-_-;.'-__-;___bel @%25-5*&% 54045 ifE Is‘ﬂ ide §4tS 1aylR 2SyUIT | ng E’f}@mﬁ%&ﬁgﬂﬁha\(d ‘6?h99 sed rédibnS the:

7 Thdbaiied iistdiizbtloR Ry e, RoSfkb, 28616 226 1 throtgl MeQkbeibloh fyer A4, e dffubddirele -
r--souraﬁ.ez@b“m Hpidilf 6dateaiith AidminuAbtine Ot Ngion PE/the tRBkheddof th etalsniaaméybr 183 de
- .| ay edatich@fctrodelayers 1351145, hogebsangaesaf  td3e  did thelsentér mewdlizationldyer 150 tolthe volth&at The...
. CircopbdiveB)00 |'s coated with a phosphosikregate edge of the diffused region. .
7113 whinetmetaliizetion $ayert 136 tenpingiésis @ padP- gl ass) Hshouidbe2adRrsteon,ae mbrelearlyapmatsur €S
1 herag? (FI@ 3).fteiwhich the girtent sbdrée 20 iscantr n, t heinspettiomef E1Ga 8 ortFI® 4.thayénterndl eonfactr - i
. contngcted. Thizmetallinati o35 prppirdtesdow t al | i tocthé palysilibearaid melgksiligiie gatelayhir 226sed =~
g typugh 2 apesturo 3L FIGh B) imthp §-olass axer r 401 3@nd 2p7 gre reprgented anly syaboligally i FIG, 2 the -
et aﬂ3°(§|q 2), fof ptablishing e'aeﬂqah@"%n ‘be of f?é‘faéI“P P%‘P%fﬁ" @F’é@f‘?‘mﬂ" fagtappof-

7 sourfetal giicy rz°'€'r'°e '?B 2 and 1 °" d af°d”"f’%e pat h
- § |
. Oft r?tl é rerml%?yt:f in pags H%s SDECt I ¥ te-asﬁ rce-an EFP;? '
e q I ch'a dsmk r e ovr er ers
.. .230 p |%4the°«)o ationl -hand™
- €dg&d el hb%% Trhﬁqie%ﬁza ar r| %aﬁﬁ\ e ﬁﬁdﬁ@rﬂa e?é’l%%% , 140,
" 150, 148 Bhetrakdsickh trrdegh art 41 nﬁr@%ﬁr(ﬁeon Iayer brl thiat £ crdfe2080d eX60 are

i LY Pi 35 for bstabfishihh Sctiiéal ébnBbtudTing e siiet al | cep%nne alél&&uc&lbbrﬁdﬁ@ﬁﬂ% @, ek-ne
et didesbirtecdrakCeléotydy 13233, * zat i Qn eépfef thexifert 830 20, ihaVoltkdsv,, éhdthe255
- and 26%he metaliizalon Isyachss tmiagtey in @lpadiet al | valBdd measlring @6vichSR -Iistﬁafvauwﬁnt bre-
S pe CiD# toathich another terminal of the voitage measur- two back-to-back MOS triaguistorslshariig @ common
. et dhd dexiné 2Dia chrmpated. THIS mbielindtioralbyes | N a sq@@@-drain regidn BB.ATHS dirchie2000 d@vthér@0d, as
~nor €156 panairitgs dupp theough @Cherfurd B35 iBthe t 0 Wioreche fabiicategiby the iméif-aligned silicidd(pracsssc on-
by inhegpherus denecdlasp [Rylase) layer R30CJor eb-  t43at cempatiyzat simdtaneoysly withdabgchtionTy the
- - met dnlishing: elegtyicala gantact] B5thp anetal rellicde  d ovwn samegselfHalignerbsilipide propesm otthelMAS tran-
osil |sI°E‘P?j@'a'§8l?‘é'°F?i1?§-rT§° gapeplagtrode 28848 o gh  SiFfora ibthe Ghie cippyits 'Eﬂ:‘i‘ﬁsaﬂl? wafer 0B
| P- gloqgactad by mptaliizaton Igyee2S5 Shyough an SPeipr esentMer RITIRYETlyARe dlupttatirely to fRbricatesthe;
'.-.".--230( FIG 2), for establishing electrgcal contact to the in that the . = = 77uEe
~-rapertures for contact thereto in fact are of- netal suicide source-drai-n e
| ayer 131. ten | ocated over field oxide and not over gate - -
-..oxide. The netallization |ayer 145 term nates at oppo- That is, these
| ayers 226 and 227 often run beyond site extrenmties thereof in pads 302
and 305, respec- the gat e- and sour ce- and draI n (GASAD) reg| on to t|ver




