A1
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10 This invention relates in genenal-to means and net hods-for
pr-ovi di ng cl osely spaced contacts in sem conductor devices and, nore
particularly, to neans and nethods for providing closely spaced contacts in
seni conduct or devi cesMBANShANDPMETHOM EORe (RHOVIDING ISEPARATIONI 6FS.

Background Art It i$yndgsi ) ( : e 3l 20 to
use ignt ernetallic c%%?ﬁM@RhEIb c 5?3@ @P b%qﬁt}%%& ﬁ‘% %E?_ons can
provi de vé?y | ow resi stance ohm c contacts or, alternatively, can.provide
high quality Schottky contact gackeketie dF itk af wlly formed by
reacting one 25 or nore nmetalTic éFéﬁﬁﬁf?‘ﬁfTﬁ‘T%%agggg%ﬁﬁﬁuctor of choi ce.
For exanple, in the case of silicon sem conductors, a wide variety of

metal s such as Pt, MFi®gldNof ¥he antehiane but a few of the many silicide
formng nmaterials which are knowmn. Platinumis a particularly 30 conveni ent
internetal lic formng el ement and is wi.dely used. A need that often arises

in conneckQ on with higeigeinveptioneyedasesciinc genextalidtaimearespdmnyi ng

d|eIectr|caHmhtﬁﬁagiggrsggbggagﬂﬁtg&oggg %?tfﬁitlﬂ?g ously make

contact to the devi I ons In the
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part of the owetthads sforcproeidingdeilbsedly epaced comiactdrim required in

order to mk%eﬁﬂ@éﬁ&@cté@”&é@f&&énghich énploy intermetallic contact
15 regions.
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'Background Art-

It is desirable in the semiconductor art to be able
20 to use intermetallic contact regions. These intermetallic
contact regions can provide very low resistance ohmic
contacts or, alternatively, can providé high quality
Schottky contacts. _
Intermetallics are generally formed by reacting one
25 or more metallic elements with the semiconductor of
choice. For example, in the case of silicon
semiconductors, a wide variety of metals such as Pt, Mo, W, _
1N Ni, Ti, and Ta are but a few of the many silicide forming Q
materials which are known. ‘Platinum is a particularly
30 convenient intermetallic forming element and is widely
used.
A need that often arises in connection with high
"density integrated circuit structures employing
dielectrically isolated semiconductor tubs, is to
35 simultaneously make contact to the device regions within
the tub and the tub itself. In the prior art, when
silicides or silicide forming materials were emﬁloyed as a
- part of the contact structured,'additional masking steps
were required in order to make separate, non-shorting



contacts .to the tub and the device regions contained therein. These .extra
masking steps add to the cost and 5 conplexity of the devices. In addition,
each masking step requires that provision be gage in the device |ayout for
t he necessary mask-to-nmask alignment tolerancé. This increases the area
occupied~for a given circuit function and further increases the cost. Thus,
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It is also desiraple to provide an Tnproved neans and nethod Tor form ng
internetallic c %:E?%t¥§°§%]ﬂ ciselrted eiveuits,pupir¥ingeinsermetalidc he
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' forming intermetallic contacts to semiconductor regions
wherein separate masking operations for contacting the N
and P fegions are eliminated.
It is furthermbre desirable to provide an improved
20 means and method for-cbntécting semiconductor devices
employing intermetallic contacts wherein N and P-type
contacts may be brought as close'as the minimum layout line
width without requiring any proviSion for alignment
tolerance.

25 - It is also desirable to pfovide an improved means
and method for forming intermetallic contacts to
, semiconductor devices wherein the contacts to the N and P
O _ regions are self-aligned.

30 SUMMARY OF THE INVENTION

The attainment of the foregoing and other objects
and advantages is achieved through the present invention

wherein there is provided a means and method for forming
35



the first surface at least first and second dopant bl ocking regions -having
respectively first and second 5 | at eral di nensions, wherein the first ,and’
second dopant ‘bl ocki ng regions are separated by a first region of the
substrate, and wherein a second region.of the substrate is separated from
the first ‘region of the substrate by thé& Second bl ocki ng regi on; providing
a mask on the first 0 surface which covers at |east the second regison of
t he substrate and whi ch has an openi ng exposing at least the first region

of the substr hi e_first region of
t he substrat esaéﬁt%cg'%‘*l rs% rﬁd%g%%é éo Elég é’n"hgd dopant
concent r at i orgemiz=ondudton snnsmremeahavlu@panglrat surfaceredoominy ehe

substrate; refwifgedthesuPsdcdns dppise fi'fs{:'éﬁél 88d0n8C@RPBaneIi ONs of the
substrate with a _second dopant. dirfferent -than.t first dopant, to a second

concent r at i oP¥RTERR FLTH ?|?%Ylt%ﬁE%ﬂP?%PFBﬁle§h6§FtPﬁ& gecepd
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devi ces wher I.ng, regi-on ate o Vi ce
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30 andio he siperise agien Sbvéhs 5ub§éa§tethe baeoﬁan&e@tmho dfh&niesol at ed
tub in which t device Js n he 'second_bl ocki,n n _
prevents tkma?#h%ﬁmE%%JT? Y?ﬁﬁﬁeé ga§@r°??8 IhEEPPR nﬁb& 5% gh§bur
(or drain) cofizst xegioheof utheosubstratae depdnq hhuohghgtme@I@@e&ﬁng or
"false gate” {¢ fé’é‘é’@”&ﬁé‘tﬂ’réerﬂg&éﬁ BEetﬁé”EuLE'EEate w‘h-_h a first
dopant to a first predetermined dopant concentration,
15 without substantially doping the second region of the
substrate. remov1ng the mask and doping the first and
"second regions of the substrate w1th a second dopant
different than the first dopant, to ‘a second concentration
less than the first concentration, dep051t1ng an
20 1ntermeta111c forming layer 51mu1taneously on the first
and second regions of the substrate. and heating the
intermetallic forming layer for a time sufficient to
produce an- 1ntermeta111c compound by reaction with the
substrate. ' . | _ \h)
25 Although generally useful, the means and method of
the present invention are particularly well suited to the
formation of MOS devices where the first blocking region
is the gate of the MOS device, the first region of the
substrate is the source and/or drain of the MOs dev1ce,'
30 and the second region of the substrate is the contact to
the 1solated tub in which the MOS device is being built.
The second blocking region prevents the intermetallic
forming layer from shorting together the source (or drain)
contact and the tub contact. The second blocking region
35 or "false gate" is conveniently formed at the same time



and i.n the sane

manner as the gate of the MOS device. A lateral dielectric

isolation wall can be provided surrounding the active device region to cut

off Fateral cont
bl ocki ng region
I solatign walls.

inuity with other sem conductor areas. The second 5
or "false gate" runs |aterally across the tub between the
A particular feature of the present invention is that the

source,and drain contacts are self- al i gned o % fe gate and to each other,
and to Yhe tub contact. A further 10 feature of the present invention is
that no internedi ate nask alignnment steps are required to | ocate the tub
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intermetallic forming layer may be deposited
simultaneously dh'the source, drain, gate, and tub contact
regions without shorting them together. Sidewall oxides
are desirably used on the first and second blocking
regions in order to increase the lateral separation of the
intermetallic regions.

