AD GATE AND DOUBLE POLY CAPACI TOR ANALOG PROCESS 1 POS
NTEGRATI ON : " BACKGROUND OF THE INVENTICN (1) FIELD

THE | NVENTI ON The present invention relates to a nethod.

f fabricating an analog capacitor integrated circuit device, and nore
particularly, tgyaL"BATE G ﬂd?ﬁﬂE”@Oﬁ? ERPACHrON A0 PROTESES at ed
circuit device 1n which the double polysilicon capacitor and dual gate
processes are conbi ned. (2) DESGRrEEROMIOF THE PRI OR ART
Capacitors are critical conponents in the integrated circuit devices of
~today. For exanple, in analog integrated circuit devices, capacitors play
an inportant role. ngh value resistors are not necessary in anal og

capaci tor applications. VEAGKGROUND, OFt RHEJBNVERTHN v capacitor process

to make an anal og capaC|tor and the dual gate process are separate

modul es. First, a thin gate oxide is formed, .then the thick gate oxide:is
formed. The th@&%L ge? fqglon typically invol ves two oxidation
steps and otore5|s 5 rlpplng steps. The thick gate oxide resulting

fromthis process may haV?hQOQfeééH@QHvre&tmﬁ\f beiatédnsd 4 Qﬁetflﬂde%tf' on, the

capacitor process nodule is
fabricating an analog capacitor 1ntegrated circuit device,

and more particularly, to a method of forming an analog
capacitor integrated circuit device in which the double

polysilicon capacitor and dual gate processes are combined.

(2) DESCRIPTION OF THE PRIOR ART
Capacitors are criticel components in the
integrated circuit devices of today. For example, in analog
integrated circuit devices, capacitofs play an important
role. High value resistors are not necessary in analeg
capac1tor appllcatlons. Conventionally, the double poly
capacitor process to make an analog capacitor and the duai
gate process are separate modules. First, a thin gate oxide
is formed, then.the thick gate oxide is_fo;med. The thick.
- gate oxide formation typically involves twe oxidation steps
-and photoresist stripping steps. The thick_gate oxide
resulting from this process ﬁay have'poor integrity.

After transistor formation, the capacitor process module is
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2 inserted, having capacitor dielectric and polysilicon depositions to
formthe capacitor plate and resistor. The additional thernmal budget used
fior the capacitor and resistor wll inpact the transistors. It is desired
to sinplify the existing process and to mpdify the design for the

pol ysi | i CO”inééf@édf‘%ﬁﬁi&‘@abﬁEi%? kd?éc’fléléﬁ%ct %ﬁddpg%ygf‘ifc&{'d doubl e

poly capacitor nodul es can be integrate e ana capaci tor process.

U S. Patent gepoS#8idds i fotm €heakapaéitdy $18t83AnkoresiWd.LaChPgi ¢ and
enbedded nmenory integration methods. U’'S. Patent 5,668,035 to Fang et al

t eaches a dedfitienal pthemsd budGetPasedtfdy GHe, ¢hfatitbAnani®asditisstor
fabrication of an anal og capacitor using an oxide capacitor dielectric
| ayer. None¥diltimRachfthentsragpisitene. i nitedgisatdiesiredf toualmplify e doubl e

pol y_capaci Lgt . pY 0§ 45565 AN co 303k o cpac Lar i ptearated circuit

devi ce.

Accor di ngl yiabdr i Snd ddddBbrORkER! <& MEHL T 90+ L O Rk 0¥ g an
effective andyvery mamﬁ‘ acturraﬁiae %é)o%ﬁeés}'g Hﬂgr\éﬁggrgggéi%g&am‘gﬁzﬁ og
capaci tor. poly capacitor modules can be integrated in the analog -

capacitor process.

U.S. Patents 5,843,817 to Lee et al and
_§,858,831 to Sung teach logic and embédded memory integration
methods. U.S. Patent 5,668,035 to Fang et al.teaches a duél )
gate process. U.S. Patent 5,670,410 to Pan teaches
fabrication of an analog capacifor using.an:oxide capacitor
dielectric layer. None of these patents show the.integration
of dual gate and double poly capacitor processes for an

analog capacitor integrated circuit device.
SUMMARY OF THE INVENTION
Accordingly, it is a primary object of the

invention to provide an effective and very manufacturable

prcgess for fabricating an analog capacitor.



3. 0 - Anot her object of the present invention is to provide a
nmet hod for integrating the dual gate and double poly capacitor processes-
to fabricate an anal og capacitor integrated circuit device.

