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METHOD QF FABRICATING A POLY-POLY ·~APACITQR WITH 
A SiGe BiQfOS INTEGRATION SCHEME 

DESCRIPTION 

Field of the Inyention 

The present invention relate~ to BiCMOS (i.e., ~ipolar and ·complementary metal 

oxide semiconductor (CMOS)) technology, and more particularly to a method of 

fabricating a polysilicon to pol~ilicon, i.e., poly.;poly, capacitor integrated with a. 

SiGe heterojunction bipolar transistor. 

· Backtm>und of the Invention 

. . . 

In the ~~Id of semiconductor device manufacturing, CMOS and Bi CMOS 

technologies haye been. widely used for integrating highly complex ~og-digital 

subsystems onto a single chip. hi such subsystems, high precision capacitors are 
typically. required. 

Several types of capacitors are presently avajlable including di~ion~poly capacitOrs, 
· ·poly-poly capacitors and metal-metal capacitors. In order to meet th~ demand for 

high precision capacitors in today's generation of integrated deVices, ~ly-poly 
·.,,,.; .. 

capacitors.have been ~creasirigly us~ 

Despite its. ·high precision, a poly-poly capacitor is a compromise betWeen high ~st 

~d ideal .capacitor ~haracteristics since it is relatively easy to construct and ·has · . . . . . 
electrical characteristics that are better·than·di~ion-poly capacitors, but inferior · . 

. ~lectrical ch~cterl~cs. to n.iet8.t-metal cai>acitors: However, a metal-metal capacitor 
_ ~s much more difficult to ~ricate ·fl1an are poly-poly capacitors. 

. .. 
. . . . ~ . 

Moreover, poly~poly"capacitors are kn.oWJ1 to have a more linear V·C relationship thari 
M9S (i.e., diffusion-poly) capacitors .. The dielectric for MOS capacitors reswts from · · -· 
~ oxi~e that is thermally grown over a hlghly.doped diffusion region. In con- the. 
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dielectric for a poly-poly capacitor is generally a deposited chemical vapor deposition . . . ' . . 

(CVJ?.) oxide anc,i reliability requiremepts cause the resulting oxide to be thicker than 

can be realized with a thennal oxide. Therefore, higher capacitance values generally 
. . 

result for MOS capacitors than .poly-poly capacjtors. 

Although varirius me~ods.of forming poly-poly capacitors~ known, most prior art 

methods are not suitable for integration with BiCMOS processing schemes. · In view 
. . . 

of the BiCMOS integration problem with prior art methods, there is a continued need . . . . 

for developing a new and improved method of fabricating a poly-poly capacitor · 

u~iizing existing polysilicon lay~rs and masking steps employed in conventional 

,BiCMOS processe8. Specifically, it would be highly beneficial if a meth~d of 

fabri~ting a poly-p0ly capacitor could.be developed in which the bottom plate of the 
: capacitor was fonned from a gate of the M<?S transistor, and wherein the top plate of 

the capacitor wa8 formed from the ba8e region of a heterojunction bipolar transistor. 

Summary of the fnyentiou 

One o~ject of the present invention is .to. ~vide a n1ethod of fabricating a poly-poly· 

capacitor.for use in GMOS or BiCMOS integrated circuits that is.not eo~pli~ated or 

ex~nsive. 

\ 

· Another object of the presenfinvention is to provide a method· of manufacturing-a · . . . . . 

poly-pol)' capaciior utilizing existing polysiltcon and masking. steps, thereby achievin$ 

· • the integration of the poly-poly capacitor into a BiCMOS .device at a low cost. . 

A yet further object of the present-invention is to provide a metho~ of fabricating a· 
poly-poly capacitor .utiliiing steps and structures that are typically used to fo~ the 

. gate of the MOS transistor _and SiGe base stntcture of the bipolar transistor in ·a 

BICMO~ process. 

