*:e3el 64Tc| ~3 APR 2003 FLATTENI NG POLI SHING DEVICE AND ."""", FLATTEN NG
POLI SHI NG METHOD BACKGROUND OF THE | NVENTI ON Thi s invention ret a@ﬁ g@?
flattening pollshlng devices and flattening polishing nmethods for
polishing plated filnms or insulating filnms fornmed on, for exanple, mafer
surfaces. Descripti-on of the Related Art Figs . 10A to 10F show secti onal
si.de elevation views.illustrating manufacturing processes for a netal

i nterconnection type bpanedvr¥1ivet @@Qﬂ@@@N@nDWﬁ@EnA&WOWOSGd of copper
(Cu) is formed on a surface of a wafer 1 conposed of silicon so as twewcoat

the surface of the wafer ion pattern 2 with
an insulating film3 conpé's%@fgwl\ﬂ?l %Q%Idg%%ge Eg %‘é (Fig 10Ammullﬂlmm “"lm
conducting holes 4 for a lam nated interconnection pattern are i

formed in the insulating film3 (Fig. 10B), so as to coat the surface.-of
the insulating film3 including inner surfaces of the conductin

with a barrier filmb5 coBPSEEROUNRNDE MHE TANVENTIOHNi um (Ti ‘ﬂ““@ﬂﬁj@ﬂ\ﬁmmm
like (Fig. 100, - 1 " ~ APR 2~3 and seed filns 6 conposed

(Cu) are fornmedrbhglspusferineg (hiventlD&h . Further, a film 7 for tH@woo

| am nat ed i nterconnection pattern conposed of copper (Cu) is plated in a

conparatively tfhgk condehitioand e QMR | f1 ¥eleRi ABNASE1 § Bali Agner
portions of the conducting holes 4 are conpl etely blocked (Fig. 10
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rlm he

on the barrle are |ne SO as o r enove tthhem and

a | am nat ed |nterconn ctio attern 8 |s forned S to have fin net al
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el evation view jillustrating a nmanufacturing process for an el enent

separ at i oR Xyl Poagfer Surfaces.

Description of the Related Art

Figs. 10A to 10F show sectional side elevation views
illustrating manufacturing processes for a metal
interconnection type board.

An interconnection pattern 2 composed of copper (Cu)
is formed on a surface of a wafer 1 composed of silicon
S0 as to coat the surface of the wafer 1 including the
interconnection pattern 2 with an insulating f£ilm 3
composed of silicon dioxide (Si0,) (Fig 10A).

Further, conducting holes 4 for a laminated
interconnection pattern are etched to be formed in the
insulating film 3 (Fig. 10B), so as to coat the surface
of the insulating film 3 including inner surfaces of the
conducting holes 4 with a barrier film 5 composed of

tantalum (Ta) or titanium (Ti) or the like (Fig. 10C),



El ements 12 are forned on a surface of a wafer 11 conposed, for exanple, of
silicon so as to coat the surface of the wafer 11 containing the elenents
12 with 'stopper filnms 13 conposed of silicon nitride (SiN). Further,

el ement separating trench holes 14 are etched to be forned froml?qﬁzf per
films 13 over to the wafer 11 so as to ceat the holes, in a relafi
thick condition, with an insulating film 15 conposed of silicon dioxide

Si 02) i t a%
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[ lating fil 15 th filns b ol i shed
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el ement separation type board 17 (Fig. 12B). In a polishin process when
manuf act LR E &g QPN 8IFdieo n axpeErivve ctmwa@egi afdcoprenel Guat t 8np a\gted
polishing device is used. Fig. 14 shows a perspective viewillustrating an
outline Dh a tematzetathatd epi vRipd icdndd tdewi cendThiss fidraié&ni ag spah shi ng
device 20 is provided with a rotatable surface plate 22 in a shape of a

di sk on 50&\ frAcer Ok naf Cf‘nﬁe@'ﬂé@'t'l%r?é oblt 2l d Scptidhike £ 2riPtRE 2RI And
vertlcally along the Z axis novabl e nmounting plate 23 in a shape of a

di sk for y| ng J}El% ferf%gbﬁ%dc}}édb% FblgﬁtoTofh[alces ,}H%r %8%%95% a nozzle 24

for supp? i's Fiquid P on 1he po |sh|ng &l I n such

constitution, first g surf s of .the. wafers and 11 on which,the filns
20ond 15U ARE A AR Yar oL HRBed ARV hoRevin S8 ARt oF SO RERR. | s
bonded or is vacuum adsorbed to the _bottom face of the nounting plate 23.
Next, whPRE teHen seipflalee beateiop Bhdm Redfsuma Halpest &odPamot éshad, the
pol i shing solution Pis supplied on the polishing cloth 21 fromthe nozzle
24. Further a heonmemowng [phere 28d = | baevietht efle isuwréacesine@tion

pattern 8 is formed so as to have a final metal
interconnection type board 9 (Fig. 10F).

Fig. 12 shows a sectional side elevation view
illustrating a manufacturing process for an element
separation type board.