1n accordance with the objects of this i Avention, a method for i ntegrating

t he dual gate and double Aﬂg{fﬂ%‘g\%@é@rﬁpr&geéggg ﬁg_{@fgﬂﬁ%{a iasn_t%nal Iog

capacitor integrated circul I's achiev n isolation region

provi ded sepasalddG ?nefths%t ;_@ftiﬂ@e éf’cﬁnfg& gﬁbadﬁsﬁoeéte agld \WoulRa i n a

sem conduct’or substrate. Irst gate oxi | ayer Ts fornmed overlying the

sem conductgely Wddciitor Prbbessés Ied bt iTatendnaghaYeg adgmscitdr | I st
polysilicon layer is deposited overlying the first gate oxide |ayer and

t he i sol atimtegrstiesh cikocudki devieger is deposited overlying the first
polysilicon layer. A nitride layer is deposited overlying the oxide |ayer.
The nitride |ayer, oxide layer, and first polysilicon |ayer are etched’

away where they are not'govereg %X a n&sﬁbgﬁﬁfoggla ;ir t, polysilicon gate

electrode in the first ared 8RE°Y QQﬁ(ﬁﬁf sP PESF apdtitor bottom

Lot 0 YSRGS SO SR G GRSl RO U Sy 1 00
renoved in pohe EEPItor ProcdsSEs ORSl 419 cateldan! aX&lod Scdgd®bd N the
integrated circuit device is achieved. BAn isolation rggion

is Qrovided separating a first active area from a second

active area in a semiconductor substrate. A first gate oxide
layer is forméd overlying the semiconductor substrate in the

first and second active areas. A fi;st poljsilicon layer is
deposited overlying the first gate oxide layer and the

iéolation region. An 6xide layer is deposited overlying the

first polysilicon layer. A nitride léyer is depoéited

overlying the oxide layer. The nitride layer, oxide layer,

and first polysilicon layer are etched away whére they are

not covered by a mask to form a first polysilicon gate

electrode in the first area and to form a polysilicon

capacitor bottom plate. and overlying capacitor dielectric

‘comprising the oxide and nitride layefs overlying the

isoiatiqn region. The first gate oxide layer is removed in _

the second area. A secohd gate oxide 1ayer is formed in the

second area wherein the second gate oxide layer has a



“second area wherein the second gate oxide |layer has a - thickness

| ess than the thickness of the first gate oxide layer. A second
polysilicon |layer is deposited overlying the. second gate oxi-de | ayer,
«bottom capacitor plate and capacitor dielectric, and the first polysilicon

gate el ectrode. .The secon ol ysilicon | ayer is etched away where it is
not covered‘gﬂfké‘eﬁés N ids %@)&Fﬂ %5&&?@‘“&5 yoF | Fhe fifste Jatecrxd8e in the
second area.and to forma to apaci tor .plate. oyverlyinag the _botto

capaci t or pllzﬂyeerhavf‘AnSeFﬁ%acg%gﬁojt conyTayEE: +F ‘fpacy'/glelrtet%hgygﬁg?\ﬁgm:he

BRI EF DESCRI +EH g{g} : ol gui.

dr aw ngs for%-@r?gxag:r_?at ergixgﬁié\%a t 'ofbot tloén 88%%?}%% oﬂnl,rhﬁ?rnfg icgggﬁggﬁ?
Figs. 1 thrqughebtriks SA0CHRY | £idt0To1ysSEEEORGALE ARRRRGALI Ongeof a
preferred enbodi nent of the present invention. . DESCRI PTI ON

OF THE PREFERREDJEPROPSHEATN layer is etched away whaexre gdat dsamétdoubl e poly

anal og capacitor process wll now be described with reference to Figs.
1-11. covered by a mask to form a second polysilicon gate electrode

in the second area and to form a top capacitor plate '
overlying the bottom capacitor plate having the capacitor
dielectric layer therebetween.

3

BRIEF DESCRIPTION OF THE DRAWINGS

- In the following drawings forming a material

part of this description, there is-shown:

Figs. 1 through 11 are schemétic cross-—
sectional representations of a preferred embodiment of the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The dual gate and double poly analog capacitor
process will now be desc;ibed with reference to Figs. 1-11.
Referring now more particularly to Fig. 1, there is shown a

partially completed integfated circuit'dévice. The




%@ferrhng'nOM/nDre particularly to Fig.. 1, there i s shown a partially

conpleted integrated circuit device. The -

5 sem conductor substrate 10 is preferably conposed of silicon having a
{100) crystallographic orientation. Isolation regions are formed to

15 are for mARYG tor  RRSRERE ofd G, erpapr Sy ciprad Beg 1 eRE] 7 e

sem conductﬁ)%vﬁl Is_%

the thick gate e layer ckness

(A08). Srfkt LRtk A BIYERLLEIAL. | RddiBeagpl, 10 Tor M

bet ween about 100 and

120 Angstrof@yions are formed to sdbdrdtd aRRivel h+E48 #1fTonkd anpthkanket

deposited over the surface of the substrate overlying the

t hi ck gate oxide

14 and t he Fdelekamplds Feleansxide rdyiongoligsakéechormerlem ithe ypically
deposited by | ow pressure chem cal vapor deposition (LPCVD), as

i |1 ustrat edsennidérgiuctor spobattréte kasesshosin hat Régn hbowWexa50Ghend 3000
Angstrons and doped with ghosphorus. This first polysilicon [ayer wl|

form t he boieWHREEECToFY

ghratents % diggdsi a6 opoRNRIAANAG ith&hehi ck

oxi de. For ex%nggoe?‘,& rgl:fcgré} gg}?,gi%%eg d,‘%%'gte M, 14 USRI thickness

Referring t3¥
| of between about 100 and 120 Angstroms.