An additional feature of the present invention is
that the source (or drain) and tub contacts may be brought
extremely close together without shorting since the
minimum separation is determined by the minimum 1ine width
layout rule being used. Fbr example,_the false gate can
have the same 1ateral d1mens;ons as . the minimum active
gate length. ' _

" The detalls of the present invention are more
completely descrlbed in the figures and description which
'follow._

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1-10 show simplifieé'schematic cross-sectional
elevation views of a portion of a semiconductor device



fabricated according to the nmeans and nethod of the present invention. FIG
11 shows a sinplified schematic cross-sectional plan view of the portion of-
t he seniconductor device shown 5 in FIG 10, at a particular |ocation.
DETAI LED DESCRI PTI ON OF THE DRAW NGS 10 For purposes of explanati on,
the device structures and nmethods presemt & -herein are described for the
case of silicon-based sem conductor devices and silicide internetal kg

| ayers. However, those of skill in the art wll understand t hat these

nmeans and net hqds, apply to 15 ot her sen conduct rates. and othef
internetalH(éghﬁ*ﬁgg%anﬂﬁﬁ?%ﬂ%ngaﬁﬂ thatmeaRs 33 F@ &e?@n B8 herein are
shown nerel y msesenti fhventieker st andi ng and not |ntended to be limting.
O her sem conduct terials and - int et al.|
e T o B Pled "] SIASLIFLRR LERRIRLIE) BRchE MRSty
shown hatc hecplm | yieysefil thacperhionndficthe segu.oneducsosh dmrllqeg lshoym
sti ppl ed, 5|ntfﬁr§§éulif regi on aftfoﬁf?f“laéétihﬁ stlppled and single

4

crystal regions mask yers nd netal regions are 25 - shown cl ear.
Arrows are used to indicate the i mpl ant ation of various dopant speci es,
however, those of skill in the-art will understand that other doping

met hods coul d equal |y we]. app E 1-10 shg | I nplified
schematic cross- 30 se r?%ﬁ%FBfB#ﬁFREPt§QF|8ﬁ @F%w@géﬂ&g 'ortion of a
sem conduct or devi ce formed according to the nethod of the present

| nvent ofy The devige SLEWSLULCoE! LUSTLALEYchs BAGH LUt poidsthds

function as a MOS avin rarn gate e
in a 35 di eardirethods psesen‘eadsberegndeceodesqmbedet‘oeh the casp of |

separate Cont@filéénthseéegemf@&n&ﬁé@ogfdBO@%E%t%ﬂ@ %&llClde
1ntermeta111c 1ayers. However, those of sklll in the art
will understand that these means and methods apply to

15 other semiconductor substrates and other 1ntermeta111c
formlng materlals, and that the examples presented herein
are shown merely as an aid to understandlng and not

 intended to be llmitlng.' Other semlconductor materlals
and intermetallics may also be used.

20 In FIGS. 1-11, unless otherw1se noted, dlelectrlc
layers or regions are shown hatched, polycrystalllne
semlconductor regions are shown llghtly stippled,
1ntermetallic reglons are shown heavily stlppled and .
single crystal reglons, mask layers, and metal reglons are \~J

25 shown clear. Arrows are, used to 1nd1cate the 1mp1antatlon

" of various dopant spec1es, however, those of sk111 in the
art will understand that other doplng methods could
equally well be applled

FIGS. 1-10 show, in 51mp11f1ed schematlc cross-

30 sectional form, elevation views of a portion of a
semiconductor device formed according to the method of the
present 1nventlon. The dev1ce structure illustrated is
partlcularly suited to function as a MOS device hav1ng
source, drain, and gate electrodes formed in a

35 dielectrlcally 1solated semlconductor tub to whlch a



partlcular conbi nati ons of sem conductor conductivity types 5 are

I*lI:l ustrated. However, those of skill in the art will understand that

di fferent conductivity types could al so be usgd. FIG 1 shows sem conductor
device portion 10 conprising P-type substrate®1T with surface Iayer or 10
portion-12 in which have been forned dielectric isolation wal | s 14." Layer

aur Face Teogi on eRiREhe PERGACE Vig GHRVLS0N,  HGE, 8hafloF bonershetipg,
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12b of region 12 outside of i sol ation wa X épe and
may contain devitRAexFtand that Aifferent conduativiity T—HPEﬁdéQuﬂ-d Bdso be
formed in portiamsdd@a. Surface |ayer or portlon 12 is covered by dielectric

20 | 13 d conduct ayer 15. Condpc 15,is conveniently

forngéegf po?;crystarllﬂé;é t it HROKE 8o dngﬁgr d§V1°ﬁoP9€F§QPaFP|ne

iiBI i cogonbgt otn[cnmpntsﬂ.mqlon-etypéesuhébgrm Bisvla.'li.‘lblg HﬁﬁﬂacIDI thoekr og Ig%/ﬁrer
is Vv

di el ectric % erIi ‘y’fé%nxg% {%s‘gbi%?gk‘ﬁ gb?ﬁﬂt ?T‘?B? Eei ﬁgﬁg'f:biﬁ#ﬁpﬁq‘he

under | yi ng seni otakhstbt. mbayéern| or portien| laaenaprbeoatsepat&teiﬂypfdrmed

region 122, | ot gl pkeols ftstt An"dBk | Sykéacd Ul aeldngBlien

formed by neans nown in t € art. onveni en
0.1-1.0 nicrons i clFIF tHheRixPeses n?%r’éh%Sbénﬁgnti«pnealayegyer rsgﬁgn 12