These and other objects and adVantages are ~hieved by utilizing the inventive metl19d 

in which the lower polysilicon layer of the capacitor is formed during deposition of . . . . . . 
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the CMOS gate electrode and the upper Si Ge polysilicon layer of the capacitor is 

formed during the growth of.the_ base· region of the SiGe heterojunction bipolar 

transistor. Broadly speaking, the inyentive method thtis comprises forming a lower 

plate electrode of a poly-poly .capaeitor during deposition of a gate el~trode of.a 

·CMOS transistor; and fonning an upper Si Ge plate el~ctrode during growth of a Si Ge 

base region of a heterojunction bipolar transistor. 

. . 

Specifically, and in a first embodiment of the present invention, the inventive method 

comprises the steps of: 

(a) forming a first polysilicort layer over a portfon of an isolation region in a device 
. . . 

region in which.a p0ly-poly. capacitor is to be fonned; 

(b) forming first ni~de spacers about said first polysilicon layer; 

(c) depositing a nitride.lay~ over said first polysilicon layer and. said first nitride 

spacers; · 

· ( d) implanting ion8· of a first conductivity type into.s.aid first polysi~con layer so as to 

form a lQwer electrode of said. p0ly-poly ~apacitor; . 

( e) reniQving portions of said ni:tride tayer·so as to form sec<>nd nitride spa~ and to 

expose a portion of said lower electrode; 

(f) forming a film stack on at. least said exposed portion of said lower electrode, said 

film stack comprising an oxide layer, a second layer of polysilicon ·and a layer 9f 

SiOe; 

. . 

. (g) implanting ions of a s~nd conductivity t.YPe that ~e different from said first. 

conduc~vity i.ype into said l~yer· of SiGe and said second layer of polysili~n; . 
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(h) etching at least said layer of SiGe and said second layer of polysilicon so as to 

form an upper electrode of said poly-poly capacitor; and 

. . 

(i) saliciding all exposed surfaces of said upper electrode. 

It is noted that the aboye processing steps are used iri f~nning a high_ capacitance poly­

. poly capacitor. Alternatively, a patterned protective nitride layer can ·be formed on 

portions of the exposed upper electrode _prior to s~iciding the structure. 

In accordance with the second embodiment of the present invention, in which a high. 
. . 

voltage d~vice is form~ the method of_the present invention ~mprises the steps of: 

(~) fonllin:g a first polysilicon·layer over a portion of an isotation r~gion in a device 

region in which a poly-poly capacitor is to be formed; 

.(b) forming first.nitride s~c~ about said··first polysili~:g. ~ayer; 

( c) depositing a nitride layer over said first poly~ilicon layer and said first nitride 

spacers; 

· ( d) implanting ions of a first conductivity type iDto said· fi~st polysilioon layer so as to· 

form a· lower electrode of said poly-poly _capacitor; 

( e) forming a film stack on at least said nitride layer~ said film stack comprising an 

oxide layer, a second lay~ of polysili~on an~ a layer of Si Ge; 

(f) implanting ions of_ a second concb.~ctivity type "that are di,ff~ent :from said first 

· conductivity type into said layer of SiGe and sai~ second layer of polysilicon; " . 

. . . 

· . (g) etching at least said layer of SiGe and said sec6nd layer of polysilioon so. as. to 

· form an upper electrode of sai4 poly-poly capaci~r; ·and. 
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· (h) saliciding all expose<I surfaces of sai4 .upper electrode. 

As is the case in the first em~dimen~ a patterned protective nitride layer can be 

fomied on at least a p0rti-0n of the exposed upp~ electrode prior to salicidation. . 

It is emphasized·herein that the doped first layer of~lysilicon serves as the_ lower 

electrode of the inventive poly-poly ca,pacitor, whereas the doped SiGe layer together . 

with the doped see<>nd layer of polysilicon serve as an upper electrode ~f the poly-poly 

capaeitor. 

· Brief Description of the Drawinas 

FIGS. 1.;9 are cross-sectional vi~ws of a poly-po~y caJ?BCitor thiough various processing. 

· steps used in the first embodiment of the pie~nt invention. 

FIGS 10-11 show an optional processing step wherein a patterned protectiv~ nitride 

layer is employed in the first embodiment of the present invention. 

