o e

RTMP's copy)
I NTEGRATED CMP STOPPER AND ANALOG CAPACI TOR
BACKGROUND OF THE | NVENTI ON (1) FIELD OF THE | NVENTI ON
The invention relates to the general field of chemcal- mechanical

polishing, nore particularly to end point detection, and the formation of
an anal og capacitor.

-1 -

INTEGRATED CMP STOPPER AND ANALOG CAPACITOR

BACKGROUND OF THE INVENTION

(1) FIELD OF THE INVENTION

The invention relates to the general f£field of chemical-
mechanical polishing, more particularly to end point detection,

and the formation of an analog capacitor.

(2) DESCRIPTION OF THE PRIOR ART

In integrated circuit technology, the removal of various
layers is usually accomplisheq through wuse of liquid or gaseous
etchants. In these cases, the reaction products are fluids that
are readily removed from the reaction site so that etching can
proceed at a uniform rate. In certain cases, however, the

reaction products are insoluble'solids that are, :at best, hard to



;(Zf DESCRI PTI ON OF THE PRI OR ART In integrated circuit technol ogy,
the renoval of various |layers is usually acconplished through use of

|l iquid or gaseous etchants. In these cases, the reaction products are
fluids that are readily renoved fromthe reaction site so that etching can
proceed at a wuniform rate. In certain cases, however, the reaction

products are insoluble solids that are, _a§ best, hard to

- 2 - renove. At worst, such etchants serve Onlr?ia(tg: und%rm' ne, or
weaken, TeR@Ve. ayefts wprsbgrfugh REFPANYTe SEFVRAc O™ INGEC AT CapSnce
of any_ ot her ctign, are thus quite _ineffecty S tchants.
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(such as the et Fts can-be
etchants.

In etching situations of this sort, mechanical assistance in
the form Qf a slurry comprising an abrasive powdér‘suspended in a
suitable liquid medium (such as the etchant iéself) can be used
to complement the action of the chemical etchant. This technigque
for removing material through a combination of chemical and

mechanical means is referred to as Chemical Mechanical Pdlishing

(CMP).

CMP is growing in éopularity as a method for planarizing
integrated circuits (ICs) since a planar etch front, independent
of the material being removed, ié always pbtained. An important
part of the overall CMP methoddlogy”is being able to determine as
cheaply as possible exactly when to stop the pfbééss._ That is,
an end point detector is needed to signai-when exactly the

desired amount of material has been removed.

A number of ways for accomplishing cheap and efficient end
point detection have been proposed in the prior art. In one of
these methods a layer of a material that is different from the

material being removed is included within the latter. The
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. to conplement the action of the chemical etchant. This technique for
renmovi ng material through a conbination of chemcal and nechani cal neans
is referred to as Chem cal Mechanical Polishing (CW). CWP is
growing in popularity as a nethod for planarizing integrated circuits
(1 Cs) since™a planar etch front, independent of the material being
renmoved, is always obtained. An inportant part of the overall CW
nethodology is being able to determine-&- cheaply as possible exactly when
to stop the process. That is, an end point detector is needed to

A umber SRR 1 Mf@" S R R T i s
have ?&F&tﬁ{]r%oé?eqﬂ{% nded ¢ c%rorth%r %aye*ntﬂﬂea?g %&f‘ﬁées@ﬁ jhodsa ad anps, of

a mater om t mat er eing renoved is
incl udedyeyhd Nidl ditedt@dd’ the'"presence of marker material in the

material being removed as CMP proceeds are provided so that a
signal to stop can be sent out as soon as the marker layer is
reached. We are unawére of any use, in the prior art, of poly-

silicon in this way.

Capacitors are commonly used in ICs. Often, such capacitors
will need to have relatively high valués and so must be formed
from multiple - layers of electrodes and dielectric. ~ There are,
however, a number of situations in which low wvalued analog
capacitors having only a single dielectric layer are needed.
Capacitors of this type would have capacitances in the range of

* from about 0.05 to 0.5 femtofaraés. Circuits, such as analog or
mixed mode for example, make use of capacitors in this range. 1In
the prior art, analog capacitors of this type, when needed, are
specially made as part of a set of extra steps £hat must be added

to the overall IC manufacturing process.