Elements 12 are formed on a surface of a wafer 11
composed, for example, of silicon so as to coat the surface
of the wafer 11 containing the elements 12 with stopper
films 13 composed of silicon nitride (SiN). Further,
element separating trench holes 14 are etched to be formed
from the stopper films 13 over to the wafer 11 so as to
coat the holes, in a relatively thick condition, with an
insulating film 15 composed of gilicon dioxide (Si0,) in
such a manner that an inner portion of the trench holes

14 are completely blocked (Fig. 12A). Thereafter,



~"APR QU3 of the wafers 1 and 11 are forcedly pressed on the polishing
cloth 21 so . as to polish the filnms 7 and 15 forned on the surfagp?ﬂgk hﬂf
wafers 1 and 11. In an initial stage of -t he polishing process on ‘
occasi on of respectively manufacturing the above described boards 9 and 17,
only a kind of filmthat is respectively the film7 for the | am-nated
i nterconnection pattern or the insulating film215 may well be polished.

However, | i i Efql pegt | Y. rys e se
the bar i SEnRYeA 88y FREHE) aTAIRP 4 i T B % POPRRE 41 A e
concurrently be polished, that is,.not only the filmZ7 for the |am nated

i nt erconn%%%i W%&%P@%nd%‘? Eﬁe H%hﬁgﬁdﬁgsgi P 150 BEAY o THE bERS er
film5 or the stopper film 13. Wen the filnms _of different kinds, in other
wor ds, thereniahedf 16i f5ee eho IMAENESs & et poliashedthsi nglpRd rel ameqt
flatteni ng polishing device 20, there are such cases where defects such as

di shi ng, eepsirant {dhi mypg) boamtesd, (Fiatch2Ehem cal damage,
over pol i shing, and underpolishing are forned. Fig. 11 shows a sectional

side el evation yhewgd]yshrald pa stedgel Swhizid ke d®f ak tU¥ BhEOPARCALRR d Y PE
board 9 and Fig. 13 shows a sectional side elevation viewillustrating

defects i nt tjo p oard, = 003. 17Z.. Fig.
11A and F?Stsg%iﬁiéggg eagﬁpg?{esg (b)f r}jtl{l% gighi r%:g}emﬂfelrae?%egtﬁg n rogfl%(?)lrltrr ns
of the film7 for,the | am nated interconnection board and of the insulating
film 15 oP&F ¥ivalSaFedare caved in due to too nmuch polishing so as to
result in shortage of sectional areas for the |lam nated interconnection

pattern 8 and thédtrehthsi®vwst s RRAEBKATI VeI Vhd Ideresratng. amsp
and Fig. 13B are exanples of the erosion (thinning), wherein portions whose
pattern dengiltinarefhighraletcaelllpf tthrring exeksshim@olliestiag.so as to
result in shortage of sectional areas for the | am nated
This flattening polishing device 20 is provided with
a rotatable surface plate 22 in a shape of a disk on top
face of which a polishing cloth 21 is stuck, a rotatable
and vertically (along the Z axis) movable mounting plate
23 in a shape of a disk for holding wafers 1 and 11 by
bottom faces thereof and a nozzle 24 for supplying a
polishing liquid P on the polishing cloth 21.

’ In such constitution, first, the surfaces of the
wafers 1 and 11 on which the films 7 and 15 are formed
are faced downward, a reverse face of the wafer 1 is bonded
or is vacuum-adsorbed to the bottom face of the mounting
plate 23. Next, while the surface plate 22 and the
mounting plate 23 are rotated, the polishing solution P

is supplied on the polishing cloth 21 from the nozzle 24.

Further, the mounting plate 23 is lowered, the surfaces



“int'erconnection pattern 8 and the trench 16 , to eventually becone the
defects. Fig.. 11C and Fig. 13C are exanples of the recesses, wherein a side
of the lam nated interconnection pattern 8 and a side of the Qrenghugpgﬂge
| ower ed at boundaries between the |am nated interconnection pattern d
the insulating filnms 3 and between the trench 16 and the stopper film 13 so
as-to generate level differences, to consequently becone defects. Fig. 11D

|5 an exaple lyd iy Sof Akl 197 akiereheiidal, JRERIL 4 UL e o) PR ng

circuit or short circuit or a fallure in f ési stance val ue of

| am nat ed_; 3 APR 2003._intercqnnecti.qn ter [ enerated, .to
event ual I(i/l%géoﬁ& 1S§11Iatss9t i%‘?%ﬁ? iq_gh%n éggl’%ﬁa as%@hﬁgs%to%én%ge%loltihs%i ng
and the underpolishing, wherein due to a shortage in relation to a set
removal #&wOARBCES taé ithwulweifeg Filmemd 1ihe insulating filns 15 remain
on the surface of the board to consequently becone defects, or due to an
excessi ve anourinianrehatiianl totébe o6 tleeovall istoimg piradesensul athieng
films 15 the sectional area of the trench 16 results in shortage to

event ual lyc Hgeamn dgkectss p SUWMNRRY] (F mEHR: £ AVENTE ONgThen @r egri¥ei nventi on
is planned and constltutedpaccordlng to the above-described circunstances,

and’it i 5320001508 BhaNEs PEESEIY LAVENS) o) L0 I QY gagfbaﬂh?& tc%ggtilsng R

pol i shing device and a flattening polishing nmethod ca le o

flattenin ol i shing.w hi accuracy.and no.defects. In_the present
nvent 1ot eaRg e TRaY el st To8re iy 10 HIE s Sim oLy 28T SRt
surface of an object to be polished, the_above-described object. can be

att ai ned BFLpEEA Rhgtbe idesiée tlin® fff-eLrléTt oI Pali M hkaRE &RY $886H

pol i shing means which are coaxially disposed, noving nmeans for noving the
respecti vidoweger, in the final stage, since it is respectively

necessary to expose the barrier film 5 or the stopper film
13, two kinds of films should concurrently be polished,
that is, not only the film 7 for the laminated
interconnection pattern or the insulating film 15, but
also the barrier film 5 or the stopper film 13.

