METHOD FOR CONTROLLI NG POLI SHI NG. WAFER BACKGROUND

[1] The present invention relates to a polishing
process of a wafer, and particularly to a nethod for
controlling polishing a wafer. [2] Wth the

devel opment of sem conductor technology, it gradually
becones a trend to fabricate high density circuits on
a wafer. Thus, it is necessary for the wafer to have
a netal film(e.g., a copper film with a thin

thi ckness and a high uniformty. [3] Cenerally, the
nmetal filmon the wafer is polished by a chem ca
nmechani cal polishing (CWP) process. FIG 1 is a
schemat i ¢ i FHORIFORIIITRBLENIC B RAHES & ek o7
using a chem'cal” mechani cal polishing process.
Referring to FIG 1, a polishing head 10 is used to

hold a wafer 12 and to pppky;renessure to the wafer 12
so that the wafer 12 is contacted with a polishing
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Enbodi nent (s) of the present -i-nventi on provides a

nmet hod for controlling polishing a wafer so as to

control a status of a polished filmand optimze a

pol i shing paraneter. [6] According to a first aspect

of the present invention, there is provided a nethod

for controlling polishing a wafer, conprising:

establishing a database storing a plurality of status

data of a polished filmof a wafer and a plurality of-



For exanple, the nethod for controlling polishing a
waf er includes the follow ng steps. Firstly, a

dat abase storing a nunber of status data of a
polished filmof a wafer and a nunmber of polishing
par anet ers corresponding to the status data is
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process using the first polishing parameter is

performed to polish the first wafer. In one

enbodi ment provi ded bypidrespu®sgat | nvention, the

first pol i shing paraneter includes a first head
p._ and.the polishing head noves back and forth in
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defmed on the first wafer so as to obtain a
correcting value of - each of the regions. The
correcting value of each of the regions is equal to a
ratio of a status val ue of the neasuring status data
in each of the regions to & status val ue of the
predeterm ned status data in each of the regions. And
t he anended status data are equal to the status val ue
of the neasuring status data in- each of the regions
is respectively nultiplied by the correspondi ng
correcting value. [0010]1n one enbodi nent provi ded by
the present invention, the second polishing paraneter
i ncl udes a second head sweep, and the polishing head
noves back and forth in the second head sweep al ong
the redial direction of the polishing platen during



[ 0011] According to a second aspect of the present
invention, there is provided a nethod for controlling
polishing a wafer, conprising: providing a plurality
of wafers, the wafers having an identical polished
film polishing the polished films of the wafers
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sweep refers to a novenent distance range from a
center of the polishing head to a center of the
pol i shing platen during a polishing process.
Thereafter, the wafers are neasured so as to obtain a
- nunber of status data of the polished filns, thereby
establ i shing a data base including a relationship of
the status data and the polishing paraneters
corresponding to the status data. Afterward, the

"dat abase is stored in an advanced process contro
(APC) system Then, a polishing process of a wafer is
controll ed using the advanced process control system
[0012]In the method for controlling polishing the
waf er according to the first and second aspects of
the present invention, a database storing a nunber of
status data of the polished filmof the wafer and a
nunber of polishing paraneters corresponding to the
status data is established. The data base is stored
in the advanced process control systemfor
controlling the polishing process of the wafer.
Because each of the polishing paraneters at | east
i ncl udes the head sweep of the polishing head al ong
the redial direction of the polishing platen, the
status of the polished filmof the wafer, even the
status of a partial region of the polished fil m of
the wafer, can be controlled by adjusting the head
sweep of the polishing head al ong the redia
direction of the polishing platen. Therefore, the
met hod can optim ze the poRashing paranmeter during
the polishing process, thereby obtaining the
sati sfying polished film BRI EF DESCRI PTI ON OF THE
'DRAW NGS [ 0013] These and ot her features and
advant ages of the various enbodi nents



di scl osed herein wll be better understood wth
respect to the foll ow ng description and drawi ngs, in
which |i ke nunbers refer to |ike parts throughout,
and in which: [0014]FIG 1 is a schematic view of

pol i shing a wafer using a conventional chemn cal

mechanj cal . polishing process. [0015]FIG 2 is a flow
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parameter corresponding to the amended status data is found out in the updated data base,

thereby determining a second polishing parameter of the second wafer. Afterward, a
second polishing process usmg the second pohshmg parameter is performed to polish the
second wafer ‘ '

[009] In 6ne embodiment provided by the present invention, in the step of
éomparing the measuring status data With the predetermined status data, a number of
regions are defined on the first wafer so as to obtain a correcting value of each of the
regioné. The correcting value of each of the regions is equal to a ratio of a status value of
the measuring status data in each of the regions to a status value of the predeteﬁnined
status data in each of the regions. And the amended status data are equal to the status
value of the measurlng status data in each of the regions 1s respectlvely multlphed by the
corresponding correcting value..