We are unaware of any prior art which combines the processes
of making a CMP end poing detector with the manufacture of an
analog capacitor. Ramaswami et al. (U.S.P. 5,456,756 Oct 1995)

-modifies the wafer holding clamp so that alignmenE marks are

protected against a metal deposition process that takes place



3 - t hi ckness of this "marker' material is made to equal the final

t hi ckness intended for the layer that is being subjected to CMW. Means for
detecting the presence of marker material in the mterial being renoved as
CVP proceeds are provided so that a_. signal to stop can be sent out as soon
as the marker layer is reached. W are unaware of any use, in the prior
art, of poly- silicon in this way. - 4 Capacitors are comonly used in
|Cs. Often, such capacitors wll need to have relatively high val ues and

so nustaiged @MEhas I Y@M abipR48d. | aVRE $c8xfxsfé§£mi§]t|§ig<gﬁlso\i,v§\'gir\¢ér?l &5

There are, however, a nunbér of situations in ued anal og.
capaci tmrablew o) etvd Yodnd @atecdishectric | ayer are needed. Capacitors of
this type woul d have capacitances in the range of fromabout 0.05 to 0.5
femofarads. .Crcuits, such as analog or m xed node for exanple, nmake
use of capacitors in this range. In the prior art, anal og capacitors of
this type, ViHeMmatee®ddalardU.S5p&ci abl§1andb2adMapatd94] amalet méntebam Bt eps
t hat nwa% be added _ ' ' -
e use of a hard refractory metal as an etch stop but no further
details are given. The principal purpose of using the refractory
metal layer is to suppress hillock growth in qluminum lines. ©No

mention is made of capacitor formation.

Chi (U.S.P. 5,173,437 Dec 1992) describes a prdcess for
manufacturing a capacitor that has polysilicon electrodes and
uses the inter-metal dielectric layer as the capacitor dielectric

but CMP is not a part of the methodology.

SUMMARY OF THE INVENTION

It has been an object of the present invention to provide,
as part of an integrated circuit, a structure wherein an analog

Capacitor and a CMP end point detector are integrated as a single

unit.
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to the overall |C manufacturing process. W are unaware of any
prior art which conbines the processes of naking a CVMP end point detector
wi th the manufacture of an analog capacitor. Ramaswam et al. (U S P.
5,456,756 Cct 1995) nodifies the wafer holding clanp so that alignnment
mar ks are protected against a netal deposition process that takes place

- 4 - after CVMP has been applied. No consideration is given to the
probl em of end point detection. -~ 5T man et al. (U S.P. 5,312,512 My
1994) make mention of the use of a hard refractory nmetal as an etch séop
but no furtheAnotbeai bbiack gfveime RSN ndnyantionrpbas BeeBsFAgPTALide

refractor netal layer is to suppress hjillock gro inj,alum pu ines. No
nmenti on ?Zmﬁﬁﬂédoﬂhé§ﬁééiFBraﬂé¥5£t¢%ﬁﬁ°it°r 2 b ea point detbOES:

may be simultaneously manufactured at no greater cost than manu-

facturing either one alone.

These objects have been achieved by forming an anélog
capacitor as part of the integrated circuit, u§iné normal manu-
facturing méthods, and then utilizing the upper electrode of the
analog capacitor as part of the end point detection scheme. Said
upper electrode is formed ffom polysilicon and as soon as 1its
upper surface is exposed as a result of the CMP, the presence of
silicon particles in the removed material is readily detected by

one of several possible methods.

BRIEF DESCRIPTION OF THE DRAWINéS

FIG. 1 shows a single FET device adjacent to a region of

field oxide on which has been formed a lower electrode.

FIG. 2 shows FIG. 1 following the successive deposition of

- layers of polysilicon and insulation.



. Chi (U S.P. 5,173,437 Dec 1992) describes a process for manufacturing a
capacitor that has polysilicon electrodes and wuses the inter-netal
dielectric layer as the capacitor dielectric but CVW is not a part of the
met hodol ogy. ) SUWVMARY OF THE | NVENTI ON
It has been an object of the present invention to provide, as part of an
integrated circuit, a structure whereingn analog capacitor and a CMP end
poi nt detector are integrated as a single wunit.
- 5 -

FIG. 3 shows FIG. 2 with a completed analog capacitor in

place as well as a planarizing layer of insulation.

