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WO 2004/ 061915 PCTI US2003/ 039914 | NTEGRATI NG N- TYPE

AND P- TYPE METAL GATE TRANSI STORS FI ELD [ 0001]
WORMBWIMENt s of the invention relate to the PCI/US2003/039914

manuf acturing of conplenentary

net al - oxi de-sem conduct or (CMOS) devices. Mre

particularly, 5 enbodinents of the invention relate

to integrating n-type and p-type netal gate

transi ét or s lwi thin s ngl e dev ce. BAGR(JJN

D

»

art sem conductor processes typically have
FlIEbDysi | i con gate structures. Polysilicon, however, can

be 10 susceptible to depletion effects, which can add
[0001} he Eovmoditnentsadiethaiimverntion reldte ite kvestanufadibdnghiosS

device. Furthernore, as the effective physical gate

coSibRRINtAry rhbiaf-bRRESsdifcbRasser (CMOPRIGEAS. CoBre Particularly,
depl etion”contri butes proportionally " to the tota

erﬂq)tlﬁéiﬁférﬁé R iﬁbgm re'l%tgi)tﬁ eu?tltegﬁétﬁmfﬁolﬁ)fy Fg54 bﬂggﬁ éﬁé’tal gate

m nat e |f.)OhySIk I con | er to's .
[ i, 5 [0003] Me ,
ARl DBERSERR B 1ot gates, on e

polysilicon and are in many ways preferable to

jcon for formng gate structures. Typical
Mem conductor processes, however, do not
i ncorporate n-type and p-type nmetal gates within the
[0862F dEvicrertdrMIOR deviaes mantifagiured withipsior grtcaemiconductor
part, to the conplexity and cost of devel oping a 20
preenssesrgpichily have pelsilicbalgatastrueiuiad| Poleiiiosn thaweadr, can be
gate structures of differing types into the sane

SUSEEDHSE 4y Spletidf \WieR LD WHitHh BSh ad8do Ghé eVbiall 91% dielectric
2004/ 061915 PCT/ US2003/ 039914 BRI EF DESCR | ON OF

e SN CRORAICETROMERbR, Ofs hBSreRAGE bhO Gate

dielectric thickness decreases, the polysilicon depletion contributes proportionally
to the total dielectric thickness. It is, therefore, desirable to eliminate polysilicon
depletion in order to scale gate oxide thickness.

[0003] Metal gates, on the other hand, are not as susceptible to depletion as
polysilicon and are in many ways preferable to polysilicon for forming gate
structures. Typical prior art semiconductor processes, however, do not
incorporate n-type and p-type metal gates within the same device or integrated
circuit. This is due, in part, to the complexity and cost of developing a
semiconductor process that can reliably deposit metal gate structures of differing

types into the same semiconductor device or integrated circuit.
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limtation in the figures of the acconpanying

drawi ngs, in which |like references indicate simlar
WOaoin?1s and in which: 5 [0005] Figure 1 il | ®EM/ERRE05/039914

the state of transistors after depositing |ILDO

according to one enbodi nent. [0006] Figure 2

BRIEH BESCRETIORPORI AL BRalWARSS ST Ors after 11DO
=172 con gate structures .
ordi 0 _ope odi ment . [Q007] Figqure 3
rooff o ErilfalieRB o R Ao areiisHated By ool exampte and not
. nh-type poly 10 etch according to one enbodi nent.
limifasiondn tﬁe fovesofithe @scompesyingdrawings, 81 whidhiiiestederences
after depositing n-type netal according to one

indieateosimiteneleni@ts @hdAnghieh:5 il l ustrates the state of
transistors after polishing the n-type netal

[oo_asror Higige t1allgstratesans s bf trahsibRid AlteFHapsSitivg 1LDO
illustrates the state of transistors after selectively

oA SHBBHIPL L £ FFEOLE 2 st o
100§ o ERLRS 2 oS ROt PPy ARG DFBER A o
X085 FONRUISON GENR SIOCEHeS RBURRNEEIR 07 SUESpTRehr c o
illustrates the conpleted transistors according to one
[000RbodFigeme 3 iflosinates fieyataée odtransiators aftes selretiva nitgpepoly

transi stors after an optional inplant patterning
etclaaceoodinyptc eneembedadntrent . 2 WO 2004/ 061915

PCTI US2003/ 039914 [0015] Figure 11 illustrates the
[0068P! eFRfuré UaMFtEdtes therbiats oPtrhdSStdreBft@PHepdslting n-type metal
according to one embodiment.