FIGS 12-19 are cross-sectional view8 of a-polywpoly capacitOr through various. 

processing_ steps used_ in the second embodiment of the present invention. 

. . 

FIGS 2Q-2 l show an optional processing step wherein a patterned protective nitrid~ · 

layer is employed in the second embodiment of the present invention. 

Detailed Pescrjption gf tbe Invention 

The ·present inv~on, ~hich provides a method of fabricating a ·pt>ly-polY: capacitor 

iii:tegrated wi~ a ·sioe BICMOS process, will now be described ·in more detail by 

· referring to the diawings that acco~y the _pre~ent appli~tion. It should be n<?ted . 
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that like and corresponding elements are ~ferred to. by l~e and corresponding 

reference numerals. Furthermore, in the drawings of the present invention, only the 

capacitor device region of the BiCMOS device is shown. The CMOS and bip6lar 

_device' regions, which ~e not shoWn. in the drawings, are form~ in regions ~at are· 
. . 

adjacent to the :capacitor device regi.on shown i~ the drawings. 

Reference is first m_ade to FIGS 1 -9 which ill~strate the formation of a h~gh 
capacitance poly-poly c~pacitor through various processing steps used in a first 

embodiment of the· present inv~ntion. Specifi~ly, FIG 1 shows the"formation of a 
. . . 

first polysilicon layer 14 over a portion of isolation region 12, which is formed in 

semiconduct(>r substrate 10. SemicondUctor substrate 10 is composed of a 
· conventional semiconducting material iii.eluding, but. not limited to: Si, Ge, SiGe, 

. GaAs, InAs, InP and all other IlJ/V compound semiconductors. Layered substrates 
s~ch as. $i!Si.or Sl!$iGe are also contemplated herein.·· Of these semicopducting . 

. . . 
materials, it is ·preferre4 that the senticop.ducior substrate be comi)os~ of Si. The . . . . 

semiconductor_ substrate ~y be a p-type substrate or an.;~ -substrate ·4epending on 

the type of MOS ~vice. to.be p~~ent ~the f~ BiCMOS structure. 

The isolation region may be a.LOCOS (local oxidatio~ of ~ilioon) reSion or a trench 
isolation regio~ with prereren~e given to a trench isolation region $UCh as shQwn iii . 
FIG 1. When LOCOS isolation is employed, conventional oxidation processes well· · . . . . . 

kriown to those skilled in 1;he art are~ in fonning ~egion 12. On the other ban~ · · 

· when isolati~. region 12 is a trench isoiatioJ;t region, such as·shown in FIG 1, the 
. . 

isolation trt?11Ch region is formed utilizing conventional lithography. etching arid 
. . 

trench filling~ Since the formation of isolation regions includes conventional . . 

process.es well-known to those skilled in the ~ a detailed qescriptiori coticerniiig the 
. · same is no_t proyided herein. 

. - . 
First Polysilicoil layer 14 which will subsequently become the lower el~trode of the 

. . I . . . . . . . . . . 

poly-pcily .capacitor is alSo form~ in the CMOS device_ region and will be·used.in the . 

CMOS device region as the gate eiectrode of the CMOS device. First polysilicon layer· . ~ . 

14 is formed in the present invention utilizing a eonventioiial deposition proce~s 
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including, butn~t Hmited to: chemical vapor deposition (CVD), plasma-assisted CVD, 
. . . 

sputtering, chemical solution deposition and other like deposition processes. The 

thickness of the first-polysilicon layer may vary, but typically the first polysilicon 

layer has a thickness of from about 500 to about 5000 A, with a thickness of from 

about 1000 to about 2000 A being more highly preferred. 

Next, arid as illustrated in FIG 2; first nitride s~s 16 are formed about the ~rst 

polysilicon layer. Specifically, first nitride spacers 16 are formed.on exposed vertical 

edges. of the previously formed first polysilicon layer. The first nitride spacers which 

are eompo~ed of a conventional. nitride material such as Si3N4 are form~ by a 

conventional deposition process such as CVD, plas111a-assisted CVD and other. like. 
. • . I . 

deposition pri>cesses, followed by. lithography and etching. The etching process 
. . . 