A first polysilicon 1éyer 16 is blanket

deposited over the surface of the substrate overlying the

thick gate oxide 14 and the field oxide regions 12. The

polysilicon layer is typically deposited by.low pressure

chemical vapor deposition (LPCVD), as illustrated in Fig.-z,

to a thickness of between about 2500 and 3000 Angstroms and

doped with phbsphorus. This first polysilicon layer will

form the bottom capacitor plate'and the transistor overlying

the thick oxide. For examplé) this might be a 5 volt'CMQS

transistor.

Referring to Fig. 3, an oxide layer 20 is

‘deposited over the first polysilicon layer to a thickness of

between about 100 and 200 Angstroms. A nitride layer 22 is
deposited over the oxide layer to a thickness of between

about 100 and 150 Angstroms. Alternatively, this dielectric



deposlted over the first polysilicon layer to a thickness of :between about
100 and 200 Angstrons. A nitride |ayer 22 is deposited over t he OXIde

| ayer to a thickness of between about 100 and 150 Angstrons

Alternatively, this dielectric 6 6
layer may be an ONO | ayer conprising a first layer of _.oxide _having a

t hi ckness GRYBEt R@¥nP8bdRitONDJ ayiea Eempﬁhﬁﬁﬁgcﬁnflﬁﬁt da¥8RJof a9%8+dRf

de h h f 0. A d
Thi 1a'T ayahasind, poERREEREe ot HatiRRn ot %‘ftb%‘%o%eaé@ 2R3 pRGEREER o
ANGStTrons. gacond layer of nltA@%Q'rIﬁ tl{lfé’lﬁ‘feéss O%O%E%qegﬁegb$ '

substrate and pattefned using convent| ography to formt

phot omask 390 ehE@WI50NAGgtrdhs,Thadf &r ehlr@OiawBéﬁ igPoRxidgchakfngngd the
dielectric layers 20 and 22 are etched away where they are not covered by
t he phot onmthicRaessAefshetweem dbomt 300t Gnd 20€ Amgstromss t he bottom
capacitor plate 30 overlying the field oxide region 12 with the capacitor
dielectric layer 20/22 overlying capacitor plate -30. Transistor 32 is

al so forned in one of the active areas_ of the substrate overlying the
thick gate oxide 14. photoresist lﬁyeﬁs%%gc%ﬁt:ﬁ%ﬁ’l"érnﬁgﬁ for maki ng

both the ~copaciLor Qaat,gﬂtqi[ Hie WeheOUBEL L DR8P 30 by gbr T © - and

the thick o ransr St e proce
form the photomask 25, shown in Fig. 4. The first

polysilicon layer 16 and the dielectric layers 20 and 22 are
etched away where they are not covered by the photomask 25.
As shown in Fig. 5, this etching forms the bottom capacitor
plate 30 overlying the field oxide region 12 with the
capacitor dielectric layer 20/22'dvérlying cépacitor plate
30. Transistor 32 is also formed in one of the active areas

of the substrate overlying the thick gate oxide 14.

By using a single mask for making both the
capacitor bottom plate with overlying capacitor dielectric

and the thick oxide transistor, the process is simplified.

Now, the thick gate oxide layer 14 is removed
in the other active area on the left side of Fig. 6. A thin
gate oxide_is grown on the Semiconductor substrate, as shown

in Fig. 7, in the area where the thick gate oxide has been



Now, .the thick gate oxide layer 14 is renoved in the other active area on
the left side of Fig. 6. Athin gate oxide is grown on.the sem conductor
Substrate, as shown in Fig. 7, in the area where the thick gate oxide has
Feen . 7 renoved. The thin gate

oxi de 34 has a thjckness of between . bout 50 and 70. Angstrons. The quality
of the thi CREBGYRR:  1Pe, P FRES(D sthohas, 3 Thickaass Qf Retueed the

pol ysi li con_i r e nd [ |.d . . :
Ref-erring n%%v&ﬁ ‘rl‘—lfl(E]G'“F%gtoams.l %%_ﬁﬁm%m %A%JC&%%%#%%FQ% Fté_lcd‘e&%‘s?’ldteed. over
the substrajg fadPRHR 1ahsibBbERILSS YrdiavRANbERANEe 2500 and 3000
Angstrons. -A second |ayer of photoresist is coated over the substrate and
patterned tpolysin comayehotl 6Spostectd e upddrP9ingi dxraw, |ayer is :
etched away where it is not covered by the nmask to formthe thin gate
transi stor 52 and the top plate capacitor electrode 54, as shown in Fig.
9. This conpletes the dual gate process and the - double
poly capacitor process. TREIPRFLRT RO EDFiGhe 8B SpreRd Rekysdildsionf j es
t he process,while,achi eving. ood alit hi ck gat |de, and requiring
no additi On%l?yepr 0%62 S:'Lgs %epo%1%e9 over qt"he s%gttra%e gy [e.Pé% dtd a