conveni ently abaidy bdlcdndideréde pALE Kopi éﬁbéefa{:eol?f ﬁLtEyBEScQﬁ'tQ‘Ql
S A AR KT TN WA N 1 S
is an exanple cﬁléxsnﬂdrticnsmﬂ:blc& fegiomsk2 outdide of isolation walls
14 may be doped N or P-type and may contain devices similar
to or different than those intended to be formed in portion
l2a. Surface layer or portion 12 is covered byldielectric
20 layer 13 and ccnductcr layer 15. Conductor layer 15 is
ccnveniently formed of polycrystalline semiconductor
material, e.qg., polycrystalline silicon, but other
conductive materials may also be used. Dielectric layer 13
is conveniently fcrmed'cf'siliccn-cxide or silicon nitride,
25 but other dielectric materials may be used provided that
they are compatible with the underlying semiconductor
. material. Surface layer or pcrtion 12, doped region 12a,
w © lateral dielectric’ isclaticn walls 14, and layers 13 and 15
-~ are formed by means well known 1n the art. Layer 15 is
30 'conveniently about: 0. 1-1 0 microns thick with about 0.4
microns being typical. Layer 13 is conveniently about
0.01-1.0 microns thick with about 0.015 microns being
typical where it is desired to use part of layer 13 as the
gate of an MOS device. '
35 Mask regions 30 are provided on layer 15.
Photoresist is an example of a suitable material for mask



region.30 but other material may also be used. Means for forning masking

| ayers haV|ng particul ar open and protected regions are well known in the

art. Layers 15 and 13 are etched through the openings in mask 30 so as to
5 remove those portions of layers 13 and 15 not protected by mask 30.

This | eaves behind this structure illust¥ated in FIG 2 wherein portions
13a-b and 15a-b remain on the surface of sem conductor substrate 11- x&
Mask 30 i's then conveniently removed. 10 For the exanple glven

conductor portion 15b and dielectric porti-on 13b can serve as the gate
conduct or andt@@iendse| butrpEher matRbiadl, #AY #L&C. PechRAt oMGRNT i %RF 15a

and di el eCtrlﬁo:?ﬁihd;OﬁaéﬁilngV\d\la?Ergaha’ﬁ}ihQ baets.@mdxaweai aHdqrensi ons as

te 15b ' d t f
dontacts to {REOLSRtEfqTRRiotBRES ALK POWN 4D B SRE ndrdIeTE Tor a
smal | MOS devané 38i &zl etEhedushronghl Shec opemings regmask A s:o & to
t | b I t .
VR G Vo ar ohbnBy8 EhEEQN oL bALCLR! 1SLER 13N A R O lbicd, And

i sol ati on malmésk43°The§b1§|&Sﬁgﬁénbehiédnﬁééﬁré&ﬂ“?ﬁﬁﬁ?i%ii%ﬁﬁﬁ%ﬁed in

direction in FI&5: 22wﬁére§ﬁu eet%asn ma%oas.dlisa-b‘i?reaﬂaiﬂ Wh Y act
region 16 are rated in FlLGS. . ..The s 25,

vi ded.as: |I St
i | lustrated |ﬁBF$§Se ef aﬁﬁmﬁcﬂﬁ ug °5eFPBFﬁ§EHQ1¥%1ﬂ%Er 3?5@? Qg then;,
the order showonbgnEefitlg Femboedad by FIG 4 or |n t he order shown in FI G

4, foIIoTQd by theFEEeQﬁe ?gﬁﬁg 5? en, Lg% éﬁ% r1§g1 éﬁt vull

under st a how t he™ order - eps na erc ange For
pur poses of fdéieheetusipl nnm:ﬁ-on B.ébepﬂn ssrlve mmiml gate qqmimtqys and |

FIG 3 are peshesadelbbticl BeFbf uds ERaholl il NEdRAN U et fon ~

applied. Open 20a shoul d -.enconpass the desired: Iocatlon of
source-drain ?ég 8Re §§fle§5§1&nP€FF&@P 43@e @m%ﬁﬁeﬁaY have the same

lateral dimensions as gate 15b serve as a "false" gate to
15 prov:.de for separat:.on of the contacts to tub 12a and the
'semlconductor dev1ce reglons thereln.' For a small MOSs
dev1ce sultable for use 1n VLSI c1rcu1ts, reglons 15a-b
‘are’ typlcally about 0.5 mlcrons 1n lateral extent and
separated by, typlcally, l 5-2. 5 mlcrons, w1th about 1.0-
20 2.0 mlcrons between reglons 15a-b and lsolatlon walls 14.
These dlmensions are measured in the horlzontal direction
in FIGS 2- ll.-_ _ _ y
Source-draln regions 151, 152 and tub contact region
16 are prov1ded as lllustrated 1n FIGS. 3~ 4. The steps \v)
25 illustrated in FIGS 3 ‘and 4 may be performed in either
order, that 1s, in the order shown by FIG. 3 followed by
FIG. 4 or 1n the order shown 1n FIG. 4 followed by the
steps shown 1n FIG. 3._ Those of sklll 1n the art will
_understand how the order of these steps may be
30 lnterchanged. For purposes of further explanatlon herein,
it is assumed that the steps of FIG. 3 are performed
flrst.
In FIG. 3 mask 20 hav1ng openlng 20a 1s applled.
Opening 20a should encompass the desired location of
35 source-drain regions 151, 152 on either side of gate



-8- region 15b. Mask 20 nust cover region 161 in substrate 11-12 where'the
contact to tub 12a will subsequently be formed. lons 21 are provided in
FIG "3 to dope regions 151-152. In the exanple shown wherein tub 12a is
N-type, 5 regions 151-152 are doped P-type. Polycrystalline sem conductor
gate region 15b is doped at the sane tinme, although this is not essential
for thquurposes of this invention. Sone pST@iGh of false gate 15a may

al so be“doped but this is not essential. It will be noted that 10

regions 151, 152, 15a, 15b, and 161 are all self-aligned. Mask opening 20a

need not be prec':?écg:gox? a@ged ﬁégﬁezbt uétOQS-XePeggﬁié{uyl%*iaﬁn Eu%%‘{:%%typ

region 161. Were s
dopant inpurity. Retpdrighasa-tlze Gﬁet%Ghvbhlbnbly2&oWhﬁa gybﬁsquenﬁéwahpung
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30 keV. O her doses, and ene%gles antation is