. employed in forming first nitride spacer8 16 is a conventional etching process which 

has a high selectivity ~or removing nitride as compared·to polysilicon. 

FIG 3 shoWs the poly-j)oly c~pacitor structure after fonnins second nitride layer 18 
. . . 

over the.structure sho~ in FIG 2. Specifically, the second ni1;ride layer is form~. 

over first polysilicon la~r 14 and first nitride spacers 1. 6 utilizing a conventional 
. . . . . 

deposition process which is the same .or different~s used in forming the first nitride 

spacers. Moreover,_ the second nitride layer ~y b~ composed of the same or differet~.t 

· nitride-containing material as the first nitride spacers. It is noted ·that the ~nd · 

nitride layer_serves to protect the ~jacent device regions during the form~tion of the 

p0ly-p0ly capacitor. · 
. .· 

With the second nitride layer in "placC, ions of a first condu<?tivity type· (P- or N-type) 

20' are implanted into the first polysilicon layer so as to form lower electrode 22 of the. 
. ' 

.j>oly·poly capacitOr, See FIG 4. The ion implantation used in forming the lower 

electrode of the poly-poly capaci~r is. cartjed out in a conventional ~on iJI)plantatioil 

apparatuS which is capable of operating. at con~entional implant energies.- The 

· concentrati~n of the dopant fon used in ~s. implant step may vary and is Within values . . . 

typically used by_~ose skilled in the art. Moreover, the type of dopant _ion ~ployed .. 
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in this step of the present inve;ntion is only dependent upon the type of device to be 

fabricated. 

Iil accordance with the first embodiment .of the present invention which is used in 
. . 

inakitig.high capacitance polyapoly capacitors, the second nitride layer is patterned 

utilizing conventional lithography and thereafter an etching process which has a high 

selectivity for removing nitride as com~ to doped ·polysilicon is employed so as to 

form second nitride spacers 24, See FIGS. Spc;,cifically, second nitride layer is is 
. . 

etC~ed so as to fonn a window 21 in the second nitride layer that exposes a portjon of 

the underlying lower electrode. 

. . 
Next, and as is illustrated in FIG 6, fibn Stack 30 is formed-on the structure shown in 

FIG 5. In ac®rdance with the present invention, film stack 30 is comp<>S~ of a layer 
. . . . . . 

of oXide 32, a second laye~ of polysili~n 34· and ~layer of SiGe 36. the layer of 

oxide 32 is f~nned in the pres~nt invention utilizing a conventio~ <k'.position process 

such as CVD or alternati'[ely, oxide layer.32 can beJonned by a conventiorutl thermal 

· growing process.· Th~ thickne~s of the oxi4e layer J:WlY vary, but typically, oxide layer 

32 offiJm stack 30 has a thickness· of from about so to about 200 A. 

Polysilicon layer 34 of film stack 30. is_f'onned utili_zing the same or different 

deposition:process as used in fonning first polysilicon layer 14. The thickD.ess of 
. . . 

polysilicoil layer 34 may vary, but typically ·sec0nd polysilicon layer 34 of film suwk 

30 has a thickness of from about 1 ()() to about 1000 A 

_SiGe layer 36 of film stack 30, which also is used in forming the SiGe base region of 
. . 

th~ bipolar ·transistor region {not shown), is fonned utilizin~ a conventional deposition · 

pr~ss-including, but not limited tm ulf:taahigh vacuum chemical va~or deposition . 

· (l)HVCVD), molecular beam epitaxy (MBE), rapid thennal ch~mical vapor 

· . dep9sition {RTC\'D), and plasma-enhan~ chemical vapor deposition (P~VD). It is 

. noted that the SiGe thickness may vmy, and.thus is not limited to a specific ~9kness 

range. Each. ~f the aforementioned depos~tion processes used in fc_>nning the Si Ge 

layer include the use of conventio~ conditions ~t are well known to those· skilled 

8 



~n the art. ·The conditions ~Y vary depending ori the type of deposition process used 

in forming the SiGe layer. 