' . EP 0 352 940B1 10 circuit- 2000, f| rst
the fleld oxi de layer 220 is formed. sistivity r,. and I|thograph|cally
patterned to defin® the gate-and&PoB%2@40 B1shows t he | aypout* 4000 of . a fol ded-':
L-shap- source-and-drain ( GASAD) region. Next a gate oxide ed errbodr ment
of - t BirkuIE2000, firdt thé 10K okid iGyer 2o s Iihed - | N disBVi§GE. | S thermal Iy grown (but not
- nec.eamiithbgryphisslly patesned todefine thb galdRnd>ASAD I €0EIBI shokd tfid .u,%{%o& 15 forfal [
-a-;-.tepnw)oe-lam-drhe(maﬁegmgmrna gawduda pol Y sddlelnbstiiméntéttne cirau It 20 @id"' 2? &&J Ode
1131, laged B theamally §88n (baveit debessariioyet paked el eus.rome GABKB region. -IRBGHH
-~ The fetsied)din the GABAD regiomaindé palysiicamgter  sur fapeirbeleefrodel €31y¥Bb Qind m@an@ Ereﬁoalﬁéd gat e
el ecelpeyads layetiis deposited stietpen. Thypalysilicone  t herardas bifthe majarsaitich yi thowdrdtaooRic )
el ec?ﬁtﬁ)ﬂ%"t% |9pte 0Xidn laypss ¢ thgailithe--  gr apindegizing the grd diextrdec26 (in deglbrEof gt
hically - pagfegned t%fRF'HEhf rolysilican getae confoxigel ~ahasdie eohfiguration 6Deplilmbapenss
éo?f%?e‘ 4 °t°H€9 ¥Er @22 de |dg§eeme9@§electmgza; RY. Gadsctod) 4921 fodé’
! : o de toi J ar funé’t“i“B?Ps(F\Gn“)taﬁE"lradiﬁm -é’@zré‘)ﬁaﬂ yaher e
posiie or ely |:'|§0§) amB

226, : H &t he 7%raj48%: 484, A1dAIE sesye similar fyndtions i BB leys ex-
Y av r(i% m@gn& g
. Next fi ﬁ;e
.-l seg Yaltictl s the O 1 GALIFIS: 4) oy the RS
.. )4 ‘fﬁg&&d‘;ggﬁ de Ia ‘r’% o%ﬂ t4é !ﬁ S
T €SDigfek ke oppled o B abigl F' G f%rfi Ay “,, o
- 'par tiuesyenpioin edde Eﬂaemswl% r ae ol 1€ a%ﬁ ﬂ evl y 'w%‘rj j S
- (Fl Gathértimg groam. Théra nidtdl, $odhlab écbaltigad. € €l e%ﬁ 5d '5 Xi de B
5+ samepobited atd simeredsto ebem BRI Sliidke M réglods 313, 3114|us %Uc% R on.
-t he oveiljirgmllitan apll polystiicsri, eddth@wmainng 315 ohtﬂoﬂof&ﬁab\aaﬁgé&lre%grqgf cif .
A £s dmaflmé#d) metahort the Beld ahde|any sidew2®0 20N  @isthity thidGghsely TB)Rlehns@Xtuf! @slr’rg& 2ROSi t ed .
7 Wy, oxidpayepA20 e 228l ia remaoveddi@icallyby 21 | ndiemarteisshbuld benotedakdd € (FIG13)n @4.QWN:. o7
T’herﬁ'ﬁ"'ﬁﬁtﬁ'h'?‘at removes thaynetal butinet thegnethb- St isdith serhe A8 the voltdigbiatthe regr shidBfthan* @l -~ 2
- gpoilicld B'Q?'?'yd"%ﬂ"%qemeveﬂunqtm m et fsedyipaiondds, i.e, thesgjgaaithe reflont13 st NOt.ed
) - acepftheaferaqp. . oy eamotlpifion tl@rspur@xﬂrairanmomo.wberbasc\an and
Vegwa%‘l‘%@'vwe astir e fiBi4) trreasis diefaverageomitage (fromdeft to
T'F*‘é?'d oxi dESh)/rkenst thegnide Pdsezﬁhersnﬁfusqﬂm;o

CD"

"t 7 a '° e ) oft | n Ie §'s i‘feﬂ%‘aﬂ é?sgantEb“aFI@P%!%
Ry sﬁ% h e A ""’a‘”’"'.’ﬁ?"
.S aﬁﬂaybh@?v%taaﬂﬁatﬁﬁlly ed ﬁ'raés g;ﬁ y rret al
;:r?_'j:-;'.'Sul i allgnid @ faBIAGHRL &) SvithOLEfukdr ﬁﬁogg%ﬁ t_use the b &eglon
+ _.r.eglterning DEfusEEregions. 110, 163 RAG 18 cBPbe | On Oiavé %@E
.. r entsermed ydutrokiiting S0itable @nlififieis fust bk N Eeﬁtﬁ is subéuﬂm I