[0009] Figure § illustrates the state of fransistors after polishing the n-type
metal according to one embodiment.

[0010]  Figure 6 iliustrates the state of transistors after selectively etching p-
type polysilicon according to one embodihent.

[0011]  Figure 7 illustrates the state of transistors after depositing p-type metal
according to one embodiment.

[0012] Figure 8 illustrates the state of transistors after polishing the p-type
metal according to one embodiment.

[0013] Figure 9 illusirates the completed transistors according to one
embodiment.

[0014] Figure 10 illustrates the state of transistors after an optional implant

patterning according fo one embodiment.
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optional ash. [0016] Figure 12 illustrates the state

of transistors after a second sel ective n- type

pol ysilicon etch. 5 DETAI LED DESCRI PTI ON [ 0017]
woiaeeigpnt s of the invention described hereiP%Tf[%klﬂlBﬁS”H

to sem conductor manufacturing. Mre particularly,

enbodi nents of the invention described relate to

o0 B R i LB letrs S n 58 St e
nmet al - oxi de-sem conductor (CMOS) device or integrated
opienal@st. [0018] In order to manufacture CMOS devices
and integrated circuits that can avoid the effects of
[0l e driguretidiiyusteates tensiatesofdfansksons mften tismcond selective n-
i ncorporate n- type and p-type netal gates into the
typegrodydiiMOB atelv.i ce or integrated circuits. [0019]
Figure 1 illustrates a cross-section of a CMOS device
containing a p 15 type transistor and an n-type
transi stor after depositing ILDO ("Inter-Iayer

DEJiAM EDIDESCRIFTION di ng to one enbodinent. In Figure 1,
poly-silicon gate transistors 105, 110 are fabricated

[004%1] N9 ExhBoHlReAt O Re RGeS @Qcﬁmr&ﬁ%@g% E&ffbonBuctor

order to prevent silicide formation on t

e WEF%?%@@%M%@?@@%BE%dl}béiﬂ%@??ﬁ ge@ﬁ%%% rolate
s . | . - .
o BHAIFL AR R B R 82 .
L . ' ' 2. The I L -

ol RrRREY BRSO R VOB i of bR sircut.
05 GBS A5 ol e B e et o

used to selectively etch away 305 the n-type
av%&ﬂ% eifpets of gawqgetmmhﬂ#m%tﬁ&tmﬁem@e@mm ipcopggrate n-

tenperature (e.g., <40 deg. Celsius), uses 3
type and p-type metal gates info the same CMOS device or integrated circuits.

[0019] Figure 1 illustrates a cross-section of a CMOS device containing a p-
type transistor and an n-type transistor after depositing 1LDO (“Inter-layer

dielectric”) according to one embodiment. in Figure 1, poly-silicon gate-transistors

1035, 110 are fabricated using standard CMOS processing techniques modified in order to

prevent silicide formation on the poly-silicon gate electrode. The nitride hard

masks 115 are to protect the gate structures during silicidation and ILDO 120 is

deposited on the structure.

[0020] The ILDO is polished back to expose the doped polysiliéon gates in

Figure 2. The ILDO polishing also removes residual silicide around the nitride
masking layer. After the polysilicbn gates 205, 216 are exposed, an ammoniurﬁ

hydroxide eich is used to selectively etch away 305 the n-type polysilicon. The

ammonium hydroxide etch is low temperature (e.g., <40 deg. Celsius), uses
3
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WO 2004/ 061915 PCT/ US2003/ 039914 soni cation, and has
a concentration of approximately 2 - 29% The result
of the polysilicon etchis illustrated in Figure 3.
woakAksneoval of the n-type polysilicon aboyedigsmsena
gate dielectric creates a danmascene-like "trenc
V\hlch |s fllled with an n-type netal 405, such as Hf,
or Al, as illustrated in Fi