Afte.r film stack 30 has been formed over the exposed lower electrode, SiGe layer 36 

and second poiysilicon layer 34 are subjected to an ion implantation process wherein 

ions of a second conductivity fype 38 that are different from the first are implanted 
. . . . 

into layers 36 and 34. Specifically, the above mentioned seeond ion imp~antation.step 

is carried out in a conventional ion implantati~n apparatus whieh is capable of 

oi>erating at conventional implant energies. The concentration of the dopant ion used 

. in_this implant step, i.e., doping oflayers 36 and 34, may vary and is dependent on the 

.. type of dopant iJl1planted into th~ first polysilicon layer. This step of the present . 

invention Which forms doped layer 40 is. shown in FIG 7. It is noted·that doped layer 

40 is a _oombinati~n of SiGe layer 36 and second· wlysilicon 34. Moreover, doped · 

layer 40 seryes as· the: upper elec,trode of the inventive p0ly-poly capacitor~ 
. . . . 

After doping the SiGe. and_ second polys~licon layers with ions of a second 

· conductivity type, doped layer 40_ (i.e.~ doped SiGe and doped second p0lysiUcoil 
. . . 

laye~) is subjected to conve~cinal lithography and etching processes which are 

~ble ·of ~tterning the do~ SiGe+second polysilicon. layer intO ~pper electrode 40 .. 
. . 

fo~ng the ~cture shown·in FIG 8. It should be noted that during etching of the _ · . ·. . 

doped SiGe+second polysilicon Ia)rer, some of the underlying oxide layer may be also · 

be etched. 

Following this step of the present inVention, the upper electrode, i.e.,. doped layer 40, 

·inay be optionally subjec~ to another i<m implantation process where.in additional · 

second ions are implanted into the upper electrode. It is noted that this optional ·. . . 

additional implant step_ ~orrits source and drain regions (no~ sho~· in the drawings) in 
i . • • 

the CMOS device region. FIG 9 shows the structure after th~ exposed surfaces of the . 

up]:)er elect:i'ode liav~· been subjected to a· conventional sal~~cation process wherein 

·. salicide region 42 is fonned therein. The safidication-j>mcess is.carried utilizing .. 
. . . 

· conventionat annealing temperatures and ti.mes well k.noWn. to qiose skilled in_ the art .. 
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------ ------------------·------------- -····· -- --- ---- --· 

FIGS 10-11 show additional processing steps tltat may be employed in the first 

method of the present invention prior to conducting the ~alicidation ~ocess. 

Spec.ifically, FIG 10 shows the structure of FIG 9 w~ch includes patterned protective 

nitride layer 44 formed on horizontal surfaces of the poly-poly capacitor, The 

patterned protective layer is formed by a conventional deposition process, followe4 by . 

lithography and etching. FIG 11 shows the structure after conducting the above­

~entioned salicidation process. 

. . 

FIGS 12-19 show the second embodiment. of the )?resent mv~ntioni~ which second 

nitride layer ,.8 remains in the structure throughout the various pr~cessing steps. This 

results in a high voltage poly-p0ly ca~itor device. Specificaily, the ·processing steps 
. . 

used in forming the structures shown in FIGS 12-lS are identical to that shoWn. in 

FIGS 1-4 above. Instead of etching the nitride layer as shown in FIG 5, the nitride 

-layer in this -embodiment of the present invention. i~ not etched and film stack 30 -is 
. .. . . 

~onned thereon utilizing-the processing steps mentioned above so as· to provide the 

- structUre _shown in FIG 16. FIGS 17•19 are identical to FIGS 7-9 with.the exeeption 

that the· poly-poly capacitor includes second ~itride layer 18 therein. . 

.. 