-7 . as \eedfterfarationaf thy inetef slitids aisetrytias 131, 255 (Eihﬁcaéb)betuﬁe@ﬂe mgtai-sﬁrciﬁg'ﬂe:ﬁ’r\ﬁﬁ’d’ ﬁge
.7 'vol 1133 43% Thepthelpbdsphosliicate dissclayer 20l €| € Card@beagion ¥ andiRfice sulldiéhtially novoltage.
- 7" si ‘miPRosited ovesfwhere and apptttips fomedtherdin t he - sdifigrere Berebétwéene Nt di f fused regl on
- at iP¥lhegraphie pattening dlexk thecbagint metdlizect r 0de C e Ereuis20p0 hasbdéh actuallyi testdaadh iheved -
A atﬁ°'t 'ﬁ’@’%@ﬂs‘dﬁ 1P6r2§¢1€f§’é’6 Bepiues; . pAWSSS000 dnfl 40h0Showadn FIBS. and @)dnde . . - 7

““B'ﬁ" 'éa 951'3%145 15 f=25 nd 8% o, it kespeantfoundiooperate ptobarly. t he vol tage- off -

“"*‘the gqh“' Resh foicomy | ci de s Althoughthe iNention heaheer) desirbediidbe - .-
"'"sou o egt &, gf“?tgﬁal to @*@&W’g’ggﬁg{rﬂs&&%@gﬁmtﬁs wel l
5! at t wi eRgfting egi on .
3 113 2° lmgggﬁtagna aII °£f"rg “°" Fqﬁe’taﬁ'aleri %t 3000
 of  FI' Ghe Bansltébs (het s tro thtdalife er- N ut
Cfur Ehﬁloecétégzh(éﬂﬁ(&g&o?thg& e age tﬁ, ,,,.,,, °H’e°9" on 113
=~ tredidkirSig be lebtbd LI5S davamEeBidy fablitht- 113, gm O, left ..
.t 0 bd ghiianddusty Weh tha YubHiaARDS 1o cirbliG T OrdiR QVth ‘l(g; oo
i NP0} dsem theksrbspbaiionealizktionb.SCAUSE od1CT dthor SickidD §Jn%9 r.c?dH&&%{; flow - -

I n or dutirgoperativaitheoltapb Vi heasured bykhesi | Ci dgn, glngﬁ;nrtq ﬁn Iatm ert her case
bet ole'@a 2d fyetisfient ed. -1sabbvec iwifie d bbiag tieode 133 #rdlvidkiBBy lenbfHW by d) dlmensionafeach
..the &i midde soupbeedrain lologterd@ 382  arvdthe ftal SEdE BoubdbraM'6bniRS dfeBtrodes i
sub %FrF FrRRE YWatmimevs geandapipsitical ever yMCIBE aad tB3aRadl 4s BEt df BlelFRE omb@rel n""'-f“*"f-f"-‘-"--":'f
di f eat Byprreagummentseof Viefera givis purtent! hatgr st hi225, sy rticelyabaugaxs e 343, dr BB niicdnieteds: - - - -
- rret rfrr%aa'"eswﬂearvepwmcamaercrqw.been di the sliduly 4000 5nd elbduti1 ke or mxmﬂloayer s
130 ; fo clures 2809 havingidiffer-he al umetery in jhewsirait SWOOTha nareAidGrosGYpN | N |
FI GBo 2 9o psge "é?ﬁﬂ"‘?%iﬂ??‘ﬂ%@a?w@zat i on igaliyje the =pge F Aboull BF OB smpeef@hd 40
it ‘has been found to operate properlgy. are deposited and |ithographically "7
.. patterned, to com Al though the invention has been described |In de- pl te'.
....the circuit2000, except for attachnent ofthe ox- tail wth reference to: :
“terns of specific enbodinents, ternal electrical paraphernalia’-=" i:er ~1“I'~re o
- current various nodifications can be nade w t hout departing source 20 t he -
appl i ed gate voltage V., and the vol - fromthe scope of the Inventron Fdr

Y -



11 . EP 0 352 9401 12 the resulting
vol t ages V. "and V, are in the range of 226) overlying first and second ... ..
channel regions atout 10-2to 1OEﬂo§§ﬂ§4°ghn orderto neggure such small
(224,114), respectively, of the majorsurface, the voltages in the pr esence~ "+’