thickness of between about 2500 and 3000 Angstroms. A second

1ayér of photoresist is coated over the substrate and
patterned to form a mask, not shown. _The_second polysilicon
layer is etched.awaylwhere it is not covered by the mask to
form the thih gate transistor 52 and the top plate capacitor

electrode 54, as shown in Fig. 9.

This completeé the dual gate process and the
double poly cépacitor prbcess. The-ihtegration df the two
processes simplifies the procesé while achieving a good
quality thiék gate oxide, and requiring no.additional process
steps or thermal budget for forming the analog capacitor

54/30.

Processing continues as is conventional in the
art to complete the integrated circuit device. For example,
as shown in Fig. 10,'1ight1y doped regions 60 are formed

within the semiconductor substrate adjacent to the



steps -or*thermal budget for form ng the anal og capacitor 54/30.

Processing continues as is-conventional in the art to conplete the
integrated circuit device. For exanple, as shown in Fig. 10, lightly doped
“regions 60 are for rred Wi thin the sem congiuct or substrate adjacent to the

8t t 32 I d il

i rido, | EFRRSSHATES % eFophed SRATREP BaroRRPE Lotid  ROL1Tam R s 52
d 52 and h I g 30 and

5a. rospectatyreokdfiliiad Ceok Bxalifld CUALRCLIA TN B08 SIS i Re

sem conduch@r the bet dmd s tdr®08RakAd B2 tdnd th iWhaneiakRas182f aflkk 52, as is
conventional in the art. Referring nowto Fig. 11, a

thi ck insubattomy ahdyop Flate bllautebdelsapﬂm'iarﬁd 5éyerespectimslyate. This
| ayer 70 may conprise silicon oxide, borophosphosilicate glass (BPSG, :
bor ophosph8oTECS and (iraigngredons: 64 hare  themformed withinckhess of bet ween

about 10,000 and 12,000 Angstroms. Contact openings are pade through the
i nsul at i ngSPRYEPNIRCEIR s"é’&fl}é'ﬁit&t gsgoeiatef Wikl tBEhBARF RS HOFRgions or to
the capacit as_shown. The.qQ ngs are filled wwth a conducting |ayer,

such as tuﬁﬁgtéﬂ’ pPRigts Fonvgnsikan AL e art.

Referring now to Fig. 11, s thick insulating |
layer 70 is blanket deposited over thé substrate. This layer
70 may comprise silicon oxide, borophosphosilicate glass
(BPSG), borophospho~TEOS oxide, SABPSG, or the like and has a'
thickness of between about 10,000 and 12,00Q Angstroms.
Contact openings are made through ﬁhe insulating layer to the
substrate over the source and drain regions or to'the
capacitor, as shown. The openings are filled with a
conductlng layer, such as tungsten plugs 72. Another
conducting layer 74, such as aluminum or an alumlnum alloy,
is deposited and patternsd to complete the contacts as shown.
A passivation layer, such as silicon nitride laysf 80,

completes the integrated circuit device..

The process of the invention results in the
fabrication of an analog capacitor. The integration of the

dual gate and the double poly capacitor processes results in



conducting |ayer 74, such as aluminumor an -alumnumalloy, is deposited
and patterned to conplete the contacts as shown. A passivation |layer, such
as silicon nitride layer 80, conpletes the integrated circuit device. '
The process of the invention results in the fabrication of an anal og

capacitor. The integration of the dual gate and the doubl e poly capacitor
processes rastimple process with fewer steps and lower thermal bgdggtsinple

process with fewer steps and | ower thernal budget than the conventi onal
process. A Hhaph theaiconyeghiendkivkegess f oArBigR cTudbt Y Iare eeddgndst hi ck

ate transi stors S I S hi gh i or _ONQ capaci tor '
drerect 1o Eamisa B oieh, cf8 Enih SheBeck obbs i RRaL b wethe
t ransi st or t EEOr upl : p il eqihe i nvention
has been pé%?%%dpggféﬁéghggnNgﬁgéggg%fi gﬁ;&ffhd%%*%$%¥%%'tgﬁ$%e preferred
enbodi nent si gFEEdn uslesWal bikg1&Nakads 1feRd phY tEPRSRg Hbth Gthe i N the art-

that various changes in formand details nay bé mnade w thout departing
fromthe sptransiaitrsepdetbé tcapacitoreptliade. '

While the invention.has been particularly
shown and descfibed with réference to the preferred
embodiments thereof, it will be understood by those skilled
in the art thaf varioué changes in form and details ﬁay.be
made without'departing from the spirit and scope of the

invention.