[0010]  In one embodiment provided by the present invention, the second polishing
parameter includes a second head sweep, and the polishing head moves back and forth in
the second head sweep along the redial direction of the polishing platen during the second
polishing process.

10011] According to a second aspect of the present invention, there is ﬁrovided a
- method for controlling polishing a Wafé‘r, co-rhp'risi'ng: providing a plurality of wafers, the
wafers having an identibal polished film; polishing the polished films of the wafers

sequentially using a plurality of polishing parameters, each of the polishing parameters



[0019] FIG 2 is a flowchart of a nmethod for
controlling polishing a wafer in accordance with an
enbodi ment of the present invention. Referring to
FIG 2, in the present enbodinment, the nmethod for
controlling polishing a wafer includes the follow ng
steps. Fjrstly, a database storing a nunber of status
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 pafathelkc 3. each of the polishing paraneters includes

a head sweep HS of a polishing head 30 along a redia
direction of a polishing platen 32. it is noted that
each of the polishing paranmeters can includes, for
- exanple, a poalishing pressure, a polishing tinme, and
- so on. As shown in FIG 3, the head sweep HS refers
to a novenent di stance range froma center Ch of the
~polishing head 30 to a center Op of the polishing
pl aten 32 during a polishing process. The novenent
di stance range is determ ned by the radius of the
pol i shing head 30 and the radius of the polishing
platen 32 together. The polishing parameters can be
chose in a manner such that the head sweep HS is
either increased or decreased by a certain step. In
addition, the polishing head 30 can nove in a single
erection in the head sweep HS along the redia
direction of the polishing platen 32 during the
pol i shing process. The polishing head 30 al so can
nove back and forth in the head sweep HS al ong the
redial direction of the polishing platen 32 during
t he polishing process.. [0021] After the polished
films of the wafers have been polished sequentially
usi ng the correspondi ng polishing paraneters, the
polished films of the wafers are neasured so as to
obtain a nunber of status data of the polished filns
corresponding to the polishing paraneters. In the
present enbodi nent, each of the status data is a
renmoval rate.distribution of the polished fil m of
each of the wafers. [0022] The status data of the
polished filmof the wafers will be described as
follow. Further referring to FIG 4, each of the
waf ers defines a nunber of annular regi-ons around a
center of the wafer on the3polished film for
exanple, froma region Rl to a region Rh (n is an
integer). In the present enbodi nent, the head sweep
HS is supposed to be in a range from5.3 inches to
8.3 inches. Thus, during polishing the wafers
sequentially, the head sweep HS can be increased by
0.5 inches step so as to obtain different polishing
paraneters to polish the wafers. As a result, in the
case of each of the head sweep HS, the status data
fromthe region RL to the region Rn of each of the



wafers to be polished is also m In the present
enbodi nent, the head sweep HS is supposed to be in a
range from5.3 inches to 8.3 inches and is increased
by 0.5 inches step during polishing the wafers
sequentially, so the mis equal to 6.~Then, a data

i s established, which includes the head sweep
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database is stored in an advanced process control (APC) system. Then, a polishing
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[0012] In the method for controlling polishing the wafer according fo the first and
second aspects of the present invention, a database storing a number of status data of the
polished film of the wafer and a number of polishing parameters corresponding to the
status data is establ-ished_. The data base is stored in the advanced process control system
for controlling the polishing process of the wafer. Because each of the poIishing
parameters at least includes the head sweep of the pohshmg head along the redial
direction of the pohshmg platen, the status of the polished film of the wafer, even the
~ status of a partial region of the polished film of the wafer, can be controlled by adjusting
the head swee]ﬁ of the polishing head along the redial direction of the polishing platen.

Therefore, the method can optimize the polishing parameter during the polishing process,

thereby obtaining the satisfying polished film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] These and other features and advantages of the various embodiments
disclosed herein will be better understood with respect to the following description and
drawings, in which like numbers refer to like parts throughout, and in which: -4
[0014] | FIG. 1 is a schematic view of pohshmg a wafer using a conventional chemical
mechanical polishing process

[0015] FIG. 2 1s a flow chart of a method for controlling pohshmg a wafer in
accordance with an embodiment of the present invention.

[0016] FIG. 3 is a schematic view of a polishing device for a polishing process in

accordance with an embodiment of the present invention.
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[0017] FIG. 4 is a schematic view of a number of polishing regions defined on a wafer in
accordance with an embodiment of the present invention.

[0018] FIGS. 5A~SF are schematic views of & number of status data of a number of
wafers in accordance with another embodiment of the present invention, each of which 1s

a thickness distribution of the pelished film of the wafer.