of iRV G \Pi 28 v, 53 4 L st chan ovee fnmtaim uated in { he space
be-gpelhd-3to 4 RORR. 16t Sritflned stﬁﬂ‘gnéﬂr der of 114 s e en:a::rs P ae .
71 olagaiIF g GRSy S ASDR, argas, an AT B sit % Ry
ha\tiagthGsevoIRGEESTEIE ordePof 1@ﬂdo|¢cb%s§ econd Chﬁﬂ&’? he "fi&gérﬁr&e&h& T
abauia.cl Ofrehta is @edl@ﬂtdﬂﬁﬁévin@ﬂfr&lubﬁbya \60| t ag8ndMReé Second chaﬁiﬂﬁﬁﬁlo
S e @Oat@uEt0d Hi i dodjusdiacwith-a VidgaghedeVi CE€ CONMBYabs bét@edh the Skcohdanll Jni@&ﬁaesd. a'
anmiring device eoppriging iocksn ditfererttial amplfs Ur € t he sjagamds:
cnmmmmm Al t hough the gate el ectr odeGHARNETERIZED BY: ng t he
pl yAthgugh thegat trodeg28@ oyelylpgthe t he first tapplyiniamoiedessolibd (E)td thaZidst ar e
sh(SW\"WaFPelsl 1@!33" -39'9 shppn Infi@S. 2eB0neP ¢ ont #nglsecsind cantrolckiestroded) dheedby camingi Ng
%beﬂgldﬁ 8ty °E§9ﬁ ﬁ@é’t%‘ﬂ t 0 eachfirstandsecenddpversion layers; tespactivelyde ond
| n °e?"§ ﬁs? "es F‘%}' 0 to a viom st majpustacerol themgfasia thedirs
8 "I‘i‘??srraj or sufdsecondshapnebregipnscresneptiveliie f i r st
oI tage

eRals Yok &%C ga"""e“ts& @BSHEf'&‘nannel
;S%i’ﬁf’ﬁa':%%ﬁﬁ?m 5:5&?%"“ Che 51k it oy
su Ic&ﬂi?elgﬁfiﬂfseaf@lfn@étéh orfﬁo;beénuﬁw gatS€CONd C&H&'L e r? % gf greny “Tausi ng
CORv@cheef | seleétivaig @BpositidNBy low Wirdseltb e sel f-alig rlfef&clmé meas% tﬂg‘%ﬁg [r ent
it hclenggal vdper depésition,chir fcbritgealedt@@s®n | hozat i Ofajop& Hesd thédebinki b éigé-

uS eebpersnickal, argoid that hefva b&an selbdtisly de- St | NV eI tiddes(152)Y83) in(réspdnse t&tﬂ@lﬂ&h& cHEC-
C oResited byslectedplatingzer corftact elentysdssiof pix DI y bd eantnant hat ond diffused region -

( 1¥mim, copperenitielk ar e baithaveebepn deiposi t ed by | owlepirgtBaisf®m a measurement of the :
defieiytdepryitashy cleetrolags pletipgThewsfer 108 ge de- Ospeciishemiactalesistanpe r(rdafthe icoritaxnh, Or
-coﬁ?“éf’c‘?e nolscerysipl o5 pehycrystatiine sjlispry 9 d 2icr osselechiedesecond and third cont act

% pr H-Yjsemigpndugtor, FEH“&"‘E“HM have been sel ectively de- trodes (132,

l isfogs sf‘ﬂb? Brand yr - 83|"Ehéﬂ'°$5'9d @’ICB@TT'BHNSH thetirst, eacondont act -
eI g s@aﬁi Vo gr:t:taror 1 \ Hum copp”é’FI third) diffysed regign %e?tasrwﬂaﬁhe fiye been -
i\ %}%‘P bm 3 measi7f SFAOR] chapne| regions Rave gn fishaped t ed by -

dtob f er

and the gate.

ﬂ

u' specﬁf"%"'@?ﬁact re5| stance (r) of the ™

Conass 'ﬁ e e e ) ol gor ' L
- ot herridaiyp f Shodfd HeluAdsdtsddha th%léﬁ.benas 'VESFETS an e t 0 “of claimi i n..
whidurce 20 Beddi notiiave Mt Rfbeddtich Bt &fat  rB3NSisStHE ﬁweth&i"& clafd @ln%ﬁﬁﬁﬁ AHE sd@NPT 228

anghyt donvediedti finite! Sidddnegiseuice dfe@enbier Wit h dndi@ird dohSit elebthideh 4 SsSentiSly fiaki
S ufdndb usednautids atatterg oiduitible RIgctroaioa | andgiligigsond channel regions’ have an L -

s htserdtectiahtipicalty, abaut & vollsewitfedravitiot de | ayer coul d al so be any 30

c o ferigefepistpnss to conirel tielcerredt.el ectric material. The current source 20 al-

ternatively can be attached to net afl i Patshtensprdighe 145 3. The net hod of

clﬁ"g%flh or claim2 In which the while netallization layer 135 is grounded.