be use ion |
used as a neans fHILPFRRi di HB%e anpie ghqun. YBEreﬁﬁetPHgﬁaﬁtléngr pe,
must be suffigi erntéqld:mv BD1aB5N0hré 0ASPE] ePQﬂypenet Panyewetaumﬂmeﬂ
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choose t he dose SFeRESEIONCEsE doef Frniblifs B alben HRLFRE Bifel Hint
Al ternatively, <nai#hqnghr@h;echm|qusessgntiab Berutbe. parnpogest odnthis
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As shown. in FIG ant ions are conveni ent uni
across substrat e 49P8S E%téghiﬁ %%rﬂ?FHeﬁ%ﬁﬁﬁlﬁégloﬁtlwlﬂﬁ B&rPPGﬁdl%Bat

whi ch hzig bezatmb privat Dorss Y1SDY €182, bysmasjssﬁp aﬁa 15@ ageeanurreeulfatanﬂgned.
regl on IS el

d
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than the dopant comkermecessarysthatoitocovergregions5l6152 Whexe substrate
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i npl ant condi tions for forn ng regioh
i npl ant doses in %mgpyh FYje cRegions 151-152 are convenlently formed by

15 implanting boron to a concentration of about 1 x 1015
ions/cm? at an energy of about 30 keV. Other doses and
energies may also bé.used. If ion implantation is used as
a means for providing doped regions 151-152, the implant
energy must be sufficiently low so as not to cause

20 penetration of ions 21 through gate region 15b. Those of
skili in the art will understand how to choose the dose
and energy to obtain the‘desired device characteristics.
'Alternatively, other dbping'techniques can also be used.

- Any portion of mask 20 which remains after doping

25 regions 151-152 is then removed. As shown in FIG. 4,
dopant ions 22 are conveniently applied uniformly across
substrate 11-12 so as to form N+ doped region 16 in
portlon 161 which had been prev1ously covered by mask 20.
At the same time that N+ region 16 is being formed, ions

30 22 are also being introduced in regions 151, 152 and 15b.
Accordingly, the dose of ions 22 must be smaller than the
dopant concentration used to form regions 151-152 so as to
not counter-dopé these regions. Where substrate 11-12 is
silicon, typical implaht conditions for forming regions

35 151-152 and 16 are, boron implant doses in the range 5 x



-9- 1014 to 1 x 1016 ions/cnR for regions 151-152 and arsenic or
phosphorous ions inplanted to a dose of a range 1 x 1014 to 5 x [err] i
ifons/cnm2 to form N+ region 16. Region 16 is typically doped to about one
half or less of 5 the concentration in P-region 151-152. The inpl ant

energy is selected to provide the desired deping depth. Those of skill in
the art will understand how to do this. For the |lateral device di nefigions
illustrated herein, regions 151, 152 and 16 conveniently have a dept A1 ess

t han or equal i abou 0 2 nrcm% CGenerally, I s desirabl e that
the junctionlf 8tﬁ°oﬂ Khég 6 dgnsrs ef§ﬁame§%9ﬁﬁnk§11k§%rﬁDQaIera

g |5 rzrenSI gni 60£rséﬁh.@n§r1?ﬁoa%>h§?ohf§a:1ﬁh|&? mpd.arfﬂefé W (Hfl ddgun diesrlgﬁs%giéi&_)
an racti e al of regiq a-

Doped substr; }§E%2t8n§ §a9§& &PBﬁé ﬁga%ﬁ h@'qﬁﬂﬁégrkéhly cover ed

with thin di Regd:bnl a6l dgetypitalEyGdoped tid albentt iond half kY ldemilaf

confor by oAb LARCRMELARI SN 6°slb ot dueidad 0 Undiabidd Ubigy el

oxi de spacers on ness
191 is chosehst éeéﬁgvedetph@r@é@-@ee&m%ld@ﬁalre&(|d@181qjeimmh-srﬁt9$@ of Layer

19|1 may bet Ofx3ny §an¢ael s&tt eb;lqlleo?agﬁsm%tnalr Ina:ltw t§'ddt OQ{hsli' Oxwle @l
silicon nitr syita I electr nateri al s.
Cayer 191 | sLARERAdnAesiEsy Aideny lonendd Ls tra et 1 R A% of
the | ayer whish knd a6 chavepientiyr have of dupti NAdss K¥ha? ccequal heo
upper supfac gat es SO r & | f
t he ani gétroglﬁgﬁgt 6h(5 ml%@ogxgg E@%ter%]ﬁgﬁ \l#%?t%' czsi#g%ﬂ%’%' '%orr zon‘?e etch
rati o then tBhuncédent dept'hhefam?@@@r Fsiod ozsc mmgsmldcmmamel ko tthe eave\d
si dewal | oxi ggrgepti a&ieagleﬁg%ﬁkég&omsqs@iﬁ ergd Nehdippaie st daces of
substrate 11-12_and gates 15a-h are _exposed urtable anlsotroplc

diffusion from reglons 151, 152, and 16 is a small

fraction of the lateral width of reglons 15a-b.

15 § Doped substrate 11 12 “and gate reglons 15a—b are then

convenlently covered w1th thin dielectric 1ayer 121 (FI1G.

5). D1electr1c layer 191 should conformaly coat the

surface since 1t is 1ntended to be used to form lateral

oxide spacers on elther 51de of gates 15a-b. The

20 thickness of layer 191 is chosen to prov1de the desired

 lateral oxide sidewall spacing. Layer_lQl may be of any

convenient'dielectric material. Silicon dioxide and
silicon nitride are examples of sultable dlelectrlc
materlals. ' \~;

25 Layer 191 is then anlsotroplcally etched so as to
remove those portlons of the layer whlch lle on .the upper
surface of substrate 11 .12 and on the upper surface of
gates 15a-b so that these upper surfaces are exposed If
the anlsotroplc etching process has a hlgh vertical to

30 horlzontal etch ratlo then the result of the anlsotroplc
etchlng process will be to 1eave 51dewall oxide portlons
19 (FIG. 6) in place after the upper surfaces of substrate
11-12 and gates 15a-b are exposed.__Sultable anlsotroplc
etching techniques are well known in the art. Layer 191