DETAILED DESCRIPTION

[0019] FIG. 2 is a flow chart of a method for controlling pelishing a wafer in accordance
with an embodiment of the present invention. Referring to FIG. 2, in the present
embodiment, the method for controlling polishing a wafer includes the following steps.
Firstly, a database storing a number of status data of a polished film of a wafer and a
number of polishing parameters corresponding to the status data is established, as
described in the step 21. Each of the polishing parameters at least ‘inciudes a head
sWeep of a polishing head along a redial direction of a polishing platen. The head
sweep -refers to a movement distance range from a center of the polishing head to a center
of the polishing platen during a polishing process. in the present embodiment, the
polished film is, for example, a copper fitm. _

- {0020] In detail, in the step 21, at first, a number of wafers are provided. The wafers
‘have an identical polished film (e.g.. copper film). Then, the polished films of the
wafers are polished sequentially using a number of poiishing parameters. That is, each
of the wafers is polished using a corresponding polishing parameter. Further referring to
FIG. 3. each of the polishing parameters inciudes a head sweep HS of a polishing head 30
along a rediai direction of a polishing platen 32. It is noted that each of the polishing
parameters can inciudes, for example, a polishing pressure, a polishing time. and so on.
As shown in FIG. 3, the head sweep HS refers to a movement distance range from a
center Oh of the polishing head 30 to a center Op of the polishing platen 32 during a
polishing process. The movement distance range is determined by the radius of the
poiishing head 30 and the radius of the polishing piaten 32 together. The poiishing

parameters can be chose in a manner such that the head sweep HS is either mereased or
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decreased by a certain step. In addition, the polishing head 30 can move in a single
erection in the head sweep HS along the redial direction of the polishing platen 32 during
the polishing process. The polishing head 30 also can move back and forth in the head
sweep HS along the redial direction of the polishing platen 32 during the polishing
process. _
[0021] After the polished films of the wafers have been polished sequentially using the
corresponding polishing parameters, the polished films of the wafers are measured so as
to obtain 2 number of status data of the polished films corresponding to the polishing
parameters. In the present embodiment, each of the status data is a removal rate
distribution of the polished film of each of the wafers.

[0022] The status data of the polished film of the wafers will be described as foliow.
Further referring to FIG. 4, each of the wafers defines a number of annuiar regions
around a center of the wafer on the polished film, for example, from a region Rl to a
region Rn (n is an integer). In the present embodiment, the head sweep HS is supposed
to be in a range from 5.3 inches to 8.3 inches. Thus, during polishing the wafers
sequentially, the head swee}ﬁ HS can be increased by (.5 inches step so as to obtain
different polishing parameters to polish the wafers. As a result, in the case of each of
the head sweep HS, the status data from the region R1 to the region Rn of each of the
wafers corresponding to the head sweep HS can be obtained, thereby obtaining the
removal rate distribution of the polished fiim of each of the wafers. When a data base is
‘established, a number of removal rates of the polished film from the region R1 to the
region Rn of are standardized. For example, a standardization value of the removal rate
in the region R1 is equal to 1, a standardization value of the removal rate in the region R2
is equal 1o a ratio of an absolute value of the removal rate in the region R2 to an absolute
value of the removal rate in the region R1, and so on, a standardization value of the
removal rate in the region Rn is equal 1o a ratio of an absolute value of the removal rate
in the region Rn to the absolute value of the removal rate in the region R1.  The absolute
value of the removal rate in the region R1 is an average value of the removal rates in the

whole region R1, the absolute value of the removal rate in the region R2 is an average
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wafef {d 6t btisHRdab atslaeml I Iheafel }bryseslt mmbadlmm it heddesweep HS is
better the sinul ation _degree gg earltf%§ ches
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g tbabanesds. ATkt @ data tabl
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- .polshad seasp B del fadhiedrios eauel ofght enidvel tedsan the region R
base. in the present enbodiment, the data base is

(sl 02,6+ n) ah tledwaec 8dL.jpindefeedc ofibg extablighededta mble is shown as
pol i shing process of the wafer to be polished is
lebiatlr ol | ed using the advanced process control system

[6 6] Controlling the polishing process of the waferable!
usi ng the advanced process confrol SVSt9n1|anud$: i
t he follomnng steps. Again, lefenrinq ﬁo FIG 2, on R
Nafroeer |t hElSdmcheBask RegiesRabl i RpEAN Ra £ r st-waf e Region Rn
‘having a predeternmined status data is ﬁbOV|ded, as .
shown ii n §he- §t8ep 22. VEhlihe|pr 84é/t enbodi-ment, [t he'(1-0)
predeterm ned status data of ithe first wafer is a
repoval rafge-disstri buvitdn)of th&(@ahi shed f.ilm
100271 Thereafter; Tas shown i'n the step 23, the
ermned statys dat.a i sjconpared with.the st