FIG. 4 shows the completed structure of the invention.

- DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIG. 1, the method of the present invention
begins with the provision of an integrated circuit. Active
device 10, consists of gate oxide 12, gate electrode 11, source
and drain regions, 13 and 14 respectively. The latter are shown
in the figure as being of the Lightly Doped Drain (LDD) variety,
wherein thin N- regions are connected to thicker N+ areas, but,
for the purposes of the invention, any type of semiconductor
device, including conventional FETs, bipolar™ éévices, diodes,
etc. could have been used. Also seen are oxiée spacers 15 which

are a byproduct of the LDD process.

Device 10 has been formed on the upper surface of P-type
semiconductor substrate 1; Immediately adjacent to device 10 is
" Field Oxide (FOX) region 17. This is a layer of thick insulation

(usually silicon oxide) that will serve to electrically isolate
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.Anot her object of the present invention has been to provide a nethod
wherei n an anal og capacitor and a CMP end point detector my be

si mul t aneously manufactured at no greater cost than manu- facturing either
one al one. These obj ects have been achieved by form ng an anal og
capacitor as part of the integrated circuit, using normal manu- facturing
nmet hods, and then utilizing the upper eyectrode of the analog capacitor as
part of the end point detection schené. Said upper electrode is forned
frompolysilicon and as soon as its upper surface is exposed as a result
of the CM@eviikesprssemcas of0 sftomameparniothes.i nAlhe rseevein nefEGi al i
readily detected by one of several possible nethods. o

BRI EF DESERWPYI ORleFtaeite DREwWY NEhis was fprmed) byngepositinggla HyeHLf ce

adj acent to_a ,region of field oxide on which Egs been forned a | ower.
eIectrodePOlYSlllcon by means of Low Pressure emica Vapor Deposition

(LPCVD), to a thickness between about 0.2 and - 0.5 microns, and
then patterning and etching it to the desired shape and érea.
Typical ° linear dimensions for lower electrode 16 are between
about 0.5 and 500 microns. The resistivity of 'tﬁis polysilicon
layer is between about 0.1 and 5 ohm—-cms. Alternatively, a
tungsten silicide or titanium silicide layer'over the polysilicon
layer may be used to reduce the resistivity to between 0.07 and
0.2 ohm-cm. Not seen ié a conneétor, also of polysilicon, to
lower electrode 16. 18 represents yet another connector line of

polysilicon for use elsewhere in the circuit.

As mentioned above, the oxide spacers 15 are a byproduct of
the LDD process but there is no need to remove them so they are
left in place. Noﬁe that top layer 36 will be acting'as the CMP

end point marker.

’ Referrihg now to FIG. 2, insulating layer 21, consisting of
tetra-ethyl-orthosilicate (TEOS), normally used to block boron
and phosphorus diffusion from the boro—bhospho TEOS (BPTEOS) ox
boro-phosphosilicate glass (BPSG) between 1st level metal and

" polysilicon, between about 200 and 1,500 Angstroms thick, and

polysilicon layer 22, between about 0.2 and 0.6 microns thick and
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.FIG 2 shows FIG 1 follow ng the successive deposition of | ayers of
polysilicon and insulation. - 6 -
FIG 3 shows FIG 2 with a conpleted anal og capacitor in place as well as
a planarizing |l ayer of insulation. FIG 4 shows the conpl eted
structure of the invention. DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Referring to FIG 1, the nethod of the

present invention begins with the pr®vision of an integrated circuit.
Active device 10, consists of gate oxide 12, gate el ectrode 11, source
having a resistivity between about 0.1 and 5 ohm-cms., are

successively deposited over the entire structure. Polysilicon
layer 22 is then patterned and etched to form upper electrode 36
as shown in FIG. 3. Electrode 36 is approximately the same ghape
and area as lower electrode 16 which it overlies. This combina-
tion of élect:odes 16 and 36, together with dielectric layer 21

constitutes an analog capacitor.