35



et ching techniques are well known in the art. Layer 191 35 - 10.- is
conveniently in the range of about 0.05-0.5 mcrons thick with about 0.1

m crons being typical. As shown in FIG 6, the resulting structure is then
covered with a thin internmetallic formng material. 5 Platinumis an
exanple of a material which is suitable for fqryming internetallic conpounds
with sisicon. OGther materials are also known. en platinumis used, |ayer
17 is conveniently of a thickness in the range 0.01-0.1 microns with
0.03-0.06 mcrons being preferred and 0.05 10 microns being typical. The

structure shown i AsFebnvenienthen ikedhad radiglr QRIGRHAE OStdéLc(i].Lg G SEHWHL | N
FIG 7 wherein |n%§n taLIbcegornlng | ayer -I7 has reactqd wth the
under | yi ng seni cofBaEfol1E0p8PPYEe 01 1 P CEENSs Red NG iWPEsal d nternetal i ¢

regions 17a, 17c, 17e, Asnehdwh dn Fuiest 63t ehkl réduldihd atridurears athen
Fegton 17b and 17507eRe, FERH S Tharidrseent ¥l e fotping AT ol on: act
Wwith dLeIectr?c_iEéﬁﬁﬂngn Wal pn exampd esiofewnliat2iriali siliath dirs reagitalsld For
O o SERERARSE LSRRI, SR A o R,
an exanple, is thBRACEREALScAER BAERI XNEYN.s ¥hem tileddmum 25 uskdf kayer 17
than the etch chetsstbyvehibhe19r b@ Bakhiekdessllins tHRAYarddato WY -aRct ed
\%_rtlons 179-17h ‘g;ﬁlﬁg %rw%zpngx(gagod golfnued avva#ﬁ.as shown in FIG 8q 0
|IeIeaV|_ng|nt : | e *Pedi oS 1 78- I ETHa %3}’%’&%%}? 1%y
be seen by i QpeCQRQQOﬁSGbesngFhgpleaén though 30 internmetallic formng
| %elﬁallrngﬁo?fg' e atna ceRLbRUAUS HRGR! 10Y¥1d."% UM 'thferl! Wdata Y
_ produce the structure shown in FIG. 7 wherein
intermetallic forming layer 17 has reacted with the
underlying semiconductor substrate 11-12 so as to form
15 intermetallic regions 17a, 1l7c, l7e,'and 17f on substrate
© 11-12, and has also réactéd with polycrystalline
semiconductor regions 15a-b to form intermetailic region
17b and 17d. Portions 17g and 17h of layer 17 which are
in contact with dielectric isolation walls 14 and sidewall
20 isoiation regions 19 do not substantially react during
- this process. _
A convenient property associated with many
. intermetallic compounds, of whioh platinum silicide is an
W example, is that their etch chémistry is significantly
25 different than the etch chemistry of the original metal.
This means that unreacted portions 17g-17h of layer 17 may
be desolved away, as shown in FIG. 8, while leaving
intermetallic regions 17a-f_substantially undisturbed. It
may be seen by inspecting FIG. 8}'that even though
30 intermetallic forming layer 17 was applied as a continuous
sheet over the entire device, and initially'shorts all the
device regions togethet, following the previously
described reaction and étching steps, isolated
intermetallic contacts have been formed on each of the
35 device regions of interest. For example, regions 17c¢ and



devi ce:regions together, follow ng the previously described reaction and.
etching steps, isolated internetallic contacts have been formed on each of
the 35 . device regions of interest. For exanple, regions 17c and 17¢&
provide contacts to source-drain regions 151, 152, region 17d provides
contact to gate region 15b and region I?djprOV|des tub contact 16. It wll
further be-apparent, ‘that fal se gate 15a prevents regions 152 and 16 “f .om
being 5 shorted together. FIG 9 illustrates the situation when conduetor

| ayer 18 has, Qgegrgg,q_\@ed%r&r&% déJto préﬁ\}%fg%\%}gc%gﬁg&%uﬁl(n% shovvn)

wel |l known in th . patterne oTnternetallic
regi ons 17a aﬁalPﬂb17§omﬁﬂﬁ;@ﬁF corgirate tnigatetzegien rbgpoand7regiont act

18c to inter llﬂfaakﬂr‘o%ﬂd% bl bk actrd 8 10 FREEREBIBL) Lppheahen
17e. Conducgg i.ons 1%6% %%é'also contact jnternetallic_ regions, 1(f
t

{
which are la |Rﬁﬁ%ﬁq§ﬁlWﬁﬂ*?P%Als%u?n@héﬁ ¥oRopeing
essenti als toshh&tﬁd ‘togfetd@y. i nvention. Region 19b aligned between

source-drai n regi 1 S e ‘as, th channel ansi. stor
control |l ed b%ég§é§?§2£§i6¥éﬁgggii}:méi- cﬁ%h +%%d? i%o??ggﬁgﬁﬁé iSy?ﬁe

| at eral separ PICSI uﬁlnglﬁﬁg masking gechnhqngsh
corresponds t@ghg h%)hvfglfg?{%%‘? IS S bROELZABALLY pLOIRE Pl ane

of FIGS. 2- 10. Port.i.on strate 1 en regl-ons 16 may
be prevent ed SONERCH 8Ty B Intamatalliq repgiarsrl Ty %Bﬁné?bvn$°ﬂ§ﬁ§§ gat e

15a to feb caspaedo ll.@xtea:ﬁxetalllc Rt ichd 11ép5ééﬁ££§taﬂsal ternative

FIG 5 and  METQRRSATIAT (Gl 308 |CRRARE | HU nEo ot RERERBFBTIdE

cont act holexqgmaM'H%eituSonnnctntlrsgx&nm.Bmefmap absducbntatayer. As‘\,;
shown in M Gy b@AdIGPreiffond VA Ads 45EM 208L STy 200eRRL LS BB

usi ng neans we
isolation walls 14, but that is not essentlal to the

15 present 1nventlon. _
Reglon 19b allgned between source-draln reglons 151-
152 can serve as the channel of an MOS trans1stor
controlled by gate conductor 15b. The channel length
corresponds to the lateral separatlon betwen regions 151-
20 152, and the gate length corresponds to the width of
| region 15a, measured horlzontally 1n the plane of FIGS. 2~
10. Portion 19a of substrate 12 between regions 152 and
16 may be prevented from actlng as a paras;tlc trans1stor
by connectlng false gate 15a to tub contact 16. \
25 FIG. 10 1llustrates an alternatlve embodiment in -/
‘which dielectric 1ayer 23 1s applled over the structure of
FIG. 8 and then patterned u51ng means well known in the
art to prov1de contact holes prior. to “the appllcatlon of a
surface conductor layer. As shown in FIG. 10, conductor
30 layer 24 is ‘then applled and patterned u51ng means well
: known in the art to prov1de contact’ 24a to 1ntermeta111c
reglons 17a and 17d,.contact 24d to intermetallic region
17c, contact 24c to intermetallic region 174, and contact