CLAINS - - 10, 1. A method for fabricating an anal og

capaci tor Integrated circuit device conprising: - provi di ng
an isolation region separating a first active area froma second
active area in a semmsnductor 5 subst 1@t e; provi ding a

first gate oxidel Qver lyin L . sem_gond [.substrate in said
first and second1 a?%‘%ﬁ‘ﬂ f&'argggg}gatmg an anaggﬂoggﬁgﬁbé%rfi rst '
pol ysilicon | ayef, Qy&fd tdd'$i$aL5+ s o d i§qoxi de | ayer and said

i sol ation region;n gz * ggggségY}Eﬁeﬁﬁ%ﬁﬁ%ﬁ?iﬁayer overlying said first
polysilicon layer; providing AP98bi4ffom rdildni@eba¥StiRyes ! ¥i g said

oxi de | ayer; 15 etching away said nitride | ayer, said oxide"
| ayer, andactive farest fromyai sécomd | syteiverasiea ihey semic®iductor
covered by a mask to forma first polysilicon gate el ectrode in said
first activé@ aredukgkrateiforma pol ysilicon capacitor bottom plate

and overlying 20 capacitor dielectric conprising said oxide |layer and
said nitride layer oR¥I%Adig9s&i §irsh satexikda daver overlying rsaifi ng

Formng a second ohtrdiefln yBPLERRE I mpaed S80S Bhfln e
substrate in saige&ggond active area -
depositing a first polysilicon iayer overlying said
10 .first gate oxide layer.and said iéolation region;
depositing'an oxide layer o&erlying said first
polysiliéon layer:;
depositing a nitride layer overlying said oxide
layer;

15 etching away said nitride layer, said oxide layer,
and said first polysilicon layer where they are not
covéred'by a mask td form a first polysilicon gate
elecﬁrode in said first active area and to form a
polysilicon capacitor bottom plate and overlyiﬁg

20 capacitor dielectric comprising said oxide layer and
said nitride layer overlying said isolation region;

removing said first gate oxide layer in said second
active area;
forming a second gate oxide-layer overlying said

25 semiconductor substrate in said second active area

) D 0 0 :



*wherei.n sai d second gate oxide Iayer has a thickness | ess than the

thi ckness of said first gate oxide |ayer; depositing a second.
polysilicon | ayer overlying sai d second gate oxide |ayer, said bottom
ccapacitor 30 plate and capacitor dlelectrlc and said first

polysilicon gate electrode; - hlng away sai d second polysilicon
| ayer where it wherem Saig S@§9§ﬂegab§/ @‘%I@aﬁ’@rf gﬁﬁ a %‘ék%‘ﬁhe-’gﬁ)l ysilicon

t | ectrod dt tor’
P ate over | vi ng 858 GRS Coh CRSRKRESR of saldEiPstiugEa ovtde 1AM Lor
dielectric |ayer dd Cl?c;ﬂ%rl Begwgggbnéggolysﬂlcon 1a¥§9p4)§étﬂgn§{' d a_nal 0g

capacitor integrate rcult e net cording to
G aim 1 whereinggflsecond igaReabk98el BAEY), ishi@ bbetemOrhgc €& ON.

3. The method according to Claim1 wherein said first gat e oxi de 'l ayer
has a thi cBoesspdatéein®aapakatbrldfelectrid)d ahd) sARGSELOSE. 4. The
nmet hod according to aim1l wherein said first pol ysilicon Iayer has a

t hi ckness of bepotesibinan gate0electrodel; 3000 Angstrons.

etching away said second polysilicon layer where it
is not covered byla mask to fdrm a second polysilicon
gate electrode in said second active area and to form a
35 top capacitor plate ovérlying-said bottom capacitor
plate having said capacitor dieléctric layer
" therebetween; and
completing said analog capacitor integrated'circuit

device.

2. The method according to Claim 1 wherein said

isolation region is a field oxide region.

3. The method according to Claim 1 wherein said first
gate oxide layer has a thickness of between about 100

and 120 Angstroms.
4. The method according to Claim 1 wherein said first

polysilicon iaye: has a thickness of between about 2500

and 3000 Angstroms.

L



12 5., The,nmethod according to Caim1 wherein said oxide |ayer conprises-
silicon oxide and has a thickness of between about 100 and 200 Angstrons.
6. The nethod according to laim1 wherein said nitride |ayer conprises '
gilicon nitride and has a thickness of between about 100 and 150
Angstrons. 7. The nethod according to ad%im1 further conpri sing

deposi ting a secbndThe |methrddcgordipar to@lain dgwhereinnsaiddexidger
wherein said second silicon oxide_layer has a thickness_of between- about

100 and 120 Angst®BfE.compPriser, $11irRB 0K ANt fagoacthifkreshc®®i n said
second ate oxi I r_.ha hi_ckn f between about 50 and 70
5 g%ﬁggﬁﬁ%odﬁaamto 8P§QE§§ %’%ﬁ MRther ei n 'sai d second

Angst rons. 9. ccor _
pol ysilicon has a thickness of between about 2500 and 3000 Angstrons.