FIGS. 20-2~ show. an optional step of the secon~ embodiment of the pr~ent invention · -

wh~ a pa~med protective nitride-layer is employed 

While this -invention has been p_articularly shown and described with respect~ 
. . 

preferred embodiments. thereof, it ~I be und~rstopd by those skilled in the:art that . 

the foregoing and other changes iii fonns and details may be made without departiiig 

fro¢ the spirit and· scope of the present invention. It is therefore inten~ that the . . . . 

. present invention· not be limited to the exact forms and details described and . : 
. .. . . 

il~UStrated; but fall within the scope of the awended Claims. 
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. . 
Having thus described our iti.vention in detail, what we.claim is new and desire to 

secure by the letters Patent is: 

1. A method for fabricating a·poly-poly capacitor integrated with a BiCMOS process 

comprising forming a lower plate electrod~ of a poly-poly capacitor during deposition 

of a gate electrode of a CMOS ~iStor; and forming an upper SiGe plate electrode 

during growth of a Si Ge h&:Se region of a heterojunctiQn bipolar transistor. 

2. The method of Claim 1 wherein said lower plate electrode is formed by the steps 

· of:. fanning a first pol~licon ~yer over a portion of an isolation region in a _device 
. . 

regioll: in which a poly-poly capacitor is to be formed; forming first nitride ~pacers . 

about said first polysilicon layer; depositing a nitride layer over said first polySilicon 
. . 

. layer and said nrst nitride spacers;.and implanting io~ of a first conductivity type into 
said first jlolysilicon layer so as to. form Said lower plate electrode of said poly-poly 

capacitor .. 

. . 

3. The method of Claim 2 wherem said upper Si Ge plate ~lectrode. is formed by the· 

steps of:. removing portions of said nitride layer so as to form sec0nd nitride spacerS . . 
. - . . 

and to expose a p9n;ion of ~d low~r plate electrode; forming a film stack·on at least · 
said exposed portiop of said lower plate electn~de, said film stack comprising an o~de 

la}er, a second layer of polysilicon and_ a layer of SiGe; implatiting ions of a second 
. . . 

conductivity type that are different from said first conductivity type into said l!lyer of· · 

sioe and said s~nd:layer of.polysilicon; etching at least said layer of SiGe ·and ·said 

second layer of polysilicon so as to form said upper plate electrode ~f said poly-poly 

capacitor; ~d· salicidiitg all e~sed surfaces ·of said uwer SiGe pla~·electrode. 
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4. The method of Claim 3 wh,erein a patterned-protective nitride layer is fomied on 

portions of said upper Si Ge plate electrode prior to salicidation. 

5. The method of Claim 2 wherein said upper SiOe plate electrode is formed by the 

step~ of: forming 8: film stack on at least said nitride layer, said film stack comprising 

an oxide layer, a second layer of polysilicon and a layer of SiGe; implanting ions of .a 

second conductivity type that ar~ differe~t from said first conductivity type into said · 

la:yer of Si Ge and said second layer of polysilicon; etching at least said layer of Side . 
. . 

and said second layer of polysilicon so as to form said upper SiGe plate electrode of · 

said poly-poly eapacitor; and saliciding all expo'sed sUrfaces of said upp_er SiGe plate 

electrode. 

6. The metho~ of ~laim S wherein a patterned protective nitride layer is formed on 

portions of said upper SiGe plate electrode prior to salicidation. 

. . 

· 7. A method for fa~ricating a poly-poly capaCitor int~grated with a Bi CMOS process 

· comprisingthe_steps of: 

(a) forming a first polysilioon layer over a portio:n. of an isolation region in a device 

-region in which a poly-poly capacitor is to he formed; 

(b) fonnirig first nitride spacers abou~ ·said first polysilicon layer; 

. . 

( c) depositing a nitride layer over said first polysiliC:On -layer and said first nitride 

spacers; 

( d) implanting ~ons of a first ~nductivity type into said first polysilicon layer so as to- ·· 

form a lower electrode of said, p(>Jy .. poly capacitor; . 