35



known-in the art te provide contact 24a to internetallic regions 17a and
17d, contact 24d to internetallic region 17c, contact 24c to internetallic
regi on 17d, and contact 35 -12- 24d to internetallic region-‘1l7e.
Internetallic region 17f exterior to dielectric isolation walls 14 may or
may not be connected at the option of the user FIG 11 is a plan

Cross- septlonal view of the device 5 of FIG %ﬁ'apprOX|nater at the

| evel of the surface of sémiconductor substrate 11-12. Dielectric

i solation wall 14 deS|rany has a cl osed shape S0 that tub 12a is laterally

separated from t hg iRy 3. etqﬁ.ﬂ:e\ﬂ:l ot COH% aC?.[rit/il.lm%%a ePé€{'6115§7f

have doped region 151 an I nt erneta reg
and intermetal | i c SR %ﬁ%ﬁﬁ?ﬁ&ﬁykﬁ?kﬁ?%ﬂﬂiW&ﬁkﬁrﬁﬁeﬂiYcOEOmmﬁcmOt

17a extend across H&@dﬂrtﬁdtem‘ atﬁlb:hJeZQ:p‘ﬁl(BH ifoltaid afseyal | to isolation
-11. Devi ce channel 19b under

wal |, i.e., mthever?r\cﬁa |rect|cz)ﬂl§|n Fl G
15 active gate 15b | siol €5 7 ”rlcd?ﬁs%aﬁ?c'%"fmﬂjewﬁwa‘?ﬁ the device
region | 9a uner fd ﬁG;;atl@ mnmcmaehéﬂye atn tHe lefdl hot ftipd ShkFadd.oft
will be readlly AR th ts fal e 15 nts
doped regions 152 and"?:q’(tgl an |nter rt]r%ﬁjelc rglgl onsﬁllelgeac %&}fga@ 199 Rl
shorting toget her 14 Aasimablysihase & #losegatshadm smdchat iwb g2z :Ile are
fabricated at t helae&atmrye,setﬂa%éaa e HY &R AR GG e . €.,

i n

the | ateral dinension reglons 1ba-b neasur.e orizonta dlrectlon

in FIGS 10-11. Ac&&rHS rgﬁ?’- r i OF PRIV hRidare daped Zegien 12y and
19b. Also, A8 al |1gitmmte'dallleircam'daﬁzﬁ amé ; elbpell QFétpion OL$2 agkacont act 16

Thustt ho-devi oo Ry satEd a0 VA, NOSRSSAGAT BT O he

art will appreC|au@tqmmaﬁ§lllc contact 17a extend across the width of tub
l12a from isolation wall.to isolation wall, i.e., in the
vertical direction in FIG. 11. Device channel 19b under

15 active gate 15b is v1s1b1e in the right half of FIG. 11

and 1nact1ve region i19a under false gate 15a is visible in
the left half of FIG. 1l. It w111_be readlly apparent
from FIGS. 10-11 that false gate 15a prevents doped

‘regions 152 and 16 and intermetallic regions 17c and 17a

20  from shorting together. _further; since false gate 15a and
active gate 15b are fabricated at the same time, they both
can_have minimum gate lehgth, i.e., the lateral dimension

‘ of regions 15a~-b measured in the horizontal direction in
" FIGS 10-11. Accordingly, region 19a may be made as small
' 25 as region 19b. Also,'no_alignment tolerance is required
in 6:der to place contact 16 in tub 1l2a while still
avoiding shorts between cbntact 16 and region 152. Thus,
the device may be built in a smaller area.
As those of Sklll 1n the art will appreciate, being

30 able to make a separate low resistance contact (e.q.,

- contact 17a, 16) to tub 1l2a is an important and convenient
device featqre. It is particularly useful where the
device formed by'reQiens 151, 152, iSb and 19b is intended
to act as a transmission gate, that is, a device in which

35 none of the terminals is grounded. In this situation, it -~
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reglon 13a is partlcularly thln, thls may be ‘insufficient.
: In a further embodlment of the 1nventlon, reglons

17a-f may be fcrmed by selective dep051tlon of a
conductlve materlal. As w111 be further explalned
'tungsten is an example of such a materlal. Fabrlcatlon
proceeds as has already been descrlbed in connectlon with
FIGS. 1-6 through ermatlon.of 51defwall dlelectrlc
regions 19; Silicon oxide is preferably used to form
regions 19. Then, rather than dep051t1ng layer 17 (FIG.
6), reactlng layer 17 W1th the underlylng ‘semiconductor to
form intermetallic reglons 17a-f (FIG. 7), and etching
away unreacted reglons 17g-h (FIG. 8), conductor reglons
17a-f are formed by direct selectlve dep051t10n, that is,
dep051tlon only on exposed semlconductor surfaces of
'reglons ls, 151- 152, and 15a-b, and not on side-wall oxide
19 or isdlatlon walls 14. The structure of FIG. 8 is
obtalned dlrectly by selectlve dep051tlon of the _
conductlve materlal w1thout need for an 1nterven1ng
etchlng step. An 1nterven1ng heatlng step may also not be
necessary dependlng upon the de51red amount of metal
versus.lntermeta;llc des1red in regions 17a-f.

ng
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regi ons 16,  151-152, and 15a-b, and not on side-wall oxide 19 or isolation
walls 14. The structure of FIG 8 is 30 obtained directly by selective
deposition of the conductive material w thout need for an intervening
etching step. An intervening heating step may al so not be necessary
~dependi ng upon the desired amount of metal vergus internetallic desired in
regi ons }7a-f. 35 - 14 - Tungsten is an exatpie of a conductor materi al
known t o sel ectively deposit on silicon and not on silicon oxide. The
conditions necessary to obtain such selective deposition are well known in

the art and are dESCFIbﬂﬁgéﬁén51§XQHDEQaﬂﬁlE olf. aBE%%QB%%%g %4§%¥faiyfﬁ§%?
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tungsten SI|ICId re hlg conductlng

intermetal lic. u??% 8¢ gpagectfeé. reg BR¥tionapg t§6léﬁp@ﬁlﬁ%qns 14

giLI remain SEbsttumgstéu ﬁiBg béaéﬂnﬂﬁtnnuﬁﬂetmyﬁﬁbeQl&hbbﬁl 1ons 1610
abrication then cegeds copnection