4,
- S%fqaélpﬁa@nd/ Bﬁ% 2 coRgeRtralien ofaapramelaly 2¢- 29%h The rguibof the

cont ai ni ng an n-type conponent using PVD ("Physi cal
P@!ﬁikﬁonﬁ%!ﬁ lﬂiﬂ&il’ﬂ't?d in EJGBFQ 8Cheni cal vapor
deposition"), or ALD ("Atom c Layer deposition"). CVD
[08RH] ABBmm@! ofdbe antyoe galysitieonlabove the datkidielectric creates a
precursor, and a reducing atnosphere. Furthernore,
darhasdemedikaeenci” whieh is filledevittebah-tope atdtalyd05a8ubie as HiNZr,
that the trench 10 is only partially filled. For

TieXangH A, a$ hiestriteakn Figurey. tAIRrmativeBe tiietrahclP tabb #ed with
can vary from approximately 50 angstroms to

ar?ﬁt%y%@d@hﬁbknﬁ@%ea&ﬂﬁéér%ﬁ usihg M'(qilﬁfg %&Pd@lp‘bsmon )

the trenches are not conpletély fille t hey may

cib 1("(9%mwbh§b o%ﬁé% idnﬁoéﬁﬁfr?%m%gizlﬁﬁ#%paé MK"& CVD and

ungst en”

A BB A o,
iR (68 tfibrdRb R e phed i Br By SF B shio i sfe french
. p@n&ﬁnﬁ@ o 2 a0 W 80

can be performed using a parallel plate or
PEb?FPRJ’HX'"g? el S0rgsire Qrﬂ?@f x'@ﬁmﬁoﬁﬂansﬁmms in
Sulfur hexafl uoride"), HBr ("Hydrogen 20 Brom de"),
varipus em;mdgggﬁtm éfcmgéneychg;p arg n@ncpqmplﬁ’@ly) fillggk, they may be filled
&Ar gon"), and/or He ("Heliunl). Alternatively, a wet
with an eaélbtwplﬁbeémﬁtak Bueh 88 YV fT ungsiendhoriHAluminum”).
"Tet ranmet hyl anmoni um Hydr oxi de") at approximately 60
[00231) déle sdypeniatalis polished ackviotcheate thenitgpe metalgajes 505
al so be used to renove the p-type polysilicon gate.

andoosxpode the y-mﬁogt”rpmiykilicmmlteaisl ORxs ludtretee in Higiuje 5Pd

("Pall adi um'),
[0023] Figure 6 illustrates the fransistors after a selective dry etch is performed

to remove the p-type polysilicon without removing the n-type metal gate. The
selective dry etch can be performed using a parallel plate or ECR (“Electron
cyclotron resonance”) stcher and SF6 (“Sulfur hexafluoride”), HBr (“Hydrogen
Bromide™), HI (“"Hydrogen lodide™), CI2 (“Chlorine”), Ar (“Argon™), and/or He

(*Helium”). Alternatively, a wet etch, such as approximately 20 — 30 % TMAH

(*Tetramethylammonium Hydroxide”) at approximately 60 — 90 degrees Celsius

with or without sonication may also be used to remove the p-type polysilicon gate.
[0024] A p-type metal, such as Ru (“Ruthenium”) , Pd (“Paliadium™), Pt

("Platinum”), Co ("Cobalt™), Ni (“Nicket”), TIAIN (“Titanium Aluminum Nitride”), or
4
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25 ("Platinum), Co ("Cobalt"), Ni ("Nickel"), TiAIN
("Titanium Alum num Nitride"), or 4 W 2004/061915
PCT/ US2003/ 039914 WCN (" Tungsten Carbon Nitride") can
woSoaqesto fill the gate trench created by petRRbRS039914
the p-type polysilicon gate 605. Alternatively, an
alloy using p-type netal can be deposited in the
trench using chem cal vapor deposition or atom c |ayer
WEBdobingsin wataendiitisegherivee aed (o {l K gais trepra created by
reduci ng atnosphere. 5 Furthernore, the thickness of
eteirg fheryrhwerpaiygilicon agte 605c Aemativalyhan gliey vsiad rtype mmetal
is only partially filled. Figure 7 illustrates the
can hgndeposiied irathedrencheising gheemigel vdpoo depasitiary ohatortie &ayer
deposited in the gate trench 710. [0025] The p-type
depesition aithaln egansmptallicsiredursar kind agedliting btrabsphare.
Figure 8, to create the p-type and n-type gate