duct or is essentially silicon. MK Yarfehjenzum Peifpnigingr Halbleitersabeibe efod t hat

f Gur e ource 20 nee not have i nfi iPti@eqrispendiehaliungynit Bautginschalyn- 4. The

h d:ué?ﬂaéf cl:ﬂﬁgn atq st seé’&'h “daﬁ ercRy iy eatyng. W?qehi"? é’“‘f'

gc

ip cnrcunts %lfla est cir- 4ﬁ d th sF
Iegggntlg'},}sgsg@@ : HSRGrods cﬁ astaI T %C%gﬁeg tzgﬁ%‘f' 4 8"rm-

-sili Q"3del32t13‘$ﬁcdﬂQEtﬁ\BttﬂearEt:Jorts¥ cgﬁjul y abOUtbe 9496 e cﬁ;ﬁl‘:éll:tak ere rﬁmﬂl W series :
resi Headi& dtdirdtORchid ahd hirf Wkl . 40 Paten bstandte dif-

1. VQpdoadsRi afedSinbre6k €N €l ner Halbsslters ﬁh ee t6 (116113, e, Ule's

Schal t ungrsisécokid 4hd Mird ffalialylspiicedl. A Tt hod sbstrh G&Injt Pidoruers ﬁQ%Hﬁ or

I Nt egpart diffused regions)@1D, 13(H16) ibated I T i T SChalyhaed dendrtél zwakté: bl Idbitenfohtatd!

waf e sutistiate tegiom(] 0)lof the wafdrant dofta@dNd a t eStajeRidden koﬂém,e&g,g@g,; Woshi Sleairen. ZVWei te
und €d byt thefirstosecaridt sidethidicantactaléctro- t he t eSidiefér Gdbiete diid¥ eiEigen Leitfahigkeitstyp

den (es3respetBaly, dll3Be ditfused digondtmuwpt fsb | Che adiakisdn, d6 tiom 63 SUBMatg@iislestehigh-d

cont ingta sirnglecondyctivity type 8bibheis loppositen  er st egengasesitiseand und dritten (131, 132,
133) thati theeubstrgtersionraador surf ace of beaksteand eweitle Siauemlektreian (226,

kont akt i BFEAnd spepad gantrakelestrodep (226, second 228)rvik bk deol erstah traw. kweiten Kanalge-

erste, zwelte und dritte beabstande,te di f- spaced-apart areas thereof;

50 fundierte Gebiete (110, 113, 116), die sich in ei- first, second, .
and third nutually spaced- nem Substrat gebi et (100) der Schei be
befinden apart diffused regions (110, 113, 116) located in und von den
ersten, zweiten bzw. dritten Kontakt- a substrate region (100) of the wafer
and contact- el ektroden kontaktiert warden, wobei allo diffun- ed by the

519 Hapm



t he resultl ng voltages V. and V. are in the range of 228) overly| ng :

first and second channel regions' . . . about 10-2 to 10-7 vol t. ~fbnw=
...orderto measure suah smal | (224EPhM394ormspect|vel Y, ag the rraj orsurface
““the >..- vol t ages in the presence of unav0| dabl e noi se, espe- Tirsf

7 channgd redtidh Odkages W BHER ddlin tiRGardB3E DO ' 93 oVerl@At: o QLJ&QP&a&LI bdighs OF T
- 0f -1 Qbout ft-to fF7 voie Frforder fb MB&relslih sl St and ) '&réi @% (iﬁ §|ﬁf§§a th@n '
"-*‘_A_& Voltgédiithe brebencd ¥ BRbvbiNdbleGalsd, ¥spaaVi NG a irsemmyegion itustdd
T ehan ity thei iveltagss of the brISr df 10-¢ Yokt oAibssabout  10Qwdds tHefirst Bk dab0nb bﬁH&edeE aﬁas T
 vol t ag@.CYeR®nt | is used ARy HadkguRRuenbe S€COoNd addthe lsBiohd] clfeRmel Rgion Witualdd' Irdmul ce .. .
~ conprof stiont) 08 H nGksnjinctiadiviith @ valtabé basanpi | fi - spaep dbtvedty B8 Socofd ahdthii® afadéE the ™
"'si gnaiing device comprising a lock-in differential amplifi- apDH4MA&CTERI ZED BY: Al t hough the .-t
-.gat e eelogmepsupdbesi®g@b, overlying the apPPARACTERIEDBIYt age source (E.) ./ 0
to the Mihpugh the\ggtesleaimosdes 226 avarlynedhe 24, ar e showsplying amplEas sadrce &) to U1 firstnd . .-
seconw ehannelsdi4 gd224. appbewn ip fBSehy: caisi ng apthiecend santigkglestiodes, rtbﬂﬂhlyya"ﬂﬂg I
~ connd@®{ e heinadindly eanpgefed Arcted g pach othergd s+ ang $ipstasy| gecopeljmersiop [ayry yaspestively, to -~
S res pé?ﬁ‘f" poure ﬂ'frﬁs apsleptindesolidbee Eg, t frEmatt “éF’é’@? pidhevefe pthedirgde” -
- form QQ&A’T?@“’Waf er in PPf’es‘"F 'Eangeé “ascl?F cvgbnect ed.to ...