10. The method accor di hg to Caim1 further conprising: form ng source
and drain regi ong.i PThéahdthod according to Claim 1 wherein said nitride

iayer comprises silicon nitride and has a thickness of

between about 100 and 150 Angstroms.

7. The method according to Claim 1 further comprising
depositing a second silicon oxide layer overlying said
nitride layer wherein_said second silicon oxide layer

has a thickhess of between about 100 and 120 Angstroms.

8. The method according to Claim 1 wherein said secohd
gate oxide layer has a thickness of between about 50

and 70 Angstroms.

9. The method according to Claim 1 wherein said seépnd.
polysilicon has a thickness of between about 2500 and

. 3000 Angstroms.

10. The method according to Claim-l further comprising:
forming source and drain regions in said
semiconductor substrate adjacent to said first and

second gate electrodes;

| RN O R N



seni conduct or substrate adjacent to said.firSt and second gate el ectrodes;

13 5 ~depositing an insulating |ayer overlying said .
sem conductor substrate, said first and second gate el ectrodes, and
gai d bottom and top capacitor plates; "~ openi ng contact holes

egi ons andto said BBCEEEg AR sRTEAS G, 0eRP SPhEIMY SR T
filling said corgé.ﬁtcamh%%ow EOb &t FOUIUGLR0 £5 48T ana secdd! fald € ni ng

sai d conducting |ayer; and ‘depositing a passivation |ayer
overlying patterglgsttrodes,sand saidusdtititsh latiettopocapapli€de Fhittbsanal og
capacitor 15 integrated circuit device. 11. A nethod for -
fabricating an anal opreagagi tontact holest dpraugl saiduinsulatioy deyeri sing:
provi ding an isol ation reglon separating a first active area froma
second active aréhWKex1¥dngcealdcseprres and dypinr segions and to sajdovi ding

a first gate oxide |la erlying said sem conductor substrate in
said first lg%d sté’(?orﬁi%ldai?P%Bm Zapgc’a’f@aéﬂates' ~ depositing a first
pol ysi i con | ayer ovesiyisag §52id cdbbadd Tohed2hE R¥h Ioh S s A S

| sol ation region;
and patterning said conducting layer; and

depositing a passivation layer dverlying patterned
said conducting layer to complete said analog capacitor

15 integrated circuit device.

11. A method for fabricating an analog capacitor-
integrated circuit device comprising:
providing ah isolation region separating a first
active area from a second active area_in'a semiconductor
5 substrate;
providing a first gate oxide layer ertlying said
semiconductor substrate in said first and second active
areas; | |
depositing a first polysilicon layer overlying said
10 first gate oxide layer and said isolation region; |
depositing an oxide layer overlying said first
polysilicon layer;

depositing a nitride layer overlying said oxide

e



‘ depoesi'ting an oxide |layer overlying said first pol ysilicon | ayer;
depositing a nitride | ayer overlying said oxide

- 14 | ayer; 15 etching away said nitride |ayer, said oxide

~| ayer, and said first polysilicon | ayer where they are not

covered by a mﬁ%§éfxforn1a first polysilicon gate el ectrode in said
first active areda and to form a pol ysilicon capacitor bottom plate
and overlyjag 20  SaiAG Shad S5 581G GURALRENIs88d boprddla dyausr and
said nitride |layer overlying said isolation region; removi ng

said first gateamXisieid ®ieksti pobgs il bERDNGyer whefat they s not

formng a second gate oxide |ayer overlying said 25 sem conduct or
substrate in sateveredRy g&cmpsk tecform a fixsdr pphvsdl ticer@anke gat e oxi de
| ayer has a thickness | ess:-than the thickness of said first gate

oxi de layer; electrode qm,gaif fprst ARIVE FERGsPPACHR TR overlying
a1 £00MS, SR oA R Ropn SR BOEEUR SRS bR ofOEALALT T
1T T0, 2, oA BRUBLHEOR Sl s 10 il €OV 0 B
said nitride layer oveylying said isolation region;
rempving said first gate oxide laﬁer in said second
active area;
forming a second gate oxide layer overlying said
25 semicondﬁctbr substrate in said second active area
wherein said second gate oxide layer has a thickness
less than the thickness of.said first gate oxide layer;
depositing'a second polysilicon layer overlying
said second gate oxide layer, séid bottom éapacitor
30 plate and capacitor dielectric, and said first
polYéiiicon gate electrode; |
etching away said second polysilicon layer where it
is not covered by é mask to form a second pplysiliCOn
gate electrode in said second active area and to form a
~ 35 top capacitor plate overlying said bottom capacitor
platé having.$aid capacitor dielectric layer
therebetween;