When the films of different kinds, in other words,
the films of different hardness are polished using the

‘ related flattening polishing device 20, there are such

cases where defects such as dishing, erosion (thinning),
recess, scratch, chemical damage, overpolishing, and
underpolishing are formed.

Fig. 11 shows a sectional side elevation view
illustrating defects in the metal interconnection type
board 9 and Fig. 13 shows a sectional side elevation view

illustrating defects in the element separation type board



", '~ APR 20@; polishing neans relative to each other in an qx'%hg
direction and rotary neans for rotating the respective polishrﬁ% A8
around a‘'shaft. Further, in the present invention, and in the flattening
polishing nethod for flatly polishing a surface of an object to be
pol i shed,- the above-descri bed object can be attained by providing the
met-hod with a process for rotating two polishing neans disposed in | shapes
of concentric circles, a process for protruding a polishing surface of one
of the polishing nmeans nore than a polishing surface of the other polishing
means o a sideiof the Obhects 4o beapoldshedyatPlogest e LI Ng, the

ﬁ sheg F

surface of the object to be po y one of the polishing neans,

process for protrudin he .pol i shi ng surface pf-th t her. polishin ans
or o ¢ hall SR TOI3 it art BE ot O T Red s £t A Bof p erf R heRS ¥ e Rne
side of the object to be j polished and a_process for.polishingfthe surface

of the obPd@T¢enpe Yol pEhbeaxA taredofhelt NfolinsinAg tivagst 1 A8t drigige¥o the

above-descri bed constitution, since the two polishing neans are arranged
coaxi al | pr oz aleeace acam beveedd n deenpactt o zeuwiht paul 1 ahy meeso f as
installation of a plurality of large surface plates as in the related

device. Euribenlsinceiderabieelr ked®iondl aread AFR 20031 apliirshedacan
be machined in multi-step by one chuck, variations in machining accuracy

due to r? RUCKL 89 o PSnSHBErt"e%Sr?g& al LR A ol D6 EBWgﬁit%Paf‘i‘

highly efficient machining or fixed pressure and highly graded chemc
machi ni ng_c e.carried out in nulti-steps, it is possible to machine the
o%ject tgeﬁgﬂB%IFSE% %gfﬁHﬁ%‘defects . Further, in the case of polishing
priocess for conpound%ienlco duct or Wo- St ep ollgpéggokstﬁgrforned,mnth

li qui d pol i shi ig%geht§ g@ﬂgv¥%% i@§ﬁw%§@&? e erosion

(thinning), wherein portions whose pattern density are
high are caved in due to excessive polishing so as to result
in shortage of sectional areas for the laminated
interconnection pattern 8 and the trench 16, to eventually
become the defects.

Fig. 11C and Fig. 13C are examples of the recesses,
wherein a side of the laminated interconnection pattern

' 8 and a side of the trench 16 are lowered at boundaries

between the laminated interconnection pattern 8 and the
insulating films 3 and between the trench 16 and the
stopper film 13 so as to generate level differences, to
consequently become defects.

Fig. 11D is an example of the scratch or the chemical
damage, wherein an open circuit or short circuit or a

failure in a resistance value of the laminated



" for performing two-step polishing and a parallel process for pers§ ﬂ?@
one-step polishing in parallel can therefore be selectively carrled out in
one pol:i shing device. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 shows a plan

view illustrating the entire constitution of the enbodi nents for a
flatteni ng polishing device of the present invention. Fig. 2 shows a
partially sectional side elevation viewillustrating details of the

machi ni ngnpamtsohieldiel dhableani agnp@ | 581 Berdevhee Shows idyy&Ehguall1¥igs .
3A and 3B show a plan view and a sectional side elevation viewillustrating
a detail gcg%ﬁgp g :g metal _ g - 8 APR 2003 surface plate shown in
Fig. 2. |gs . 4B show plan views illustrating detailed exanpl e of
buffs shown in Flg Fi shows.a sect.i gnal, .si de eIev

1l ustrating a AN S AT A B R CReconRed el { RB g me

surface plate and a shaft in the flattening polishing device shown jn Fig
1. Fig. 6hshBREIPPidsisbrei onBleRg R LevhPi BnShPekadeusRraelag kan
exanpl e of operation in the flattening polishing device shown in Fig. 1.
Fig. 7 shows sestecortiosexli amalurst defelténatinaudicswinpl dsitkmsi ad anohaer
exanpl e of operation in the flattening polishing device shown in Fig. 1.