d| ff(?}[mgi’ﬁ;ﬁ ,f% %ﬁ’@f{jﬁgﬁ, d sgcond Ctnesecon ele rddet (Sl

- |t c S
oy %EHtlor?EHr\{aﬁlEd Sl ot rs%LhtM;]St cad o Meff E""hmfagﬂ'ﬂm T Eﬁfj%ﬁg

cBid e
" SOUT @Bntab ElbdirodesoP tuniten! df ProfyBdeRtlh tiaPNt act el iy ng contact-—. "

‘el ecthivadsen sabdiRély atobidl |y 164 pleastkd gned net al - deﬁ&tip?é??ﬂ’ stﬁ thé %Ita&é\’i@ugh
-t he fohentidal elipbr depaslion, df bonthict dldctrddel 0 PNt AC liel6Pel Sdrdsohe Sectridiahdthiitontadeélec SUCH .
S - coppert didkBl) or gbltl ehaf hav&beeh Baletivelyas- | ayer ( Zadbp (138,183)liNRs oA to e MbRGcur- . -
.- 'el” éc ippaitektlay eteftroplatingsdr eonteptelecmédgbafeiaum t hat rentand ond di ffused region’ (113);

- .-hav e tivew iqopped aickel, vedold thiad hawei bieertseleg- | ow pr essur deriving therefrom a measutbeimf theig - anc
neasﬁvqlmpqsmbve'ls@@yesmiﬂg dhrowefer 400 vapor depsoific icprdast resistanesnir-hof thelceuteat odes.

af - send %?'QW%PWUH@"@@@WNMGH hi r dlegttoftesact el ec- - copper, -nickel,
0 r gGF“G’cf H"am’éfsﬂ'@@?‘i‘d%’é’WP de- trodes (132, 133) In resgonse o
the - ' t"a“s M§§F%"F ro Ia3| ﬁ m?SW@Eﬁ'ﬂ"ﬁét“"@chﬁ‘Plﬂf? gacopst

nt ele ther with the first_- -

-"f.;..""“'“ﬁa' "g; SP é§ u,g pog the % g%gg e an otpe

" Stdrial ont Act r8°5| e (r| g of the contac
colu_l | e o il %maatm mst 2111 o xR bk ol o L b hhigaGe
e lyhid Mhﬁt}én%eﬂ B ro§rﬁﬁ?lco ductor, %Hof ClPal o

' pes
ransi Stifliys it Shbla b8%n oETt%tt?thurregt The mst i.ch the-
TS lsource@0 @86k nobhial@infiite InipdBdncSbuRthet  BHE Hatfe Mt MR aluamdh todfat, second AN

Uhi T dnyléchieaRACrinits ipalencé Sfde v burtdht N~ t he T iidtird comactaiétrbtiea hrd Bssbiftialfy iibtal
Sui 1zl be.usesl] sukh @a battergloretitable eladtiomb- and simsidend channel regi ons have an

ajy¢he potential;'typicellymbout d volianwithtdn eittpat € oxi de Iayer coul d al so be any- - 30
\f ingeriea tesistance sagontadd the cuitest. ect ri ¢ material . The current source 20 aI - te
S {brnatively can be attached to nee al Patetenepriidhayer 145 3. The nethod
.claim1 or claim2 In which the ; -while netallization layer 135 is =~

O

=g

gr ouifipbms sem conductor |s els¥fahmny r‘g“@ﬁ"?ﬁ’@'@ﬂﬁ”ﬂ"b'ﬂmfschelb"i- o
L Finally, It shoul d be understood t hat the B?!l"\‘e@f'ﬂ §§Eﬂa@é‘9263ﬁ'€?éﬂ%lt“"have e
“infi i met " *‘b‘ﬁe or '@%‘*‘“‘ %9?9' Er*ﬁﬁcmltan rob idierP S
T first, SBL M A

_ tcfe I"f‘rpeda taktelektro— € L
. -andt hi 1 @gh%}s@g SﬁJﬂ?%%.% 6ssenL aI I yrretg gg%i 8"15;11 ?l‘pgf ?t‘ﬁét t'ery
'O: SU' t(?éql $32¢ * f the md j 'g bea tainde PEG%QI; Eﬁ! '1'9 about
t She Whb hatcﬁst."‘é Enoathﬁc? 'Huﬁﬁnyr esi St ance é'}snS % bS#Ue{aﬁJLEe dit