1 6 e nvont APSEES e FSRLh b uhBesRRAA" FhRbstln Wil A

silicon seni %%nd&)t%ﬁe%'ﬁb%mriaegsoaﬁdl'bw-ﬁcry'EhQSbl Ré skh.ﬂ.d.onncdth@aw will
those of skill |rhﬁd@t@fén&”fﬁaﬁ”@ﬁ%siéfgti étggbgsgt 08@d¥§h sten and

naLgfiaIs 25 coul d be used for _substrate r con tors
gsten silicide in regions l17a-f w1ll depend upon the

temperature and duration of heating during and/or after
deposition. Compared to silicon, both tungsten and

15 tungsten silicide are highly conducting. Tungsten silicide
is a known intermetallic. The surfaces of dielectric
regions 19 and isolation walls 14 will remain
substantially free of tungsten or tungsten silicide.
Fabrication then proceeds as described in connection with

20 FIGS. ¢-10.

While the invented means and method has been
illustrated in terms of silicon semiconductor substrates
| and polycrystalline silicon conductors, those of skill in
U the art will understand that other semiconductor materials

25 could be used for substrate 11-12 and other conductors
could be used for layer 15 and regions 15a-b. Further,
those of skill in the art will understand that the
particular device regions labeled P-type or N-type may be
interchanged or otherwise modified. Additionally, those

30  of skill in the art will understand that other
intermetallic forming materials besides platinum or
tungsten may also be used, provided that they do not react
with the dielectric regions from which they must
ultimately be removed so as to avoid shorting, or else

35 react in such as way as to not provide a conductor layer



coul d .be used for |ayer 15 and regions 15a-b. Further, those of skill in

the art will understand that the particul ar device regions |abeled P-type
or N-type may be interchanged or otherw se nodified. Additionally, those 30
of skill in the art will understand that other internmetallic formng

materi al s besides platinumor tungsten +#ey5a+so be used, provided that they
do not react with the dielectric regions fromwhich they nust ultinatgty be
renoved so as to avoid shorting, or else 35 react in such as way as t© not
provi de a conductor | ayer - 15 - on those regions. Al so, other

sel ectively ®p dhaseFagirnrt ordle@ul ether seliectivalysdeppsdkdnsl e, doped

tSIh i Cﬁn Nggr%&mucﬂmebﬁwtmé Itudaéuth@éﬁtaw EbragRaf netedbbéa e\éen .
ough a vice was_illustrate escrl ing the
i nvention an@tHEEOTar tFHEHRET exth %s°§e¥5w§¥veﬂ §€9n35£| thlcknesses
and d|nensromppnécﬁatﬁrmﬁaﬂeyvem tmmmg@uaamosndevﬁbeCWaesi&iusmdated

 menst o, OB, 4btP GFUBADYE! L Dfouains A0 LR b U TR SN EEL od of

t he present enever desire 0.simul aneously
nmake self- m|Rﬁn#n¢uﬁaxrexemplescwereogsven far vardons Lbickaegsescand

regions and \deneiel SANIUAE &@ELPNaOY:LUPcbAIBLERIbBAY, AkfikaGaE LS and
t hat the falseygate structure and nmet-hod UE yed herein i's equ £
applicable td& HRanRiong FRld e eguRiy r‘dﬁﬂ-en?e uReLor &inag at theg

i ntended to msdwlearedlmemdsusaﬁ ath@npreﬁeh’am.ﬂ{rénﬂf&ownepbl&olwthWevéQ' 25
30 35 10 it is de51red to s;multaneously make self-allgned
1ntermeta111c contacts to one or more active.device

reglons and the semlconductor reglon or tub 1n which they \“J
are located, and that the false gate structure and method
employed hereln 1s equally applicable to such .other device

15 conflguratlons.: Accordlngly, it is intended to include

all such varlatlons in the clains whlch follow.
20
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-16- CLAIM5 5 1.° A process for form ng a sem conductor devi ce,
eonprising: provi ding-a-seniconduct or substrate having adj acent fi.rst,

seconid, and third regions of a fi conductivity type extending to a first
surface; 10 \ ‘mM\MWM@Wal d firsttSsiiface at least first and
second conductive rul\ N g ng dopants and havi ng respectively
first éﬁﬁ second | at éraf df nensi ons, wherei §§kp first and second dopant
bl ocki ng regi ons are separated by said firgﬁé?egion of substrate extending
t here between, 15 wherein said second region of said substrate underlies

sai d second gopgnt bl ocki 59056350&0@%rm§f@.fian st i&dridddtdr Hei i, sai d

substrate is laterally separated fromsaid rst. region of said substrate
by said second FEYPEASINISai BrOYdEing: 8 sepiconducton gubstyats favwing a
mask having a wagawvenki eirexposes the first region of the substrate and

doping at least said.first regian_of .,said substrate wth-a first dopant of
a second type off58Pfe & dtﬁaF rﬁgﬂ'gnﬁo"}' f rféfss;r &?é{éé’r"?ﬁjﬁeﬁ“ﬁ%ﬂ
concentrati on wekkendingbtbaat filrisf 3hurfdomei;ng said third regi on of said

substrater bl doping sald bl ol Walih AU Sutleaid e WRIAE 04 e
second dopant of said firs peto a sécond predeteérm ned dopan
concentration | sesondagonduetivesregdons: foanddackimiodopesnts ranthdavians
a) and b) my DEeBgebeivRly! #ifkt8na’SeRo 1atitta10 Tnkha bnd) SHBI | ©
|'ayer simultaneouslly gn safd first and third regions of said substrate.

The process of BRAANEITSE: ARG, secepd dopgnt: bdookinghixedionsg Axe weRANIked

llayer formng sphgpPsaie fikrgR Pegionofy stibpitetitd @ttty it etween,

S undl g, £ nerein 301a°86000e" Rflon’ ¥ Ul ‘WAL dhdiitles sata
second dopant blocking region, and wherein said third
region of said subét:ate is laterally separated from said
first region of said substrate by said second region of
said substrate:

20 then, a) providing a mask having a window which
exposes the first region of the substrate and doping at
least said first region of said substrate with a first
dopant of a second type opposite said first type to a first
predetermined dopant concentration without substantially

25 doping said third region of said substrate; b) doping said
first and third regions of said substrate with a second
dopant of said first type to a second predetermined dopant

L,; concentration less than said first dopant concentration
wherein the steps a) and b) may be performed in either

30 order; and

forming an intermetallic layer simultaneously on
said first and third regions of said substrate.