H—the-database stored 1 the advanced proce

syg@e@y)When V@@y@dvancaqﬁ{ppess cont.r ol
found uut a—status Udl. amatched wth
.. identical to or simlar to) the predetermn ned
@bﬂi %cc@lﬁhﬁkr tohRe daeki sbiTaglepak dedrer smmiaitﬂmpﬂmlmh Iregd sweep HSi
he 'nat ched status data (i e the prﬁVS rnlqﬁq statg egion of
@étths sienerrigatzont yalus: ofgbe F%’ﬁ‘i"ﬁ‘&; raje Ph eRNSE Ty §aFE Fegio
el Gl {%gﬂ) ? ggr'foﬁrﬁ@ AR CREhiRA O G afRat AIMoRbhip formula, for
Systéem c ut a status'data in the case of the
ﬁ@mpmj &h@mmwn ls2formuleh¥ rdéeratonhe suipBerren dhelpad sweep HS,
redet e d statu r
a0 05 DL BT BE RHEL U7 L3 Roll S Rl i i cah
Qbichhsr frier abfenaf @F). | Dclsuttesd tie = edandl che@idicsw®ep! the linearity
HS2. The advanced process control an ¢ The

simpsition s afglewék‘mréléteé 40 PErygrispgn fi?%T \ Ofg‘g]F ﬁ@?ﬁfﬁ"
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RERE AR eMRliNGe e EﬁtO?{Hylﬁ')%Q‘ltf\ Asfrddiad ik, 3hé Béter the simulation
aTaneter to po the first wafer, as shown in the
step 24. In the first pol i shing process, the second

head sweep HS2 is a first head sweep of the first
pol i shing paraneter of the first wafer. The polishing
head 30 can noves back and forth in the first head
sweep al ong the redial directdon of the polishing
platen 32 during the first polishing process. [0028]
in order to optim ze the polishing paraneter. the

met hod for controlling polishing-the wafer further

i ncludes the follow ng steps. As shown in the step
25, a second wafer



I's provided. The second wafer has the predeterm ned

status data identical to the predeterm ned status

data of the first wafer. That is, in the preset

enbodi nent, the predeterm ned status data of the

second wafer is a renmoval rate distribution of the

poilsﬂeg ;|In1 The renoval rate distribution of the

polished filmof the second wafer. is.identical to the ..
dyssrrovalheriieaniyi SPHEBER iton et Eempjél PRREREC) PRI tncar
relldtioRthiNabBiula EAOBObbAde8r Bh@uf bast isWefablishes WRich Sieaties the

by the first polishing process, the advanced process

st@ﬁgmdml (teey erenvRC it dsTribusione she ipRbished ilee and the gegyseonding

the. pol ish fr SO ot [

PGB 51 7 AL By sy ot o

pﬁi&ih;&d F}&d&} deasiisddngcordimgvalthe dite beest ki thatpreasentafmiodsnent, the
pol i she iJmof the first wafer. The measur.in

ol et 1 11 BBt KT SRR o ALY By of the

waRRtd B pai¥adERontRAicARaa Y HN@ivaR Yl pRrceRobgol dysaased
according to the status data to be neasured. In the

(@265 Ennralitotic welithing Precess 85 thei Wifersincthe pgfanced process controt

Jar e at ] nol.J d fi i .
AT 08 S TR Bl Mgl SR st e
caskihel, adirttovdfrehavatess adaestiosdstatiun dithds erdvided ad shown in the

prqoces ontrol system . th . t ' =
s€p r?%ar gut%g\dp{qgertt ﬁg%ﬁfthé@é‘f é}?(%)rgg glgrinlé ndgsstz‘fi sg {1%%5? 8? t%%: %ié§t§>vafer 15a
rSESANEVRESHuSH &Shd polRbédfiRn.an anended status data

to update the data base. A polishing paraneter .

[6B7] Topronting TWhe WASHACE. ShaPTEaS e oG SAH daf i ramPpered

vgﬁjlt ok gta{‘ug QatRfdled falishas ‘?11'4 eV SR ARIc8IBoRirf%y@em. When
econ 0]

pol'Tshi ng paraneter the second wafer.
til[neO@&ﬂa}ucd pratessatdnmol mysthe istsefpuld oua aceate claiangaighediavith (...
dij. (j.=1,.2 n) of the rempval rate in regi .
gty oror s by s RERREFTEREH Ry (HE FRMEE paramere
HBRESOnEAR b ecORbRhARGatus data (i.e.. the predetermined status data) can be 2

first polishing parameter of the first wafer. For example, the advanced process control
system can find out a status data in the case of the second head sweep HS2 in the data
4base is matched with the predetermined status data of the first Wéfer. Thus, the
determined first polishing parameter of the first wafer inciudes the second head sweep
HS2. The advanced process control systemn can control a poiishing device to perform a
first polishing process using the determined first polishing parameter to polish the first
wafer, as shown in the step 24. In the first polishing process, the second head sweep
HS?2 is a first head sweep of the first polishing parameter of the first wafer. The
polishing head 30 can moves back and forth in the first head sweep aionglthe redial
direction of the polishing platen 32 during the first polishing process.