- .-7- spédBd-apart areas thefed;  Pat €Nt ansprig) ribGebiete (110, 113 1 g), die sichinel -
1 Ver fahr e, ZBbnd:Tahl Bitd ufdBlly spisdelt! €i ter aCh&A ﬂ?;:ia od) mﬁ%ﬂen |
Schal .t wpgrt diifliseBrigBhs 105 63 1B)Ustated in A Met NOGhdbn deR ﬁlgwateﬁezw R
“I'nt'egr alsakbtrate region (100) ofthélvetdr Btf coltadt schal t Uﬂactromtk&hal&{érﬂﬂé?deg Wobei@fid difetinl DRI
“welfer; .edibgthathistisecor, gndehind cotitdcbeletitel a t est memee&&eeﬁMztgumgau%EkeﬁstyﬁV\el te '
. und dr |de¢, eespeptitelykdllef thédiffased tagiohs hat-he 54 est  aufweldendelddit d8gSubstratgebietes entge- :
L den (13 e iR coni@tjvity tipe whichels bbpogitef | ache dgengesbiztistfyndsecond, and third B

cont-actthabpfdier subsirate regionSdei be an  ersten, zwedrsteand zweite Stduerélélkenden (228, 132 —_—
3) cont adifst Ay seprad gefftrok clestipden (226.0f 2365 dle Uberdert esterBawaiwekeorikanalge-

contaktleren; the wafer at first, segond, and thiTd nutuatty

erst.e,. zweite und dritte beabst andete di f - space reof -
SO fundierte CGebiete (110, 113, 116), die !ﬂmmﬂﬁ!@iﬂu , second
-~and“third nmutual |y spaced- nem Subst r at gebi e i be . -

~ befinden apart diffused regions (110, 113, 11 6) located In und von- den
ersten, zwekten bzw. drittn Kontald- a substrate region (100) of the wafer




_sb| eten (224 114) der Hauptflache I|iegen, wobel des prem ere. et
Seconds el ectrodes de sich das erste Kanal gebi et i m Raum zwi schen. . . .
ommande (226, 226) 13 ecouvrant deEPpssaAdBe at Y .| % den ersten un
wei th beabst andeten Biere- seconds zones de canal (224, 114),. respecti'ves
I~ . . .bieten (224, Rlapder RfptraGRIegHAOWebbICh das zwel t gusKadhidrd 8DsRbndb 'ﬂem de de la
surf ac&lcpl’dbﬂﬁrlsﬁ&(aﬁalgdbﬁt P RélinEivlschehONEe  RaUMrominiinSe Db 12282 8codwit ded Premidfb of
d‘t;_l,.’t t'brden efsten und zweited chegimtadetedt Bandi- Si t ue degténde z&ﬁﬁﬂﬂﬁanﬁlﬂtﬂﬁﬁhﬁﬁesﬂ’cfhe-:;
._,be,abst aherdtetimeBad sichalaezweliei{snalgiblet imauf Wei St ment, de la surfaéeqrindalecia premdrezone,
endr. 0i tRaums puis@en dsn [zweitee c il SirittaBEKENNZE| @Hfahal SBAYBIGISR dans 'espace entre les pre- -
'zone" debeekstandetentBereichen befiBiet, aufweist] ' sspace emier sy dowmiPmeendroits espacés, etlaseconde: -
-Spannungs ql@KF@!NﬁFEc HINEIPURCH: | zone de cangi dfanbsituse dang Il'wmntre'l
‘endr oi ts s elney Spannungaqyele @) Afei t en St lgeideudipra etitrgigiéme endpits gspaces;

CARA R’e'te“%‘{e"%EWP'k'éH dEres Bi | dens VOARASTERISREBAR:. zwei- .10 .
app| | e ( Eg) 'apﬁ"ﬁ'ﬁw'l' ﬁ\?’l@rsﬂ"ﬁ?ﬂ%‘emlﬁabn A
=;:der ef::)t:rs de%ns:rs n’l;z?: eralkgglp s Fré?’re . Se% rt;antams re is
... Schei bgg Jhiensret ZW. PR Kanal ge 7n§° uches mm‘:é'rf""ges ect’i?,fmsl °T a'.

f or mat’lon ﬁlew leétﬁ &ell &D) Jn%% er-, niveau de la surfa e la o
“. ‘conde %W&e&eﬁv é’f;gﬂme%ﬁ@mt' VNt . gl gi %3 ﬁy
..-(:20). . arBeki@n ies. Strorﬁ‘ﬂdéfbiLhu desteid! f ace pr o7 Aquetid st e

.odor  digeFruauirtel @ebled (10)K i6 lefate! Ivafblonstnd dami t - 15; appndaiieﬁd brﬂ%oﬁé@d@duﬁrﬁnt%) .