Fustherabre, Gt Bidkne§d 6f tharsitybketal 6r &8 candsPosdt @t the trench
provide 10 roomfor the contact |ayer. [0026]

is iéi‘ri]‘I?t Sy Hilsd 2aFRupd FhRtansh MeRRMisiststs A& tild Pyl or

igure 9, resulting in the final transistor

aligy hee bebf depBififeflin i Difa it 200.79 2 Y St oh ve

renove t - 1) silicon as described above, t he '
yp i s
to824py Por b YL Bl LB, BN BEHES T Bt S, o
lysiLi.con rather than a dr C For anpl e, .after .
orffe 36 bl i o o S0t S R e e it to provide
thafn %%lcg)g a, . .selective dry etch to renove the
rooyg FOE e CORIACt [aYeF t ype i npl ant 1015 is performed to
hange_the doping of the polysilicon jn order to allow
[0261amicetantsHibH e eihectarid déppaiied a5 Hsaiad i Sigure 9,
illustrated in Figure 10. 20 [0028] The result of the
resyflingin the fnakisansisier statlieed) is illustrated in Figure
11.  An anmoni um hydroxi de etch renoves the renaining
100271y si Ratbenthgatusing 2 dey efch to remove thaptypegpelysilican as
structure illustrated in Figure 12. A p-type netal or
desttilagd above, the p-type polysilicon gate can be converted to n-type in order to
atlow a gentler wet etch to remove the polysilicon rather than a dry etch. For
example, after the p-type polysilicon 1010 has been exposed, rather than using a
selective dry etch to remove the polysilicon, an n-type implant 1015 is performed
to change the doping of the polysilicon in order to allow an ammonium hydroxide
eich to be performed, as iliusirated in Figure 10.
[0028] The result of the implant and ash (if required) is illustrated in Figure 11.

An ammonium hydroxide etch removes the remaining polysilicon gate structure

1210 resuiting in the structure illustrated in Figure 12. A p-type metal or alloy

may then be deposiied in the trench left by removihg the p-type polysilicon gate as

described above.



may then be deposited in the trench left by renoving

the p-type polysilicon gate as described above. 5 WD
WO200U0r083915 PCTI US2003/ 039914 [ 0029] Wi |l e t RET/US2003/039914

i nventi on has been described with reference to

illustrative enbodinents, this description is not

[oobﬁjje”%ﬁhé &e%v«?r?ﬁt ﬁélz‘?eﬁeéﬁ‘ dBsbritid v nj(l)ﬁ référéfice to\"nﬂﬁét?z]%’ifﬂre

ifications 0 ustrative odi nent s,

(e

emBRafis, tnls?@%scgp 8035 o oo e WP it p B ARG sense.
are deened to lie within the spirit and sc?pe of the

Varigygmorgigatiogs ¢f the ifysieptive emBedimands.asmpel gsjher
formng sidewalls and dielectrics of transistors

emppdiments, which laserapparant tonpessonssidiedsiorihe @nlgcviich the
(CMOS) integrated circuit upon a sem conductor

inventist pextsins s deamedao lie-witia tha dpirit pntiyeepaetf dhe gakeation.
structure within trenches forned by the sidewalls and
di el ectrics, wherein the n-type and p-type netal gate
structures are fornmed by inplanting n-type and p-type
material into the n-type and p-type netal gate
structures, respectively. 2. The process of claiml
wherein a trench is formed by a first etch of a
polysilicon gate structure corresponding to one of
the n-type and p-type netal gate structures, the first
etch |l eaving substantially un-etched a polysilicon
gate structure corresponding to the other of the
n-type and p-type netal gate structures. 3. The
process of claim2 further conprising depositing a
nmetal of a first type into a trench formed by the
first etch and performng a second etch of the
pol ysilicon gate structure corresponding to the other
of the n-type and p-type netal gate structures. 4. The
process of claim3 further conprising depositing a
nmetal of a second type into a trench



formed by the second etch, the second type being
different fromthe first type of netal. 5. The process
of claim4 wherein the first and second etches are a
dry etch. 6. The process of claim4 wherein the first
and second etches are a wet yetch. 7. The process of
claim4 wherein the netal of the first type is an
n-type netal and the nmetal of the second type is a

Clpmgype netal . 8. The process of claim4 wherein the
metal of the flrst type is a p-type netal and the