[0028] In order to optimize the polishing parameter. the method for controliing polishing

the wafer further includes the foilowing steps. As shown in the step 23, a second wafer



respectively. The correcting value lij (j =1, 2, n)
of the renoval rate in the region R =1, 2, n) can
be equal to a ratio of a status value of the
measuring status data in the region R (j =1, 2, n)
to a status value of the predeterm ned status data in
the region R = 1 2,n) The anended status data can be

cal cul ate e Sur | at d
iscPPYEES n e\,afrcgg ﬂ %is %% p}:]e) etglfsmltn% em)vaﬁg 1dex%tica] to the
pleBetbitfnd el dRia 617 tie flsst Aafdd) - Thad it,h@ {beasewrt embodiment, the

enbodi nent; the anended status data are equal ,to._the
it o Fas oAt G NG ESNE HEFTET it BSoHaYS i GaEiuE of the

p%IbSSeci il 911 Onlshe r%mo@asﬂ%tdléfﬁthPn@fltﬂe' ;R:'hsl‘?éji i b@e second wafer is

respondi ng correcting val ue amended st atus
iddatial eahe Renoval et distatiutbop it prélamsﬂrmlmgofsthaﬁm\vd&f a

[Qoeﬁ})@gp fhgt eCt I h’\e{\'ag[?) ’é&%{q%?é J&‘ﬁ)iﬁt 1{391}1 ero%%% ntg\,. édvanced

procéds lé%nt?tﬁtsast@fﬁ %oﬁ@é@b nic@surie detiat tismyabitehopolished first wafer so
neasurlng status data in the regi on

ay breolfiin gt mogeRdRg Pyt clifFeelt hy dF§ S |RJE Pe é%eaB%}“’tch%ams data is a
megsun%§ pr%ﬂl%bagra%) rE&GhiRe ¥Rlue leshe:&l fitn of the first wafer. The

measuring status data will be feed back to the advanced process control system. - The
measuring device can be disposed according to the status data to be measured. In the
present embodiment, the measuring device for measuring the removal rate of the polished
fiim is applied.

00307 Then, as shown in the step 27, according to the data base stored in the édifanced
process control system, the measuring status data is compared with the predetermined
 status data of the second wafer so as to obtain an amended status data to update the data
base. A polishiﬁg parameter corresponding to the amended status data can be found out

in the updated data base, thereby determining a second polishing parameter of the second

wafer.

[0031] In detail, in the step 27. a correcting value Uj (j==1. 2, -~ n) of the removal rate
in the region Rj (j—1, 2. ==+ n) of the polished film of the first wafer can be obtained
respectively. The correcting value Uy (=1, 2, === n) of the removai rate in the region
Rig=1L2, - n) can be equal to a ratio of a status value of the measuring status data
in the region Rj (j=1, 2, -+ n) to a status value of the predetermined status data in the
region Ri (=1, 2, ---= n). The amended status data can be calculaed by the
measuring status data and the correcting vaive Uj (j=1, 2, -~ n) of the removal rate in
the region R} (j=1,2, ------ n). In the present embodiment. the amended status data are

equal 1o the status value of the measuring status data in each of the regions is respectively

9.



n) of the renoval rate. [0032] For exanple, in the
present enbodi nent, the neasuring device neasures the
status data of the polished filmof the first wafer
SO as to obtain a nunber of standardi zation val ues of
t he nmeasured renoval rates fromthe region Rl to the
region Rn of the first wafer. That is, the status

valuyes. fromthe region Rl to the regjon. f
- il B capEEREG st AP on ol meReg R e can be
cdi&gqdd ﬁﬂtﬂeeﬂ@ééﬁllincf ah@s dhfzomdtthe coregtion vRhe {0 JHheé, 2. -----n) of

regli on Rn. Accor di ng to the standardi zati on val ues of
the hemoed sae.e dinrtberpweatnt reatbodinfanorthe hwendsdiseusriiatg aretaqeal to the

region Rn of the first fer. the V(i,.j)_1 » ...
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nﬁgqugnﬁ@gqa§meep HS2, the standardi zation val ue of