Fi gs. 8Aiare 8B shew O ajks 1id | ezali ngnditsié nguevid vat b@ wheh yegaad to
the flattening polishing device shown in Fig. 1 and a related polishing

devi ce. Fi r lust r at S W th
to C%S??attem g mé %gi‘éeb'ts At G eF gskhen eya %198

regard to th i shing device shown in Fig. I and a at ed

o i shi ng. dewt ges Fi.gs, . 106 1o 10 show, sectyanal, side ol evati oy vi evs

§|Blustra ng mand ring processes for a i'nt'erconnec ype
board. Fj 11A to sh ctional side_elevation views illustrating
defects HARHARGRA §tBRcamnadtfor cypeonal area oF Erid®crench 'fb

results in shortage to eventually become defects.

SUMMARY OF THE INVENTION

The present invention is planned and constituted
according to the above-described circumstances, and it
is an object of the present invention to provide a
flattening polishing device and a flattening polishing

‘ method capable of conducting a flattening polishing with
high accuracy and no defects.

In the present invention, and in the flattening
polishing device for flatly polishing a surface of an
object to be polished, the above-described object can be
attained by providing the device with first polishing
means and second polishing means which are coaxially

disposed, moving means for moving the respective



- g board. - 3 APR 2003 Figs . 12A and 12B show sectional side efé%éfﬁdwwf
views illustrating manufacturing processes for an el enent separation type
board. Figs . 13A to 13D show:sectional side elevation views illustrating
defects in the el enent separation type board. Fig. 14 shows a perspective
viewillustrating ant outline of a related flattening polishing device.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Her ei nafter, preferred

enbodi meptcsl DEhE ey pResart davertiven vbl kdieh destrdbedni rirtdesgiila Wi th
reference to the acconpanyi ng drawi ngs. Meanwhil e, since these enbodi nents

X ] e since these @ s
oahnt cal Ty Gar touh e o1 G RRTer| TAAT1 SRC. ThOr “ERay ar onate (B ese | VE°

construed to.I%nit t he scope of the prgs%qa]invention, unl ess there are any
parti cul &° TERPEO%S TFERS SSpREPS & t 7R3 tation of the present invention

in the follow ng description. Fig. 1 shows a plan view illustrating the
entire constit HUOANEL -t H elkbeditieds efdr BnvVeatteding agulli sRi fgidevi ce of
the present invention. - 10 - 3 AP R 2003 This flattening polishing
devi ce 130 asteadgly ypodristhinpethetfhod dassefiatpoytpdld slethigorai nto

whi ch wafers 101, being objects to be polished, are | oaded; a handling

system 12Q,$£8tk08 ff @mn wjh;éi:@ni;agb@ﬂ@d/lai shed 0k wal gpdet fdescitibed
cassette port 110; a polishing head 130 section for conducting chem cal

mechani ¢ i-shi I 1 Ky t | | tem
120 and ?%f%gke?%}goﬂget&rﬁ%@%ggsc eaﬁ?%é}%%gﬂ\%gf%% %%f‘?ﬁlacwlﬁca%gabeen

conduct ed W L1 Lhe: shemGal c MRghan|$ahoRY diPPhY i hbe 0L 81ig hgad 130,
) ’

shapes of concentric circles, a process for protruding
a polishing surface of one of the polishing means more
than a polishing surface of the other polishing means to
a side of the object to be polished, a process for polishing
the surface of the object to be polished by one of the
polishing means, a process for protruding the polishing
surface of the other polishing means more than the
polishing surface of the one of the polishing means to

! the side of the object to be polished and a process for
polishing the surface of the object to be polished by the
other polishing means.

According to the above-described constitution,
since the two polishing means are arranged coaxially, the
device can be made in compact size without any need for
installation of a plurality of large surface plates as

in the related device. Further, since the object to be



" 101 is carried anong respective sections by a robot not shown. In such
constitution, a polishing process conducted within the flatteni ng pol § APR203
device 100 wi ||l be described. First, a plurality of wafers 101 are stored
inside 1 of a cassette 102 in parallel, and the cassettes 102 are set in
the cassette port 110. Further, a sheet of wafer 101.is unloaded fromthe
cassette 102 and carried to the handling system 120. The wafer 101 which
has been @l i@k d scahansd enseditmed@ pasinti DALRG Papt th22ohy aiweokgyer 121
and the centering and orientation and flattening alignment are perforned,

t hen agai f ed. b r 1 AR t by
thecmnvgﬁﬁig$%§ﬁ%a%gtgﬁ%ﬁg gﬁg)égbw%&ﬁy %%?t?gnS%gﬁgg ? cah
pollshlnqhhead 130 . %5 ansport ed waf er, %01 fs g ded |nto buf 131
once, beig TEPPHR S nHchi Pr%gﬁb%ﬂ“ OfF (1P &S e S8na B Rg dt)}% e

t he chem cal ,nechani cal poljshing. The wafer 101, has beep caonpl eted the
pol i shi ng® L {4 CERiEt URRE&dE RE arwétws%%tPeﬁﬁeerenert%ethlgtl&ﬁsmee@q