Insulating layer 31, consisting of BPSG, BPTEOS, borosili-
cate glass (BSG), phosphosilicate glass (PSG), or TEOS is now
deposited over layer 21 to a thickness between about 0.5 and 1.5
microns, as shown in FIG. 3. Layer 31 will be used to planarize
the structure and is the'layer that will be subjected to CMP. " As
discussed earlier, CMP is accomplished by'using a combination of
chemical etching and mechanical abrasion. To effect the latter,
a slurry, applied to the sﬁrface via a rotating platen or polish-

ing head, is used. The CMP operation is not shown.

Referring now to FIG. 4, CMP is allowed ts continue, causing
layer 31 to get progressively thinner until the top surface of
upper electrode 36 is exposed. At this point silicon particles
begin to form part of the material that is being removed as a
result of the CMP. The change from particles coming only £rom

" layer 31 to a mix of these and silicon particles can be sensed in

several ways, of which we will give two examples:
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.and drain regions, 13 and 14 respectively. The latter are shown in the
figure as being of the Lightly Doped Drain (LDD) variety, wherein thin N
regions are connected to thicker N+ areas, but, for the purposes of the

i nvention, any type of sem conductor device, including conventional
FETs, bipol ar devices, diodes, etc. could have been used. Al so seen are
oxi de spacers 15 which are a byproduct of the LDD process. Devi ce

10 has been fornmed on the upper surface of P-type sem conductor substrate
1. Imedi ately adjacent to device 10 i59 Field Oxide (FOX) region 17. This

is a layer of thick insulation (usually silicon oxide) that will serve to
electrically i

such as 10 froigéaégﬁﬂB§ﬁérth9uER%%&%%@qqq &Péﬁrlifs_hPSQﬁF’-EﬁgéP?ggéhﬁgé
Thi s was E%ég%sﬁgﬁgg 9% %291(? | ayer Ok 188 ¥81 | hSQRLBYnMBRESsBhe&OVEE

Pressure
rotation. This is reflected in an increase in the current needed

to power the drive motor and this is easily sensed.

(b) The presence of the silicon particles:increases the
internal friction of the slurry because the poiysilicon layer is
both harder and rougher. As a result, the slurry now runs hotter
than it did before. A simple temperature sensor located inside
the polishing head can therefore be used as the sensing mecha-

nism.

In order to make electrical contact to upper-electrode 36 it
is possible to form a connector running along the surface of
layer 21. This, however, gives rise towhnintended, parasitic,
capacitances. A preferred solution is to deposit conductive
connecting layer 41 directly over the now exposed upper surface
of 36. In practice, 41 would be part of a more general network

of connecting wiring known as first level metal (M1). Connector

41 is typically made of aluminum, tungsten, or copper.

It should also be noted that redundant capacitor structures
can be placed on the unused field oxide area to improve CMP oxide

uniformity and reduce dishing effects (arising from non-uniform



*(LPCVD), to a thickness between about 0.2 and 0.5 microns, and then

patterning and etching it to the desired shape and area. ' .
di mensions for |lower electrode 16 are between about 0.5 gn IE@*EETC!MSISEEN '
The resistivity of this polysilicon layer is between alout RERLAGED

ohmcns. Alternatively, a tungsten silicide or titaniumsSiTicrdetayet
over the polysilicon Ilayer my be used f®-reduce the resistivity to
between 0.01 and 0.2 ohmcm Not seen is a connector, also of polysilicon,
to |oneMadegiplogenogaliy r Upr e8dAOSONRRTEMAIIRS thathdeingsteme asfuld be
pon5|I|con for e el sewhere in the cir As nentioned .above,

t he” oxi d&3 §§a@§r¥ gsmaterialy SpEJGRe B‘F’p ﬂ'ﬂetq_ﬁtg g aprafiktqtere is no
need to renove themso they are left in place. Note that top |layer 36 wll
be acting as the CMP end point. marker. F@ferring nowto FIG 2,

sl ot 11 | Y], ensOTs g0l paLettfur e L REL) | Sl TR -

normal | y used 0 Bl ocK baron

bor o- pho%@mbEEOﬁl&ﬁPT%)er%ceb%Otﬁa059@9&&&at&&md@%@e%ﬂwq@

1st level nmetal and polysilicon, between about 200 and 1, 500 Angstrons
thick, amdll be understood by those skilled in the art that various

changes in form and details may be made withdut:departing from

the spirit and scope of the invention.