- 'Secondschichni@24) dad a8 Dwdite diffadierts @abieti Nes. St r 9Id pruhitR Souta! laCdbukl@ife Sibdiiole do
o .respect(ﬁe)am)nt di ffundi erto Gobiet (110), codtatt, fofcait @indiMe/Riesdge B%n courant & - DR
1" appl i cat.iEdenmgh wnd Messen der alleReattionanto ( 20) travedsila fremiéid 24ne dﬂnﬂdsédasomwiet [
d1’ f f undedencStRmbute entwickeltbra Spanaungaane ou A | misshowaudhe niinversion (224)de leddauxigme - - -
2-2:3)-- ~den zweiten und dritten Kontaktelektroden (132, zone diffusée (9¥Pnt act, f or. gam asi. m e
e’ pass"é@e""ﬂ un courant A Frkennen und Mes s erfa étection o lamneaire el tensigngié--
LAVEE S | Vap dieses piney) Mpgstiagsges 110) , | ¥ploppés.aux bares des deaxigma i frojpigme
SNt wi cﬁj:gg & Kantaldnidpratandes () der Kao-i, @6 ¢ o cHiestrades dp 8?@%326 338) pn gpongg;au
deuxi | Iton und dritten Kontaitel W@B%ﬁ?tx ? one di ffus6e

( 113} Verfah n azJSh ru QWob i die erste p;mrde ce'a s mesup'ed
:__-t_'ec.t |zggheé1 dgtmsﬁﬁme Z Ton d6-. R) %ji%ﬁcev eifiqua g contack (1) AR, < < |y
deS" 7 " men mitdeh SIRIRR GndHrbit g JXi bre trolns i spezifischen:
Kont actewrem@faaﬁ.aam&.ﬁ Al ﬁr On- ') eﬁ&:ﬁ&d@éﬂh@%&%h@ﬁ@m ubif) !
.._.reponseau.:: taitloldtroden. les premiére, deuxiéme et troisidme zombd % prage - du
. COUT NVerfafenachdépratht b@PARpRATZ wé- de cel ag s VBB e BraHRR efsecofdb onbd &kaacht
ANSPr U dli dér Hanisied im ebesentictizh Sifizium Ist. de | a fdbsrit ﬁﬁef:beﬁfguéﬁuﬁ%hﬁdrﬂél@e de “con
r.) des zweiten und dritten diffundberten Geblete zusam 6l ect r odes: d-e-
‘cont & Verfahen naptt Ankprucie 8.skabal dimerstamei t en sKaméthae bélar I8 revenditation 1108 Iia fevehdl: i ¢
.. AUf bau zeelfenusing dritten Kontaktelektroden ifh wavBt hode saakiaT2, tisms laquelisd seniéondurtedr estkens
—-}-aquol-isentlichen Mataligflizideind. deuxi | me et trol sil sestielemmbdudiibion- : 3 Verfahren. . ...
.;‘nach Anspruch 1 odor Anspruch 2, wo- sees avec les prem bre et seconds
_ ﬁ de ca- bel der Hal bl efter |m wéserf | Wiéthas seipn Ia geveridigation 3, danglaguelignt une-
" conf 'y# r“ﬁ'f’?‘é?f‘ en forme de L' 35 4. Verf ahr/@8hPREER. Jeidpe etiiroisiem,slgetrodes. o |

.. ersten V;%I, Ruleyendi cat i fpoptadigont essprsiplopgp du sliciure e | ¢ en ,
B ”@ el g%&%fkfdgefgéﬁf;?%. o genchen bt S
'sent | eI p"mib L trorsémeéleo- 40 4. Méthode selon |a revendl cati o

3, dansrohed @H ehrtt (153?\49@ bitatiunt Ia . .les
Cprenti g@facglmbm@p gfggﬂeggﬁmﬁl- ectrodes.: de contact sont B
essent dalxsmatitioisde Sickdits mbtuSlioRBntes.. Mot hode de test d'une pl aquette de S
Ci r cui padsBtiegees; t al | i que. w . A semni conducteur::

- conpor t ant debgmentibre,GeintidneDat GOiSidAs zdiN CI rcuit de test, le circuit de test
- ayant négdiffleéesmubielidnieniespatidasXiibmes, et troi si bne 6l ec- trodes de contact =~ . -
(131, 182situédBipnuse kereda sibstra (19Q)ibace princi pal . de | a plaquette A des . TS
. prem efs plaquetis lsheontactéey parslehweem@mdr ol ts nut udl er nent es- pac~s de cel | e- cI
so desdw@mﬁ#@‘s'émeﬂﬂtmdwﬂPM%| b#e zo- nes diffusees nutuel lement” _
: espacGé%‘*‘F B"°‘f&33°sz$'1°8f“ff§ﬁ°ﬁw§t"dans une zone de substrat (100) de la S
_ pl aquePTULyRS de-condustiv é_gé‘éeﬁ&qus%é"Wem ere, deuwdene et trolsienme el ect rodes S
 de confdBonedgsubstgiet o i venent, toutes |ee zoan soul

type de conductivite qui est oppose & celui de |la, zone de substrat;

IR T . !IIIIIIHHIIIllllH!llHHlll