thé cleaner 140. The transported wafer 101 is, after passing through the

cl eani ng Paenit4ll frorchiedmagcahebeatermied ohdniigalmultansfteeped tid a
drying part for drying a cleaning solution. The wafer 101 which has been
conpl et edi girybeg 15l &r apspadiethagehe b idetharmdianpsyskerad 2P amd ngd or ed
in a vacant portion of the cassette 102. The cassettes 102 whose entire
stored wajges kAl are finished passing through the above-nentioned process
are unloaded frontthe cassette port 110 and are transported to a next
process . Fig rti.al l ction Vi e
|Ibustrat|ng dé%é??gﬁﬁt gﬁ %' |%?%% 6%?tgfgﬁlgﬁl zﬁ%ggggﬁ%nglpollshlng
devi ce 100 shown machi ni ng part hly. constl ut ed f a
mmchi ni ng PEBRE N %osawgcarh%ﬁ%ﬁrng iRaas s el iadiine) g Pas £O186
functions to rotate the wafer 101 wth placing and fixing |t on t he table
as wel| with liquid polishing agents changed. A seéries process

for performing two-step polishing and a parallel process
for performing one-step polishing in parallel can
therefore be selectively carried out in one polishing

device.

BRIEF DESCRIPTION OF THE DRAWINGS
f Fig. 1 shows a plan view illustrating the entire
constitution of the embodiments for a flattening
polishing device of the present invention.

Fig. 2 shows a partially sectional side elevation
view illustrating details of the machining parts in the
flattening polishing device shown in Fig. 1.

Figs. 3A and 3B show a plan view and a sectional side

elevation view illustrating a detailed example of a metal



"as to nove it along the X axis. - 12 - 3 APR 2003 A wafer chucksfgyeggm
di sposed on the top face of a weighing table 151 capabl e of

vacuum adsor bi ng the wafer 101, and the support part 154 having an X-axis
ball nut 153 is disposed in the bottomface of the weighing table 151. An -
-X-axi s ball screw 156 which is connected with an X-axis servonotor 155 and -
extended along the X axis is threadedly engaged wth the X-axis ball nut

153 . FurdeFaca wrzte Hivo#ar isupphiyi.n®@ a polishing solution is disposed
above the weighing table 151. Furthernore, a nechanism not shown, for

rotating the vl efoChygk, 182 b & 1169 PRRA) £ ks Lhe, det gliyng, (gl 21 38h The

machi ni ng head 1 has functions su noves al ong axi s ‘and

conducts the chem cal chanical polishj.,ng in two stages on the wafer 101
fixed on $H@MRet¢hih nﬁgﬁ%éﬁesﬁgﬂﬁpA}BuE#4gfiEst pol i shing nmeans) 161 in a

shape of a disk having substantially the sane dianeter as that of the wafer
101 and a wheelF¥9seforith9BFi $hi hgCrEs®} $62¢ ned eStapeosf whe¥nnul us
ring having a larger inside dianeter than a dianmeter of the buff 161 are

di sposed thaxisaldat ingnehyanb hae skapempl eao foacehange whrictle.cdnumehérs, t he
buff 161 is bonded and fixed on the bottomface of a netal surface plate

(the firstheohicdi N0s@aNSd 163 4 e aaglape shaant annuldlse r FNG t ©8H itkRe
wheel - 13 - 3 APR 2003. 162 is bonded and fi xed on the bottom face of a

fing. ond2hd ar s R O R S B P ed 1na center hole of the

por pher al “sur Tabe- of BRATE| AnGa 107 TeCr oA 03 Aper aas SAEV

fidted and flXqd APt Qo™ MO LT L PRE &, S A% O M0 e 3% EFening
polishing device shown in Fig. 1.

Fig. 7 shows a second sectional side elevation view
illustrating another example of operation in the
flattening polishing device shown in Fig. 1.

Figs. 8A and 8B show graphs illustrating dishing
evaluation with regard to the flattening polishing device
shown in Fig. 1 and a related polishing device.

1 Figs. 9A and 9B shows graphs illustrating erosion
evaluation with regard to the flattening polishing device
shown in Fig. 1 and a related polishing device.

Figs. 10A to 10F show sectional side elevation views
illustrating manufacturing processes for a metal
interconnection type board.

Figs. 11A to 11D show sectional side elevation views

illustrating defects in the metal interconnection type



in"a central portion of the netal surface plate 163 which is forned in a
simlar taper shape as that of the flange 167. Counterbores 168 are
arranged ‘i n an equal angul ar space on a side of a top face of the 3raPR) 2003
tool flange 164. Pins 170 having springs 169 are inserted in the inner
portions of the counterbores 168 in such a manner that each pin 170 is

pi erced through to a si-de of a bottomface of the netal tool flange 164. A
tip end wbaedch pin 170 is threadedly engaged with the top face of the
metal surface plate 163. A nmain spindle (rotary neans) 172 having a main

spi ndl e not or zﬂ{ﬁ&awzﬁegﬂa)léﬁlsﬁéﬁgé%?tioanahesa% baes, ot ihevIRLA tool
flange 164, further an air cylinder (noving neans) 173 is fixed above the

mai n spindle tor.171. The_.shaft_1 i i Q .as_to ierced
through¥P;HS@%qténﬂM@%%H§%éﬁ%ﬁ%gixﬁ¥ggﬁgﬁ§g épfhghméikﬁﬁi& f1 ange
164 via central portions of the_main spindle 172, the main spindl e notor
171 and $RB2&GT ¥9Ni h¥are 19320 irt her, a piston 173a of the air cylinder
173°is fixed on the other end of the shaft 165. Further, the shaft 165 is
formed in a shapgsoef 132hold dwrghiowieret b iortet s bdsuppleyahéopolviishag
solution. A supporting portion 175 having a Z-axis ball nut 174 is disposed
on an ouieflupaiipbeng Saftads ofint khabehespmtl semipatlicn Eygder, a
supporting portion 175 is engaged with a Z-axis guide 176 , and a Z-axis
bal | scrgymié which is connected with a Z-axis servonotor 177 and extend
along the Z axis is threadedly engaged with the Z-axis ball nut 174. Figs.