the renmoval rate V(2.2) in the region R2 is %%gaand h
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spasdizaf@oadle HaboFER MY SIORE TaVARE &P breds =
i faundsout 2 Rebhd RAgsPaRbaATEE eVnew (2,))=
: g&%%?&Fﬁza%gg%%gﬁgdﬂan S€:updated second head sweep '
HS2p*opr i espanding.t on t heeaditiladee Hhat usiadatsaip foiohl of the
updat ed data base. The polishing,paraneter (e.qg., .the )
iread sesdpdds and thepratdadiiztoonaiup ehthegwmeyn! mee pf the polished fiim in
correspondjng to the anended Us ' B8base. Thus. th
GHUE @gtthgqﬁa&%reisc ik B%&%ge%s%%é%glaptg Ft?é ?llp %%e t|c()iar anster o
RforddNR a8 ewendisakeFespbhdlag td the satudnceduprae essalso be refreshed

control system can, control the lishin ice.to
61 pdornca BEeBNPTHENTERI G H5rORbIEA ST S obofta noted tha
RaLL §ikBg p@erséﬁﬁb%rz% toﬁllypﬁll &shpider ®ecansh Raferine aafer. In fact,

shown i n the step n the second polishing. . 5
the othesegichh of theffresialer candewstfamed seEBATThERdasRdRpregion R

HS2 is _a .secon d f .lhe second polishing
%ﬁ?éﬁﬁ#@?h%me%%ggg%gﬁgﬁﬁggg?§“The pol i shing head 30
E}PEB]@Ncﬁﬁdi@g,k tklﬁn gc_i\faﬁbft !jbrdd&ssg halhtsﬁ csw:s'[dmﬂ ead f@}mepﬂt a polishing
along the redial direction of t i shi pl aten o
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noted that, the status data of the polished film of

the wafer can be represented by other status val ue

except the renoval rate distribution of the polished

film For exanple, a renoval thickness distribution

of the polished filmor a thickness distribution of

the polished film(i.e., a reWaining thickness

di stribution of the polished film can be the status

data of the polished film Referring to FIGS. 5A to

5F, the status data of the polished film of each of

the wafers is a thickness distribution of the

polished film(i.e., the remaining thickness

di stribution of the polished filnm in accordance with

anot her enbodi nent of the present invention. The data




1. A nethod for controlling polishing a wafer,

conpri si ng: establ i shing a database storing a
plurality of status data of a polished filmof.a
wafer and a plurality of polishing paraneters
corresponding to the status data, each of the
polishing paraneters at |east conprising a head sweep

of a polis head g redla
i Bahhl Braen e w8 PRl .
refRVIRUBAE uﬁ&ﬁéﬁ%&@@ldﬁﬁﬁ@ @wfsef;ﬁHSﬁ) mt;&mdm@ 1w the amended status data
pol i shing head to a center of the pO|ISh

indoy npaptes qabt hashiagPey SERESROl RIS Pﬁliaﬂ’éteao §¥>°6\é1f"’éfef Thus,
thlgt%\égﬁ}%g(? 1!%{:533 %Bﬁ?(ﬂ]s %g Shabdsrol #edolishing &RRa5 bBFora€ second

stat us ta with the status data stored
pd)lﬁshtd&eprdadsaluamg teosasnd pofishing paramgrepst pelishrige second wafer, as

par a di
Elehgi‘r}ég%, glg?l'gn I ?{%rPg"%gBle by ({cg%gfh?;%ﬂ'ggﬁéﬁ %Pa Hcslted second
h%{dﬁ%%f@% a\ﬁiaﬂ;?ﬁﬂ Peaﬂr@iﬁvd@p :roﬁ GHedetghdapofibitisg pthershoma second
usin e firs
e 1 ThpolBRENSaA0 chan hi hBE: HE DA HBA HeRME PP slons
t}}"g}gﬁx ] Clq g&\ bihs bolﬁﬂ rfcf?:hzlt@tgap ahrdehe Eecﬁﬁ’cﬂﬁﬂlsﬁﬁs pRoCess.

sweep he pol i shing head noves back
[@03¢] s héted that, miea a‘tmtusdath ehthe prbesd %ﬂre 94 thetveatereagp 4P represented

d
bﬁg{tﬁeghs:t%gs 8;18% g:ggfp o'éllles %12 r?‘g lt %tte dd]sétgﬁllg:t oﬂgoft 12%}{?'11(5: ﬁlm For
etampB e Rinfbvhn@icRedsk Shethulivh maf itlse Ia)mmmmﬂm drid umckdess'ﬁhtérlbutlon

method as clainmed in claiml1l, wherein e

CE st G 40 ARERHS GRS IR B el fim) can be
tlp ol 3hed., bk h{@ opo@i*sl?1 cHNgnTetgdias (& FREITS0 dolBFC kil iands data of the

wher el n eac e status data is a renoval rate

polished film of each of the wafers is a thickness distribution of the ponshed film (ie.,

the remaining thickness dlstrlbutlon of the polished film) in accordance with another

embodiment of the present invention. The data base is established using the thickness
distributions of the polished film and the corresponding head sweep HS. In the present