1. ﬁ@t%?ssﬁm@l‘ﬁgﬁ

a trigs Si ithing complementary
cto %ag%gt ﬁ’]é;sd Eﬁq:fdg L%‘tﬁl fer ctar gyﬁtgate forming
an n- pe an De m truc W|th|n tre rme dewalls and
dlete \%rméd L -type
pe aIeYQ‘?ntéf trh taF?é!y tﬁa@ﬂﬁ al &dt@gruetuFex F}gspéa eI
po ysilicon gat es respect ively; formng an

2. Thet peddessy/d Iclath elveatin iaGrehényigforrhdd HylaDiDt etzh oba paysiliedn daleestructure
compspyruiamg ain cbnp -<f yiiee nitypa residsit-iypes et @atevatoguas the DG el deaving
sulystaniglly I'ﬂ\'lféret“'b‘*g‘ii B Ppolysilisomgats preuckirricogespppdingig | thsether@bibe n-type and
pQRQWQWQ%WEWFﬁﬁﬁthe n-type ponS|I|con gate to forma

He'pid 1 ﬂ1 E b E% Lottt s, Y& Lk formed
]tt it Ce%cho%h |E§§ Q@L%ﬁ& er t@d;tg Iﬁo i y Iteccid’éa O;rgeto
dr BMthOh-tyb en g5 mtél%‘é ruct $OSI t Ing n-t ype met al

|nto the first trench; renoving excess n-type gate

4. et poceas of ﬂalm)mmsmrtcbreprtstmp depostting ametaf pba wetoad tygaing a trench

formpdibyt the second gig”eﬂpebbgﬂ@ﬁ hipe beingydifesent Eere Merigpt typreofmatalpe
olysilicon gate to rma second trench bound in part

s B dpea dRerel MPO P ELaR FHEPEe AR INAT space <

gecond
6. 'ﬁ[egar&egsatgglsgﬂsf\lvﬁeqn% ih gﬁ f:fepartdregcckﬁgtefcﬂgga%?ée thv\ngte%l  the
7. BIRCHIOEksE bR 4 WhHeRsVthe BheRKSIARSTirR-tipePearAtype MataBhrdathe Metal of
theesepoeieypk eea i-type oktat he n-type netal gate and the
type netal gate 8 inplanting n-type material in the
sy eigim WhQI’ﬁ@ thejrpadal of the firetypredhg p-type metal and the metal of the

second ype is an n-type metal.

by

9. A process comprising:

forming an n-type and a p-type transistor upon a semiconductor substrate, the n-type and
p-type transistors comprising n-type and p-type polysilicon gates, respectively;

forming an interlayer dielectric layer (ILDO) on a top of the n-fype and p-type transistors;
removing an ILDO layer from the top of the n-type and p-type polysilicon gates;

efching the n-type polysilicon gate to form a first trench bound in part by substantially
vertical lateral side-wall spacers and a gate dielectric on the bottom of the first trench;

depositing n-type metal into the first trench;

removing excess n-type gate material to expose the top of the n-type metal gate and the
p-type polysilicon gate;

etching the p-type polysilicon gate to form a second trench bound in part by substantially
vertical lateral side-wall spacers and a gate dielectric on the bottom of the second
trench;

depositing a p-type metal gate within the second trench;

removing excess p-type gate material to expose the top of the n-type metal gate and the
p-type metal gate;



i mpl anting p-type material in the p-type netal in the
second trench. 10. The process of claim9 further
conprising formng ILDO on top of the n- type and
p-type transistors. 11. The process of claim 10
further conprising form ng gource, gate, and drain
contacts to the n- type and p-type transistors. 12.
The process of claim9 wherein the n-type netal gate
i s Sallatibeedtype matedel grtoaptypomsiasit thedirsofrenchifand Zr, Ti
Ta, and Al. 13. The process of claim9 wherein the
p t W”ﬁ?ﬁ Fawp‘ifg'ﬂﬁté”q‘ § thep-tyee ogtafip Sysacoys Bﬁﬂﬁhconsi sting
and oce
:rg %f;glse éprok:essg)‘f V\Hlemr Ee) ?oﬁmerhceo’mrgmfl% g g‘l%lg\'%} t(gp z% @pe ang p-type
n-type netal gate is at |east 50 angstrons and no
11.01he kREsstdh ABIMURC RN G priSi fokh@ KourchSaatel BRd MR EERFtDH the n-
type had prtyPe tdralsisn et chi ng the n-type and p-type
pol ysilicon gates is an ammoni um hydroxi de etch. 16.
12Thhe ppIcewed slalgt 9 wherPimtie: mives ietel eatelsispligotechiconn agiaye censisting of
Hf. 1.t d@ 38 si | i con gates is perforned by using a wet
1 ne RS 0 9 wher ei pe
R?:lelth% {o&és;sﬁoef} ﬁ% R&; ﬁ%he ;g HE% %ate s § I?%ed grrr%nil 8 rou?{ consisting of
after the neta gat e has been dep03|ted into the first
14 tThe peRess bB claihew i HC 8BS H-tyfe nidtalighfe AndMAB haypa rdie gfte ts)HP Rast 50
angsirbrad aglatogyréater thap e 0Mangstroplsalnidid Nng t he netal gate wth
p-type material after the nmetal gate has been
150 BpoRPeeed If iofadn tthwheafeie Gitding ribe oHYPe1aNd Itype delgilicon gates is an
am@B HPiMEee €S i ng an n-type and a p-type transistor