3A and 3B respechively showd Bl ga W sueand.a seeli ongh ol deaelovatign view

illustrating a ed™l exad%l of "a netal surface plate wn'in
Fitg. 2. A crucifor r oov 63a Ls_farnmed on the.bottom face, of the neta
surface Pt llé‘ri%So,g] %’an’é‘?;ai‘r?(?hti?&q-f%r&én\%hé?%ffﬁg”brbgf dF57: £§ “bonded and
fixed. Further, through holes 163b are provided at tip end parts of the
cruci form groove

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to
the accompanying drawings.
Meanwhile, since these embodiments are specific,
favorable examples of the present invention, they include
J technically various preferable limitations, but they are
not to be construed to limit the scope of the present
invention, unless there are any particular mentions with
respect to the limitation of the present invention in the
following description.
Fig. 1 shows a plan view illustrating the entire
constitution of the embodiment for a flattening polishing

device of the present invention.
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" 163a piercing through froma bottom portion of the groove 163a to a

peri pheral surface of the netal surface plate 163. - 15 - 3 APR 200DAPR 2003
Figs . 4A and 4B show plan views illustrating detail ed exanpl es of buffs

161 shown in Fig. 2. -Aplurality of holes 161Aa are arranged in a cruciform
on a buff 161A shown.in Fig. 9A in accordance with the groove 163a of the
netal surface plate 163. Further, a plurality ef holes 161Ba are further
arranged in a siaps dflaateatiiron pola duihglad8vikewnl 00 ERigy.rdBghlhe buff
161A or 161B is bonded and fixed on the bottom face of the metal surface

plate 163 HAKING @ £aN4 | Uhi o desekidass akoviey o naeRly; OA tha Suyhace,
formed wth the groove 163a. Accordingly, the polishing solution supplied

fromthe holl ortio f_th 1 | 0 b e e oVve after
bassi ng (HESEa o went Pt ol G2 I63L BT CPnG Tt et LS See a0 - @
Further, on the way the polighiqg soLutioQ flows into the grzpve 163a, a
part of tPRPAHIRI AYSIHATt LéR FFDRE 1Tt of XpA T ShEAP TR Fald OIWRAE Uf f s
161A or 161B after passing through the holes 161Aa or 161Ba of the buffs
161A and 161iBuaddadedsfdoal the ©Cas pesttire® ok dbl8 isar pdst $ai nooh etk
polishing liquid is discharged fromthe outer peripheral surface of the
buff 161A180 d6tB iadh ef opassnmmdthi aggh hidrei thlomgit Hwh ée all6 3w bi shiergret al
surface plate 163. Accordingly, the polishing accuracy and poli shing

ef ficiencynCamdd@ardés 101 3pABR 293y pVeleShrGRi ] D8 PRl $PERI 112U d
is evenly spread over the entire polishing surface of the buff 161A or

o0 T Snd SN AGIti R ol 08 AEvalLah E AL aCed pg et e
OUﬂerleﬂgQ%“%een conducted with the chemical mechanical
polishing by the polishing head 130. Further, the wafers
101 is carried among respective sections by a robot not
shown.

In such constitution, a polishing process conducted
within the flattening polishing device 100 will be
described.

First, a plurality of wafers 101 are stored inside

) of a cassette 102 in parallel, and the cassettes 102 are
set in the cassette port 110. Further, a sheet of wafer
101 is unloaded from the cassette 102 and carried to the
handling system 120.

The wafer 101 which has been carried is transferred
to a positioning part 122 by a conveyer 121 and the

centering and orientation and flattening alignment are

performed, then again transferred back to an original

- 11 -



“surface of this flange 167" is formed in a seni-spherical shape, and #ﬁ«gR 2003
closely adhered in a slidable manner on an inner peripheral surface

hole of a central portion w of a netal surface plate 163" fornmed in a
simlar sem -spherical shape. According to the constitution, in cases

where, for exanple, a surface of the wafer 101 is inclined, when the
polishing surface of the buff 161 is in contact wth the surface of t-he

waf er 10Iposiiricieon ey rdtalc suv égee pl dfleelbBanisst gr vededo ac bumd fiche 1fdlange
167", the polishing surface of the buff 161 always can horizontally be in 1

cont act V\iéftﬁéﬂﬁs?)léfrf@éé 06 die pf eEhllg hEed afys e, the E&atrn@@érefed he