" embodiment, similarly, the advanced process control system is applied to conwrol the
polishing process of the polished film of the wafer. The controlling steps are similar to
the controlling steps the first embodiment and are not described here.

| [0035] The above description is given by way of exampte, and not [imitation. Given the
above disclosure, one skilled in the art could devise vartations that are within the scope
and spirit of the invention disclosed herein, including configurations ways of the recessed
porﬁions and materials and/or designs of the attaching structures. Further, the various
features of the embodiments disclosed herein can be used alone, or in varying
combinations with each other and are not intended to be iimited to the specific
combination described herein. Thus, the scope of the claims 1s not to be limited by the

illustrated embodiments.
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di stribution of the polished film 6. The nethod as
claimed in claim1, further conprising: providing a
second wafer having the predeterm ned status dat a:
measuring the first wafer polished by the first
pol i shing process to obtain a nmeasuring status data
of the first wafer: conparing the neasuring
status data with the predetermned status data so as
WHATABtEIAIMED H¥rended status data to update the data

base. thereby finding out a polishing parameter
corresponding to the amended status data in the
1. upasted foatmttblimg nobisiies emafeheOmPEERSNd pol i shi ng

S5 Lo OBRRLONBLRL B B8 oo o
an@ar BRERLIGr of oixling barhinetesse corrdpadingr to e shes dethepgh of the
pogg]%ég;rr;ggtg%ga | at;qrgn%giéivr\{g%rh%ag S\iwgeptor%% psotlﬁﬁ)mgfhead along a redial
direction of a polishing platen, the head sweep referring to a movement distance range
from a center of the polishing head to a center of the polishing platen during a polishiﬁg
process; - - '

providing a first wafer having a predetermined status data; 7
comparing tﬁe rpredetermined status data with the status data stored in the database
so as to find but a.polishing parameter corresponding to the predetermined status data,
- thereby determining a first polishing parametef of the first wafer; and
' performing a first polishing process using the first polishing parameter to polish the
first wafer, “ ' |
© 2. The method as claimed in claim I, Wherein the first polishing parameter comprises a
first head sweep. and the polishing head moves back and forth in the first head sweep

along the redial direction of the polishing platen during the first polishing process.

The méthod as claimed in claim 1. wherein the polished film is a copper film.

L

"~ 4. The method as claimed in clam 1, whefein each of the status data is a thickness
distribution of the polished film.

The method as claimed in claim 1, wherein each of the status data is a removal rate

_U\

_ distribution of the polished film.
6. The method as claimed in claim 1, further comprising:
providing a second wafer having the predétemined status data;
measuring the first wafer polished by the first polishing process to obtain a
measuring starus data of the first wafer; '
comparing the measuring status data with the predetermined stanisrdata S0 as to

“obtain an amended status data to update the data base. thereby finding out a poiishing

-13-



status data with the predeternmined status data, a
plurality of regions are defined on the first Qafer
so as to obtain a correcting value of each of the
regions, the correcting val ue of each of the regions
is equal to a ratio of a status val ue of the
measuring status data in each of the regions to a
status val ue of the predeterm ned status data in

parafiefef @&&@ﬁbﬂamgrzegh@mmw sttfue datarisnidie apdatest dsa base éP %ﬁit%mme
equal t% t he st%t tvalue of thecpredetern1ned st at us
a seRong PPEShEARTAOrCIE] ‘ﬁﬁ?ﬁﬁ@wﬁgsglctlvely mul tiplied

Spe[’fpgmﬁtpr r ?e%gﬁ)@ HQ’HI?CO FoR6dsi ighyv leUeecol Phleshimet pesgmerer to
a arned in cl he second pol i shing paraneter
poﬁggzgmsemiWH&econd head sweep, and the polishing head

n,t .
7t B Ifngtgpcgfis ai,r%e }no%all& 6 t\ﬁlger%ig lchl‘x)g}%l %gﬁ\gfl c?tﬁgﬁﬂgﬁﬁ?@easunng

t B sesondh pel ireddiathindotesst atsQ a Thialive phigaioas arg |45 Ih&éld)ﬂ the

in claim®6, wherein each of tp % U BoioSs. 3

t fifse kiafes 5O @F 8¢ PPBIR F GATEFIERE ol S ﬁ‘% 9“’?0 e porrectng

rre{h{l] f:sh G4 Rk FRSbrisRs &fudl thaGatiobier @icns esedoiohe mi@uring status
Mals a renoval rate miggbUIonoft

P Gdth theazthqu Ithe; reglonsAo et Aey Valer O BE E efeinir}ales SHEH] data in the

a wafer,.co
corresponding reg mn A18%he amended status data are equal to the status value of the

predetermined status data in each of the regions respectively multipiied by the
' correspondmo correcting value. '

8. The method as claimed in claim €. the second polishing parameter compnses a
second head sweep. and the polishing head moves back and forth in the second head
sweep along the redial direction of the polishing platen during the second polishing
process.