2. The process of claim 1 further comprising prior to said

35 intermetallic layer forming step, the step of forming
dielectric sidewall regions surrounding said first and
second.dopaht blocking_regions in a first lateral
direction.'



-17- ss of claim1 further conprising prior to said fornﬁnb‘=
step! '”H"" Qﬂiﬁﬂﬁviding a lateral 5 isolation wall circunscribing said.*
first* second,n ird regions of sardl3ubstrate. 4. The process of
claim1 further conprising providing a |lateral isolation wall _
circunscribi-ng at |east said. 10 second and thir ons of ' said
substrat e, %ﬁuivaw?ﬂ?1Eﬁ°¢%§%t°§d?%a%%ctn uHEBﬁﬁtCBFBE FﬁﬂgrgﬁFSF Ei_pnds

lateral |y haikefornus estey; tthesstép saf dprevidihgnavaateral

process of cl g er a | ayer
onpri sdb. dasod Hiom i T Furdbdt PRup dria’ PLPLRY Rlcbiy g?ﬁe‘c%%%  on
of said intzagians 9% satdnsgb$twate+n cont act mnth sai d sen1conductor and
t hen renoving ‘unreacted portions of said internetallic form ng |ayer. 20 6.
The process of claim1, wherein said first_listed do furthe

conpri ses dbplngza?Qﬁwﬁ?P?%§$d%fd$1§¥¥dls§B§FFSFecP§ gﬁﬁpﬁ EEBXFQFEH from

;glg first afihﬁ8¥éi ?ﬁbIhEi&ﬁtw@IB @ﬂréﬂmdgfibihgdaﬁamEathﬁhudg region.
p cess for fo sem conduct ok wit-h-a
self-aﬂﬁb 5%&%9%dﬂ?%d€h1%%§%ﬁ?§?ﬂﬁ gr89F8|ﬁﬂb§%§8ﬁﬁdoﬁﬂﬁctor
?ubstrate<ﬁheréimfatciensttsaidyseggndaddpaatlhgoakingsreguphaeateSGS
orm ng on 4. St e . a n b I ng
regi ons V\hlf#%ieﬁégn%%% %%oéﬁéiéoﬁgééﬁ?eégeég ?geﬁl’sg? {Bf%g%nan (ilg'econd
| ateral dinensions, wherein said first and second dopant bl 'ocki ng regi ons

are separatgd by a fnhé Shré8es8opf csais ivbﬁhé§b§n3§aidnét‘dp€b@ n a second
regi on of sal d substrate. Is se

from sai n _of said
substrat® DYPTRIRE AR ﬂ%%ﬂ:lgllﬂ-ﬁc ?ﬁﬁrrgﬁpaﬁlsﬁﬁepépf?%&%"&gf A%t dopant
Fl ocki 39 L elnESrROEF] 1 S6 SEormbndi Yayen| ereacsdng YRE pertdoniodt eaidevi ceN\y/
ocated a °Y§£ermrﬁﬁifacrfgéﬁfn8f1§%e9 &gscoetac% w1th said

- semiconductor, and then removing unreacted portions of said

intermetallic forming layer.

20
6. The process of claim 1, wherein said first listed
doping step further comprises doping a fourth region of
said substrate 1aterally separated from said first region
of said_substrate by said first dopant blocking region.
25

7. A process for forming an MOS semiconductor device with
- a self-aligned substrate contact, comprising,
providing a semiconductor substrate of a first \
'conductivity type and having a first surface.

30 ' forming on said first surface at least first and
second dopant blocking regions which are conductive and
which have respectively first and second lateral
dimensions, wherein said first and second dopant blocking
regions are separated by a first region of said substrate

35 and wherein a second ‘region of said substrate. 1s separated
from said first region of said substrate by said second
'dopant blocking region, wherein said first dopant blocking
region comprises an active gate of said MOS semiconductor
device located above a channel region of said MOS ‘device



-18 - .and sai d-second dopant bl ocking region conprises a false gate 5
l-ocat ed above an inactive region of said device, and said first reQ| “on of
said substrate conprises a source or drain of said MXS device and sai d
second region of said substrate conprises a region

contact ;. a) doping said first and second regi ons ”“[!'l;lﬂ im;m”lm to a
first 4 predeterm ned dopant concentration wth & depant ® o

type; b) providing a mask having a w ndow whi gg exposes the first regl on of
the substrate and doping at |east said first region but not said second
region of said substrate with a second dopant of opposite type to a second
predet er m ned dopadt szidnsecondtdapantwbiocking stegion lcomprisesdablals@yghe
performed in it d op entrati C eds sai
Frrst dopant bondoredr Bort et e RSP REC ol SRS, p8 s B AR réion
si nmul t aneousl y oﬁfasalde&tsbsmcdcqmpnse&m soutem dorr dgdionef cn‘axdaMOSudsvllcat end
20 8 The preaRbscebnd! Algion fof %id‘e{ubﬁf’fﬂ?é'édxﬁg rifes o teBidf! hroLan of
formng an interne b | a r, formng a ectrit srdewal P surrounding
said first and s&¥ ﬁHaEFOpﬁﬂ t3¢tocki ng regions. 9.  The process of claim 7

¥\,h?are| n tsa| ? i nt annet allobl |S®.Yd3rf1?ﬁ and gsfd@ogﬂt sé@m@oaprsa%&%x%k@fété% *2iitst
al se gate sai d substra oce

fornming a se h’gﬁ(i%% ‘?ffg@%‘gsf%‘f?‘m?%s%@} & me°ge§cﬁFﬁe(§)’W’t ®)
reference to thepdomdmgsa mask having a window which exposes the first region of
the substrate and doping at least said first region but not said
second region of said substrate with a second dopant of opposite

/

o type to a second predetermined dopant concentration, wherein steps

15 a) and b) may be performed in either order and said second dopant
concentration exceeds said first dopant concentration; and

forming an intermetallic layer simultaneously on at least said
first and second regions of said substrate.

20 8. The process of claim 7 further comprising prior to said step of
forming an intermetallic layer, forming a dielectric sidewall
surrounding said first and second dopant blocking regions.

9. The process of claim 7 wherein said intermetallic layer
25 forming step comprises shorting said false gate to said second region
L of said substrate.
"

10. A process for forming a semiconductor device substantially as
hereinbefore described with reference to the drawings.
30