surface of the wa 101 can be nade up of high preC|seness In

above- ne st Iy at.i a th

descri beci}%\ngt%%drle er{e%lcggt a%d%lriﬁlfgé TI%Ie r%e’ %@J}% flr% he
buff 161, a soft gual ity buf fo exa is u eg and as ollsgt ng
sol ution,d-Mgghining ReF Y xR? ti(nl t‘?erm &P exng 8% etegt dtant

of-a nitric acid (HNO3) or the Ilke is used Further, as the wheel 162, for
exanpl e, bhRardheparety npedRicahi &P hhs B ladmn mBhabmeesf 98 gl nshae
solidified is used and as its polishing solution, for exanple, slurry in
whi ch harldeahurdarap Akrtasi vieh gr aiorlsi sin éndi,s pies sedcla,y uwehkadeEd is aseckti As
a first stage, polishing with the usage of the buff 161 is perfornmed (refer

to Fig. 63tand s a3second shage, tpakhishopgedsity the Weeknkd? 130 .
performed (refer to Fig. 7). First, the wafer 101 |s vacuum adsorbed to the

waf er chuck 152p,then tfrg%&r%é@ér%b i 156 o115 £ Ptk ed g dehyiagnt he

X-axi s servonDtor d then e wei ghi ng ta I'S no unti1 the

oo 101 Y5 LR RO S0 SIS BOELL 08 21 e g
table 151 kiﬁgfgggeﬁjgg god¥¥f%8 %g%ga%%& drying a cleaning
solution. The wafer 101 which has been completed drying
is transported again to the handling system 120 and stored
in a vacant portion of the cassette 102. The cassettes
102 whose entire stored wafers 101 are finished passing
through the above-mentioned process are unloaded from the
cassette port 110 and are transported to a next process.
! Fig. 2 shows a partially sectional side elevation
view illustrating details of the machining part 132 in
the flattening polishing device 100 shown in Fig. 1.
The machining part 1s roughly constituted of a
machining table 150 and a machining head 160.
The machining table 150 has functions to rotate the

wafer 101 with placing and fixing it on the table as well

as to move it along the X axis.
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101 via the wafer chuck 152. Sinultaneously, the main spindl e notor 13%3‘&3
driven so as to rotate the wheel 162 via the main spindle 172, furtﬁé$ 3
rotate the buff 161 via the pins 170. Next, the Z-axis servonotor: 177 is
driven so as to rotate the Z-axis ball screw 178, then the supporting - 18
~3APR2~ portion 175 is lowered until it beconmes in such a conditi-on that
the polishing surface of the wheel 162 is separated with a prescribed space
fromthe surfacewaf etrhe-vaekumsadsos bad swad ee d10h alwagtblhe Zaaxi » QW de

176. Further, liquid chemcal is supplied froma supply device, not shown,
to the huif %‘?@n%{'@ab’i% el Q% PoLE iR Of, éé‘@uﬁlh@‘és&%l% 61@8 gheue 163a
of the neta surTace plate 163. Slnultaneous y, alr 1s supplied to a

Oyl nder 473" AT BB L oL e POy Pt B Bbrbae v R B it 173

and the shaft 165. At this tinme, it becones in such a condition that the
net al sulr5acéSprﬂdtsepqaedg|%stle%@@é§§%nf%et rRE e iveiodhiang tpdle

polishing surface of the buff 161 is nore protruded than the polishing
surface bblt.he wheel 162. Further, the polishing surface of the buff 161 is
forcedly pressed on the surface of the wafer 101, the X-axis servonotor 155

is driven so agntR-botdd pihe Xeadw DREl whdleaw i § heoneictti @ #akle ahbl is
reci procatingly noved via the support part 154 and the chem cal nechani cal

pol i shing_ hﬁfsonge%%&eo&hqs@fgﬁdl(gxteﬁ@é@eamn%)tﬁe a@s&icgtse val ue

of a polishing anount can be controlled mainly a pressure wthin the air

cyl i nder . L3 20daby 203351 0g, Seed ofy the, Bufl ;lﬁéu'tnlg%' atign, Lo Lhe

waf er ?her i nrshi ng 't he polishing,

the supply of the Liqui chenlca i,S stop ur e mate is supplied on the
Surt s o nor 1t d HoRoFn el K a4 PodiiShage STut P

disposed above the weighing table 151. Furthermore, a
mechanism, not shown, for rotating the wafer chuck 152
is incorporated in the weighing table 151.

The machining head 160 has functions such that it
moves along the 7 axis and conducts the chemical
mechanical polishing in two stages on the wafer 101 fixed
on the machining table 150. A buff (first polishing

| means) 161 in a shape of a disk having substantially the
same diameter as that of the wafer 101 and a wheel (second
polishing means) 162 in a shape of an annulus ring having
a larger inside diameter than a diameter of the buff 161
are disposed coaxially, namely, in a shape of a concentric
circle. Further, the buff 161 is bonded and fixed on the
bottom face of a metal surface plate (the first polishing

means) 163 in a shape of an annulus ring, and the wheel
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"nozzle and the liquid chem cal remained on the surface of the wafer 101 is

cl eaned to.be renoved. As described above, on the reason that the scﬁé 2003
quality buff is used and that etching is perforned using the acid, in @ﬁg '
polishing process of this first stage, a selective ratio, that is for
exanple, a ratio of polishing rates between a film7 for a | am nated
interconnection pattern and a barrier film5 in cases where the wafer 101
is a metalékntier pomiRed iondt §pe eldoaird tdfe b atbm Ea el d §ha ngekaties del ween
an insulating film215 and a stopper film 13 in cases where the wafer 101 is