9. The method as claimed in claim 6, wherein each of the status data is a thickness
distribution of the polished film.

10. The method as claimed in claim 6, wherein each of the status data is a removal rate

~ distribution of the polished film.

11. A.ﬁx‘éthod for controlling polishing a wafer, comprising:

-providing a plurality of wafers, the wafers having an identical polished film:
polishing the polished films of the wafers sequentially using a plurality of polishing
parameters, each of the polishing parameters comprising a head sweep of a polishing

head along; a redial direction of a polishing platen, the head sweep referring to 2

movement distance range from a center of the polishing head to a center of the polishing

platen during a polishing process;
measuring the polished wafers so as to obtain a plurality of status data of the

polished fiims;

13-



providing a plurality of wafers, the wafers havi

i dentical polished film pol i shing the po?ygﬂgdan
films of the wafers sequentially using a plurality of
pol i shing paraneters. each of the polishing
paraneters conprising a head sweep of a polishing
head along a redial direction of a polishing platen,

the head sweep referring-to a novenent d
f eambihingnidar ke ¢HEpTSHIZ ASRIRenHPRS iheseapus daag i ¢ Potfning

t he polishin | at en (] a pol i shi : :
ParHR eGP HEONEm B! MERER WATer o S0 ag to obtain o
g'ss*iég%% :rﬁeﬁda%a.s%tigtahlad?atﬂ bcesheonpol systead and | ns:
shing a t i sino i ;
enstbae SRR Tar RS ot TR, B L8 BRERs ool

- orresponding to the status data; storing the

‘abase in an advanced process contral syst
> Crtnantd £ cape! ey | br Obwes B & st AL Gth T Hckaess
gﬂégﬁéggﬂﬁ%%ﬁgﬁﬁw%%ﬂh%ggrzysten1 12. The nethod as
e o : in each of the status data
131 BheBntthb & kN@sSncd in claim 11, wherein each of the status data is a removal rate
distribution of the polished ﬁim. '
14. The method as claimed in claim 11, wherein the step of controlling the polishing
process of the wafer using the advanced process contro! System COmprises:
providing a first wafer having a predetermined status data:_
finding out a polishing parameter corresponding to the predetermined status data in
the database using the advanced process control system according to predetermined status
data, thereby determining a first-polishing parameter of the first wafér; and
controlling a polishing device using the advanced process control sysiem to perform-
a first polishing process using the first polishing parameter to polish the first walfer.
13. The method as claimed in claim 14. wherein the step of contolling the polishing
process of the wafer using the advanced process control system further comprises:
providing a second wafer having the predetermined states data;
controlling 2 measuring device using the advanced process control system 10
measure the first wafer polished by the first polishing process, thereby obtaining &
measuring status data of the first wafer to feed back to the advanced process control
sysiem;
comparing the measuring status data with the predetermined starus data using the
advanced process control system S0 asto obrain an amended status data to update the data
base, thereby finding out a polishing parameter corresponding to the amended status data
in the updated data base to determine a second polishing parameter of the second wafer;

and
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di stribution of the polished film 13. The nethod as

claimed in claim1l, wherein each of the status data

is a renoval rate distribution of the polished film

14. The nethod as clainmed in claim11l, wherein the

step of controlling the polishing process of the

waf er using the advanced process control system

conprises:. .p L di.n f st tw@f@varkay ipigtess control system to
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process Qﬂ&f%&i shemto neasure the first wafer
p&PTShH the "5 r'st pol i shing process, thereby
obtai ning a neasuring status data of the first wafer
to feed back to the advanced process control system
conparing the neasuring status data with the
predeterm ned status data using the



advanced process control systemso as to obtain an
anended status data to update the data base, thereby
finding out a polishing paraneter corresponding to
the amended status data in the updated data base to
determ ne a second polishing paranmeter of the second
waf er: and controlling the polishing device
usi ng the advanced process control systemto perform
a second polishing process using the second polishing
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pfiahHs fahAeics. provided. Thereafter, the

predetern1ned status data is conpared with the status
Idafa in the database so as to find out the polishing
paraneter corresponding to the predeterm ned status
data, thereby determning a first polishing paraneter

of the first wafer. Afterward, a first polishing
process using the first polishing paranmeter is

applied to the first wafer. The nethod can contro

the status of a polished filmand optim ze the
pol i shing paraneter. Fig.2
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