forming source and drain regions in said

Wy



gate el ectrode in said second active area and to forma 35 top capacitor

pl ate overlying said bottom capacitor pl at e havi ng said capacitor
dielectric |ayer t her ebet ween; form ng source and drain
Yegions in said ' 15 3
- seni conduct or %&aw&haceefagx%gtfﬁé%ga&ﬁﬁttar@hl&fhrs%esﬁad gate 4
el ectrodes; depositing an insulating |ayer overlying said ;
seni conduq(pr FHndabateSal écttddds;and second gate el ectrodes, and

said bottom and top capacitor plates ' ‘openi ng cont act holes

t hrough 'sai d i nsul atdepgsliayeg amlSinsulatindelayengowalyisgusasdand drain

regions and to said top and bottom capacitor plates;

filling said cdﬁ¥%k99nﬁﬁp§§rwﬁ#bﬁtfﬁiﬁnd@@ﬂﬂnélrﬁye$n Secoﬂﬂugaﬁétternlng

sai d conductlng]ﬁgégr deposi_ti g a passivation | ayer
overlying pattét S §%ﬁ’os%diﬂﬁﬁ%apgy§1’ t%a&ﬁfd?cﬁft @ e&'anal 0g
capaci t or - integr c d.agcording
to Claim1ll wherein%%egg88 86ﬁ€£§%ﬁh |on%P5°ugh sa1 -qﬁ% X|de ?gﬁlon

13. The mejdiod ¢ cRigdi-A 159 S84 rg%&e@%g arﬁi\hdrég;io%{s and tdddagq0xi de

| ayer has a thickness o bet ween
top and bottom capacitor plates,

filling said contact holes with a conducting layer

and patterning said conducting layer; and
depositing a passivation layer overlying patterned
50 ~ said conducting layer to complete said analog capacitdr

integrated circuit device.

' 12. The method according to Claim 11 wherein said

isolation region is a field oxide region.

13. The method according to Claim 11 wherein said first
gate oxide layer has a thickness of between about 100

and 120 Angstroms;
14. The method according to Claim 11 wherein said first

.polysilicon layer has a thickness of between about 2500

and 3000 Angétrqms.
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and :120 Angstrons. , 14. The met hod according to Caim 1l wherein
said first - polysilicon | ayer has a thickness of between about 2500.
-and 3000 Angstrons. : 16 15. The net hod
taccording to Claim 1l wherein said oxide |¥yer conprises silicon oxide and

‘has a thi ckness gof Tf%ew]%ﬁedage%lﬁl fcr%?ggggmw%ﬁ@mn sailoxi@@ Method

according to Caim erern sail ayer conprises silicon nitride
and has a.  thi Gkness RhpRekuges; oxi@e28Ha 1R8s AW IH T ess ofl 7 The

met hod according™to Claim 11 further conprising depositing a second

silicon oxide |mafeedyabouitN@06aand 200 Rndgetkamel wherein said second
silicon oxide |ayer has a thickness of between about 100 and 200

Angst rons. 18. The nethod according to Caim 11 wherein said second

gate oxide | ayer_ has a thickness .of between about 50 and 70 Angstrons.

19. The net hod Hcot® AGtPEACREFPR AN SlaiBalY WRERAP S1Ysilicon has a -

thickness of t“%%%%?ée?ﬁ%%%rzéggpﬁgﬁks silicbn nitride and has a

- thickness of between about 100 and 150 Angstroms.

17. The method according to Claim 11 further comprising
depositing a second silicon oxide layer overlying said
nitride layer wherein said second silicon oxide layer.

" has a thickness of between about 100 and 200 Angstroms.

18. The method according to Claim 11 wherein said second
gate oxide layer'has a thickness of between about 50 and

70 Angstroms.

19. The method according to Claim 11 wherein said second
polysilicon has a thickness of between about 2500 and

3000 Angstroms.

20. A method for fabricating an analog capacitor
.integrated circuit device comprising:
providing an field oxide reéion separating a first

active area from a second active areéa in a semiconductor

L



3000° Angstrons. 20.- A nethod for fabricating an anal og capacitor
integrated circuit device conprising: providing an field oxide reglon
separating a first active area froma second active area in a

sem conduct or : 17 17 5 substrat e;

providing g firgihdd3a@edxi de layer overlying said seni conduct or
substrate in said first and second active areas wherein said first

oxi de | ayer has a thirokidsagod first datievestiidebbajyerd Greanlgihg0sAngst rons;
10 depositing a first polysilicon |ayer overlying said first
gat e oxi de | ayeemimdndactiof i subbtmatee inegadd; first and secdmdosctivg a
capacitor dielectric |layer overlying said first polysilicon |ayer;
etching away s@neasapleresn spid doinstc oxider laywer has a dhigknesst of

pol ysilicon | ayer, where_they e not _covere . by a mask to forma
first polysillﬁﬁﬂ: BPEEt}éhk?qq112° Ang§gF8m§frst active area and to