t
15,17 o%ee%%gw § WAL SRR e 6 Gd MRR AN ot 1d peRBimea
gat es, respectlvely, renovi ng an n-type ponS|I|con
17 gk @rdfceanf alaim @ ywh@eib thaenstysd métal gate® dop@l b@ implanting n-type material
aft%’é‘rﬂ' rc@iﬁ Qa’rsthw beep Wspasitgddntp thefiit rerghf i rst trench bou nd
T subst ante|| ally verttlacalt lIsateral IS||ge- t | cate
|
Wltﬁ ?l g/ﬁg Watemﬂlaft%rt gr{f;%t% %IF I'ﬁ%g‘%einn%eposnzad mt%%ﬁid;@co@:% tlr@c hp,ﬂfeéq °

18. A process comprising:

forming an n-type and a p-type transistor upon a semiconductor substrate, the n-type and
p-type transistors comprising n-type and p-type polysilicon gates, respectively;

removing an n-type polysilicon gate from a n-type transistor formed on a semiconductor
substrate to form a first trench bound in part by substantially vertical lateral side-wall
spacers and a gate dielectric on a bottom of the first trench, while maintaining a p-
type polysilicon gate of a p-type transistor formed on the semiconductor substrate;

depositing n-type metal info the first trench to form a n-type metal gate and removing
excess n-lype metal to expose a top of the n-type metal gate and the p-type
polysilicon gate;

removing the p-type polysilicon gate to form a second trench bound in part by
substantially vertical lateral side-wall spacers and a gate dielectric on a bottom of the
second tench;

depositing p-type metal into the second trench to form a p-type metal gate and removing
excess p-type metal to expose the top of the n-type metal gate and the p-type metal
gate;

implanting n-type material in the n-type metal in the first trench; and

implanting p-type material in the p-type metal in the second trench.



type polysilicon gate of a p-type transistor forned on
the sem conduct or substrate; depositing n-type netal
into the first trench to forma n-type netal gate and
removing excess n-type netal to expose a top of the
n-type netal gate and the pygtype polysilicon gate;
renmovi ng the p-type polysilicon gate to forma second
trench bound in part by substantially vertica

| ateral side-wall spacers and a gate dielectric on a
bottom of the second tench; depositing p-type netal

A T Al . B TS B
Ofth fﬁg{ﬂ% E{e‘f Pe&‘i‘% E"t‘°’he p-type netal gate;

21 'mlp%gésw CEQImt %Q@dﬂéﬁ&cﬁﬁﬂn@hg foﬂmﬁ&&uﬂ:et égﬂ.ﬁ aﬁ@&rgln cb;ﬂac&ﬁ@ the n-
typglaﬁésls_tybé ggyg,lgtorsand I npl'antTing p-type material in th
p-type netal in the second trench. 9 20. The process

22 oThecpradens 4fSldirnin 9, hvdnereirompovigd the ptveapotysigoragate cdnaribasyoenverting

thek-tybee eelysiligont gateto fn oriwpg Robypilicopfoateh enchusingpee wahelctpia sppeve the

conyBnspsiolpiicon 9gfat es. 21. The process of claim 19 further
conprising form ng source, gate, and drain contacts to
the n- type and p-type transistors. 22. The process of
claim19, wherein renoving the p-type polysilicon gate
conprises converting the p-type polysilicon gate to
an n-type polysilicon gate, and using a wet etch to
renove the converted polysilicon gate.