What is claimed is:

This Sheet Has Been R

0w Iill
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;poljsilicon | ayer 22, between about 0.2 and 0.6 mcrons thick and

- 8- having a resistivity between about 0.1 and 5 ohmc - ;
successi vely deposited over the entire structure. Pol ygﬁ'ﬂ’é%ﬁfg@ BREN
is then patterned and etched to form upper el ectrode 36 s _shoW®APIACED G

3. Electrode 36 is approximately the sane ﬁhape and area as | ower

el ectrode 16 which it overlies. This conbina- tion of electrodes 16 and
36, together with dielectric layer 21 constitutes an anal og capacitor.

| nsul ati n- | aydr mathednsfaexr iend ofeEmsG dBPEEELONhoRBEERE- Cg‘é’at elgrayding
(BSG, phosghgsi icate_glass (PSG, or TECS is now .deposited over |ayer 21
to a thi cRABUELPEENR N M ANBLIP HAPALISOTw; EPBRELSEBIShown in FIG 3.

LY o2t et | eSS PhAL A R S BB BBShONTLghohse
using a CQﬂQEEfE&Qﬂ;?fisolated from one another by a region of field
oxide; ' '
depositing a first layer of polysilicon on the field oxide;
patterning and etching said first polysilicoﬁ layer to form
a loﬁer electrode and a connector thereto; .
depositing a first insulating layer over said first poly-
silicon layer;
depositing a second polysilicon layer of a first thickness
over said first insulating layer;
patterning and etching said second polysilicon layer to form
an upper electrode that ovérlies the lower electrode, thereby
forming an analog capacifor;
depositing a second insulating 'layer over said second poly-—-
silicon layer to a thickness greater than said first thickness;
and .
using a polishing head, applying CMP to the second insulat-
_ ing layer until the presenée of polfsilicon in the removed

material is detected.

2. The method of claim 1 wherein the first and second poly—
' silicon layers are deposited by Low Pressure Chemical Vapor

Deposition.

il (T




chénical ethLng_and_nEQhanLQal'abrasion. To effect the latter, a slurry,

urfa rotating platen or polish- ing head, is used.
The CNP ope ul u lﬁugmm Referring nowto FIG 4, CW is
allowed to | ayer 31 to get progressively thinner until

the top surface of upper el ectrode 36 is exposed. At this point silicon
particles begin to formpart of the natesi-al that is being renoved as a
result of the CWP. The change from particles coning onIy from |ayer 31

toa mxpf theIe Ay | 'fco%ﬂ%%t h¢l gReféh t{:Ei'xesetquc neks Seerrt{ifllle SrstOf

which we will glve two exa

9 - po:(y@nawa_@y@ae @.obxé%wtabﬁoabé@e/ed Z%A@rdj? midbdr l'ishing “head

sees a greater load as’it tries to maintain i'ts spee ation. This is
reflected in an increase in the current needed to power the drive notor
and this is easily sensed.

The method of claim 1 wherein the resistivity of the first

polysilicon layer is between about 0.1 and 5 ohm—cms.

5. The method of claim 1 wherein the first.insulating layer

comprises tetra-ethyl orthosilicate.

6. The method of c¢laim 1 wherein the thickness of the first

insulating layer is between about 0.02 and 0.15 microns.

7. The méthod of claim 1 wherein the thickness of the second

polysilicon layer is between about 0.2 and 0.6 microns.

8. The method of claim 1 wherein the resistivity of the second
pPolysilicon layer is between about 0.1 and 5 ohm-cms.

-

9. The method of claim 1 wherein the second. insulating laj(er
is taken from the group consisting of BPSG, BPTEOS, BSG, PSG, and
TEOS. |

10. The method of claim 1 wherein the thickness of the second

. insulating layer is between about 0.5 and 1.5 microns.