forma poI]y i 1icon gc&t s d ?ggazﬂcgna gyé)égwéglr}qn%agggid; or

~dielectric layer oveFPyln € T eglion r endvi ng -
sai d first gatei@didgatadyskridd Sdjdt %%aoadm £ieldChiiee YeRfion;

formng a second gate oxide |ayer overlying said
depositing a capacitor dielectric layer over1y1ng
said first polysilicon layer;
etching away said capacitor dielectric layer and
15 said first polysilieon layer where they are not covered
.by a mask to form a first polysilicon gate electrode in
said first active area and to fo:m a polysilicon
capacitor bottom plate and bverlying cabacitor
dielectric layer overlying said field oxide region;
20 remeving said first gate oxide layer in said second
active area; -
forming a second gate oxide layer overlying said
semicondﬁctor suﬁstrate in said second active area
wherein said second gate oxide iayer has a.thickneSS of
25 between about 50 and 70 Angstroms; |
depositing_a second polysilicon layer overlying
said second gafe oxide layer, said bottom capacitor

plate and capacitor dielectric, end said first

polysilicon gate electrode;
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senmiconductor substrate in said second active area wherein said
second gate oxi-de | ayer has a thickness of 25 bet ween about 50 and 70.
-Angst r ons; depositing a second polysilicon layer overlying

*sai d second gate oxide |ayer, said bottomgapacitor plate and

capaci tor gy electri Cé*tcﬁ?ﬂgsé‘h%yfééfci dsecqndfb §ﬂ a erﬂﬁu %}?&{- oge;

18 30 et chi ng away~sal @ secon ere

not covered by & HRIK cbOetfd bR & aredld wlﬂb&ml thécond poﬂf’éf—lf&&ﬁ rode I n
sai d second active area and to forma top capacitor plate overlying
sai d bottom capratid @lectrodepint sairh\sewprehiattispasrearanid et@cforne d ayer

35 t her ebet ween; and conpl eting said anal og capacitor
i nt egrated circdcign capacitgovbtate Overlyi@lsa‘mebnﬁt%dcmmmg to daim

20 wherein said capacitor dielectric |ayer corTPrl ses: a

first layer of Riat&dRViRAGEHA\VFIRAG #AF Aigdestric lager het ween about - 100

and 200 Angstr a second | ayer of silicon nitride having
a t%knce{sr%éroe%%%wfmeén ABout 100 and 150 Angst rons. :

completing said analog capacitor integrated c1rcu1t

dev1ce.

21. The method accordiﬁg to Claim 20 wherein said 
capacitor dielectric layer comprises:
é first layer of.silicon oxide having a thickness
of between about 100 and 200 Angstroms; and
5 a second layer of siliéon nitride having a

_ thickness of between about 100 and 150 Angstroms.

22. The method aécording to Claim 20 wherein said
capac1tor dielectric layer comprises:
a flrst layer of silicon oxide having a thlckness
of-between about 100 and 200 Angstroms;
5 . a second layer of silicon nitride having a
thickness of betwéen about 100 and 150 Angstroms; and
'é third layer of silicon oxide héﬁing a thickness

of between about 100 and 200 Angstroms.
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"22. The method accor di ng to Caim20 wherein said capaci t or
dielectric |ayer conprises: a first layer of silicon oxide
havi ng a thickness of "bet ween about 100 and 200 Angstrons; 5
sa second | ayer of silicon nitride having at9 t hi ckness of between about
100 ‘and 150 An@str Uhe; meétttbd accordingatbhClaim 3@ rfufthen icomprdsiag:havi ng
a thickness of between about 100 and 200 Angstrons.
19 23. The net hbdrmingrshunre @n@ dirgigOrégionrerinc &add si ng:
form ng source and drain regions in said sem conduct or substrate
adj acent’ to saS@MirpPRfugkRr substyatgnadjarent| R tFdigkLirsy and
depositing an insulagtin Igyer overlying said sem conduct or substrate,
said first ands§§883dgﬁg.e§ ectrofesit r odes, and said bottom and top
capaci t.or Qpl ates; ‘4 i . act S ¢k i nsul ati ng
| ayer Epto underF?P%sglgjéﬁggpag{;ulg%gagggﬁgr %lgszéfe%‘?%\%ig%d%%c}%sai d 10 top
and bottom capaemiebn@hét®s substrate, shilil st alth UHAE daglees Wi th a
conducting | ayer and patterning said conducting |ayer; and
depositing a padsctabies, | axykrsaivebotiton palit copechpacitosaipd atesguct i ng
| ayer to conplete said anal og capacitor 15 integrated circuit device.

- opening contact holes through said insulating layer

to underlying said source and drain regions and to said
10 top and bottom capacitor plates;
filling said'coﬁtact holes with a conducting layer
ahd pattefning said conducting layer; and
depositing a passivation layer overlying patterned
said conducting layer to complete said énalog capacitor

15 integrated circuit device.
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