( e) removing p0qions of said nitr.ide layer SO ·as to form. second nitride SJ>a:cers and-to 

expose a portion of said lower eiectrode; 
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( f) forming a film stack on at least said exposed portion of said lower electrode, said 

film stack comprising an oxide layer, a second layer of polysilicon and a layer of 

Si Ge; 

(g) implanting ions of a second conductivity type that are different from said first 

conductivity type into said layer of Si Ge and said s~ond layer of polysilicon; 

(b) etching at least said layer of Si Ge and said second layer of polysilicon so as to 

. fonn an .upper _electrode of said poly-poly capacitor; and 

(i) saliciding all exposed surfaces of said upper electrode. . . . 

8. The niethod of Claim 7 wherein a ~attemed protective nitride layer is fonned on 

portions of the exposed uj>per electrode prior to saliciditig. 

9. The method of Clairit 7 wherein said first polysili,con. layer is formed .. by a 

deposition process 8elected from the group consisting of che~cal vapor .deposition 

ccVD>, ptasma-assist:etl cv0,.sputtering and chemi~ 8oJution .deposition .. 

10. · The method of Claim 7 wherein said first ttltride spac~rs are formed by deposition . . . - . , 

and.etching. 

. . 
11. The method of Claim 7 wherein.said nitride layer is formed by a dep<>sition 

. . 

process selected from CVD, p~ma-assiSted CVD , sputtering and chemical solution· 

· depositi(m. 

12. The meth;od of Claim 1 wherein said layer of sl.Ge provided in step (f) is formed 

. :from a d~position proeess selected from. the group cons~sting of ultra-high vacuum. ·. . . . . . . . 

chemical vapor depo~ition (UHVCVD), molecUtar beam epitaxY (MBE), rapid 

the~ chemical vapor deposition (RTCVD) .and ·plasma-enhanced chemical va.po! 

deposition (PECVD). 
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13. A method for fabricating a poly-poly. capacitor·integrated with a BiCMOS process 

. comprising the steps of: 

(a) fonning a first polysilicon layer over a portion of~ isolation region in a device 

region in which a poly-poly capacitor is to be formed; 

(b) forming first nitride spacers about said first polysilicon layer; 

( c J depositing a nitride lay~ over said first polysiUcon l~yer and said first nitride 

spacers; 

. . . 
( d) implanting ions of a first conductivity type into said first p0lysilicon layer so as to 

· form a lower -electrode of ~d poly-poly capacitor; 

(e) f(,l~ a fihn stack on at least said nitride layer,· said film stack co'mprising an . . . . . . 

oxide layer, a second lay~ of polysilicon and a layer of :SiGe; 

(f) implanting ions ·of a second conductivity type that are .<H.fferent from said first 

conductivity type into said layer of SiGe and. said second layer of polysilicon; 

(g) etchlng at least .said layer of SiGe and said second layer of polysilicon so as to. 

·. .. fonn ~upper electn.lde ~f'said poly-poly capacitor;. and·. 

(h) saliciding all expoSed surfaces of sai4 upper electrode. . . . .: 

14. -ni.e method of Claim 13 wherein a patterned protectiv~·nitride layer is formed on 
. . 

-~ons of the exposed upper e~ectrode prior to salicimng. · 

1 S. The method. of Claim 13. wherein said first polysilicon layer ~s formed by a 

deposition process se.lect~ ft.9m the group consisting of ~hem.foal vapor _dep~sitlon· · 

(CVD}, plasma-assisted CVD, sj,utterfug ~chemical solution deposition. 

14 



· 16. The methodofClaim,13 wherein said first nitride spac~rs are formed by 

deposition and etching. 

17. The method of Claim 13 wherein said nitride layer is formed by a deposition 
. . . . 

process selected from CVD, plasma-assisted CVD , sputtering and chemical solution 

deposition. 

18. The method of Claim.13 wherein said layer of Si Ge provided in step ( e) is fomied 

from a deposition process selected from the group consisting of ultra~high vacuum 

chemical vapor ~position (UHVCVD), molecular beam epitaxy (MBE)~ rapid 

thermal chemical vapor deposition (R TCVD) and plasma-enhanced chemical vapor 

dep0sition (PECVD). 
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