(b) The presence thesilicon particles increases the internal

friction o se the polysilicon layer is both harder and
rougher. As”mlmmllmmmnmrurry now runs hotter than it did before. A
sinpl e tenperatturé sknsdor * | ocated i nside the polishing head can therefore
be used as the sensing necha- nism In order to make electrica

contact to upper electrode 36 it is “Ppossible to forma connector
running ;g@l o f ace .of, ayer ) his however, gives rise to
uni ntendeTéI1 glgr}éag? titboLg ogﬁe}ﬁ%ﬂcégrth%\% 5?%?5??%’&9 solutionis to

d ad
mper éur?zé‘ﬁwtlfé‘%@f°%pr%%ﬁ°%’éﬂz oul g o) rooldifafets SRS a)

net work owdr £ NddtddeN AR 23elhr shibeychngetal (M). Connect or
41 is typically ma e of um num tungsten, or copper. It should

al so be not ecetdtaing mradalrayé‘zamc'cbaau&twétmaeéns_ant@e fharesl pledden
unused field oxide.-area to inprove CMP oxide wuniformty and reduce dishing

ef f ect s fhat simglddesmar@wontddtmrmto said upper electrode,

12, Thé method of claim 1 wherein the detection Of the presence
of polysilicon in the removed material further comprises sensing

a change in load by the polishing head.

13. The method of claim 1 wherein the detection of the presence
of polysilicon in the removed material further comprises sensing

a change in the temperature of the polishing head.

14. An integrated CMP end point detector and analog capacitor,
comprising: ' '

an integrated circuit having active devices. electrically
isolated from one another by a region of field oxiﬁe;

on the field oxide, a polysilicon lower electrode and
connector; .

a first insulating layer over said lower electrode;

a pplysilicon upper electrode, <for CMP end point detection,
which overlies the lower electrode and thus constitutes an analog
capacitor; and

a second insulating layer, over said upper electrode, having



-- 10 - . na%eﬁFaL—LennuaLl‘_‘__also observe here that tungsten coul d be
used as the, ' for the top plate of the capacitor. Wil e the
i nvention higmgaﬂug ﬂ”!"[ |y shown and de- scribed with reference to
the preferr reof, it wll be understood by those skilled
in the art that various  changes in fornlﬁnd details may be made w t hout

departing from the spirit and scope of thé€ invention. CLAI M5 1.

A nethod for end point detection during CVP, includin manuf act ur e
of an an (ﬁrkghﬁﬁﬁq(ﬁhaqniﬁpgggpﬁer than that of the upper electrode.

15. The structure of claim 14 wherein the linear dimensions of

said lower electrode are between about 0.5 and 500 microns.

16. The structure of claim 14 wherein the capacitance of said

analog capacitor is between about 0.05 and 0.5 femtofarads.

17. The structure of claim 14 wherein said analog capacitor is

part of an analog or mixed mode circuit.



providing an integrated circuit having active devi ces electrically

i solated fromone another by a region of field oxide; depositing a
first layer of polysilicon on the field oxide; patterning and etching
said first polysilicon layer to form a |ower electrode and a connector

t her et 0; depositing a first insulating |ayer over said first poly-
silicon | ayer; depositing a second polysilicon |layer of a first

t hi ckness over said first insulating |ayer= . - patterning and etching
said second polysilicon layer to form an upper electrode that overlies the
| oner el ectrode, thereby forning 3SBH0g capacitor: depositing a
second insulating |ayer over said second poly- silicon layer to a

thi ckness greater tHEFCGBATED £MR STOPPER; AND Al GAPACITOR ;5i ng a pol i shi ng

of pol yor1] cok® PHaLbfe SRRRGTERE it crrdied s e By O 20 T edeRRE or

claiml1 Wﬁ%&%ﬁ@,tngikbrshorﬁgﬂ RESQFLt B¥ G methods, and then the upper :
electrode of this capacitor is used as part of 'the end point .
detection scheme during chem.-mech. polishing (CM?). Said upper
electrode is formed from polysilicon -and as soon as its upper
surface is exposed as a result of the CMP, the presence of
silicon particles in the removed material is readily detected by

one of several possible methods.

(FIGURE 1 IS SUGGESTED FOR PUBLICATION)



.silicon layers are deposited by Low Pressure Chemical Vapor Deposition

- 12 - 3. The nethod of claim1 wherein the thickness of the first
polysilicon |layer is between about 0.2 and 0.5 m crons. 4. The net hod
of claim 1 wherein the resistivity of the first polysilicon |layer is

bet ween about 0.1 and 5 ohm cns. 5. The nethod of claim 1 wherein the
first.insulating |ayer conprises tetra-ethyl orthosilicate. 6. The
met hod of claim1l wherein the thicknessf2of the first

i s between about 0.02 and 0. 15 mcrons.
wherein the thickness of the second

7. The-

i nsul ating | ayer
met hod of claim1l
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,polysilicon | ayer is between about 0.2 and 0.6 m crons. 8. The nmethod
of claim1 wherein the resistivity of the second polysilicon |ayer is

bet ween about 0.1 and 5 ohmcns. 9. The nethod of claiml1l wherein the

second insulating layer is taken fromthe group consisting of BPSG
BPTECS, BSG PSG and TECS. 10. Thgyaret hod of claim 1 wherein the
t hi ckness of the second insulating |layer is betmgfg about 0.5 and 1.5

m crons. : 11. The met hod.of -
claim1 further conpri si 1g fol l ow n CVR,6d¢pdshHting g ayer of
conductive material over’gaid upper electrode and|figeld oxide; and
etching said |ayer o materi a ern f
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phat includes a connector to said upper ‘el gectrode, 12.
claim1 wherein the detection of the presence' -of ponS|I1§ éﬁTSHEET
renoved material further conprises sensing a change in [joa é% -
pol i shi ng head. - 13. The nethod of claim1 wherein the dg&gg __________________ ‘
presence of polysilicon in the renoved materi al further."Lua_uuuﬁma,LIEEE
a change in the tenperature of the pollshigg head. 14. An integrated CWP
end point detector and anal og capacitor onpri sing: an integrated .

circuit hﬂx‘é‘t‘&&xi‘it &'\éﬁtoqg‘i')cesw‘él es&&-bcabsurve SRé A eeinée OFhRGEL ROt EOELEYhE
region of field oxid -on the field oxide, a polysilicCon |ower

el ect r ode ugid a%orm%CtnaPcenal fo kthestopnplabéi8g tRyecapyeitsal d 1over
el ectrode; a polysilicon upper electrode, for CVP end point
detection, which overlies the |ower electrode and thus constitutes an
anal og capacitor; and a second insulating |ayer, over said upper

el ectrode, havMiigle the invention has been particularly shown and de-

scribed with reference to the preferred embodiments theréof, it |
will be understood by those skilled in the art that various
changes in form and details may be made withdut~departing £rom

the spirit and scope of the invention.
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£ 14 - a thickness that is greater than that of the upper el

15. The structure of claim 14 wherein the |inear dinensions.o HgyﬂmégwgyﬁsﬁgET
el ectrode are between about 0.5 and 500 microns. 16. The sfruct upeg Of:

claim 14 whereip the _capacitance of said analog capacitor is Qﬁﬁy@gum“"i ______________
0.05 an % Wi a -17. The structure of claim 14 wh s
anal og ﬁLﬁm&_an anal og orlhixed node circuit. '
1. A méthod for end point detection during CMP, including
manufacture of an analog capacitor, comprising: |
providing an integrated circuit having active devices
electrical;y isolaﬁed from one another by a region of field
oxide; '
depositing a first layer of polysilicon on the field oxide;
patterning and etching said first polysilrcoﬁ layer to form
a lower electrode and a connector thereto} .
depositing a first insulating layer over said first poly-
silicon layer;
‘depositing a second polysilicon layer of a first thickness
over said first insulating layer; |
patterning and etching said second polysilicon layer to form
an upper electrode that overlies the lower electrode, thereby
forming an analog capacifor;
depositing a second insulaging -layer over said second poly-
silicon layer to a thickness greater than said first thickneés;
and .
using a poliShing head, applying CMP to the second insulat~
ing layer until the presenéé of polfsilicon in the removed

material is detected.

2. The method of c¢laim 1 wherein the first and second poly-
_.silicon layers are deposited by Low Pressure Chemical Vapor

Deposition.