a el ement f§g91§{%t | PRet ¥R 0Ar JoReCAES ol ALGS, #nd1khe i C%Ppéﬂgpﬁc%’{;&ﬂ at

the barrier fi and the stopper i fiIl'm13 is enhanced. Accor

di shi ng an% eﬁpsion.becone | arge and a polishing and renovi ng speed becones
sl ow, howeVer abdof 4t val ues of the di shing and the erosion can be nade
smal | and polishing process tinme can be shortened by setting small an

absol ute val ue BPeasrst £ Lpdl ssfilly hha*¥hoFPad hobhP dtS théxeid sinstage.

Further, since the polishing process is the nachining strong in chem cal -
20 " ecARRZ(00Glecach i thewnelt a hesusdgec of plle dul 63160, a thefdaniaee of
the wafer 101 is hardly damaged so as to have a nechanically snooth face.

Succeedi ngky, haiving supphrethd a6 r ef Afeoticda PPl phry HOrEut 3 Hrowi ded
in the cylinder 173b of the air cylinder 173 and the netal surface plate

163 is Iitheg vffahg%tpiéfyoasl@@rﬁ@@ the ahafdpdss s%%‘é,t%ﬁpéri%t@e&he

pol i shing surface o he buff 161 fromthe surface of the wafer 101. At

this time, thefon, faee, of nthe, oot gl Suriage plate- 163 Ls foroqdl yuregsed

against_t%g oft'om face of "the  net ange y frestoring of
ot act edlB At EeRHHR { HROFOIGh iy SAPAEEh THe aheeP LFo6e Fhrt HErChne
slurry is supplied froma supply device,
is formed in a similar taper shape as that of the flange
167. Counterbores 168 are arranged in an equal angular
space on a side of a top face of the metal tool flange
164.

Pins 170 having springs 169 are inserted in the inner
portions of the counterbores 168 in such a manner that
each pin 170 is pierced through to a side of a bottom face

| of the metal tool flange 164. A tip end of each pin 170
is threadedly engaged with the top face of the metal
surface plate 163. A main spindle (rotary means) 172
having a main spindle motor (rotary means) 171 is fixed
on the top face of the metal tool flange 164, further an
alr cylinder (moving means) 173 is fixed above the main

spindle motor 171.

The shaft 165 is disposed so as to be pierced through
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not shown, to the surface of the wafer 101 via the nozzle 157. - 3 APR 2003
Si mul t aneously, the Z-axis servonotor 177 is driven in the direction

opposite to the prior case so as to rotate the Z-axis ball screw 178 and to

| ower the supporting portion 175 along the Z-axis guide 176. Further, the
polishing surface of the wheel 62 ts forcedly pressed agai nst the surface

of the wafer 101 so as to rotate the shaft ball screw 156 by driving the

X-axis sefyRmptendpe1and1tos eaGietha chel ¢ala hgehpshcal aRobhshitg on
the - 21 3 APR 2003 wafer 101 by reciprocatingly noving the wei ghing

tabfe 1 ' S t r{ 4, JFurt nore, e, abgal.ut al of the
pol i shi %g]gb%{ﬁgl?klt%ea PW% ?ﬁé’l aﬁn %%éolzf?bl F’Zlc? t[n%}] yggﬁlﬁa Jf%rﬂgfcoarmunt
with the aid of the Z-axis servonotor 177 and ?y a passi,ng speed _of the
wheel 1657 PRI &fi%om 1 SHIWRASE 107 FUTRREMER! { B DEETHShI Ag Pno*
polishing, the supply of the slurry is stopped so as to supply the pure

wat er arfche eltiewildndenilcad on ﬁ%?ées'iupfna(céla)btthl@rv@m@roﬁ_OﬂhEhsh@ghtthe
not il lustrated nozzle, to clean and renove the slurry and particles
remai ni Nngg®n the surface of the wafer 101. As descri bed above, on the
reason that the hard quality wheel is used, and that since the slurry being

weak acid, abamer pRRY OneHeSelcEton gt K@ iSosRRId ik Nat & PRLI ¥ NG
process of this second stage, the polishing of the portion of the film?7

for the ! t: 1 r .00 _p, r i re the
barrier 4??%@%}58 }(allis@%rft%%%&%g g%%é%glgéﬁ: e%LOni.Jr]gP%?{ Sg-glgﬁr{\ggs?gb' in
cases where, for exanple, the wafer 101 iLs.the, netal Jjnterconnection type
oard, and i nd AP BB BT boPE o 5F AN FReet A1 RE LA BT 15 e b
the portion where the stopper films 13 are started to be exposed can al so
be uni f or ity HroyfFROSEL 9 G & WasreerHPhararl sor facehefertbgepain
separation type board. Therefore, the - 22 " ~APR~|

spindle motor 171. PFurther, a supporting portion 175 is

engaged with a Z-axis guide 176 , and a Z-axis ball screw
178 which is connected with a Z-axis servomotor 177 and
extend along the Z axis is threadedly engaged with the
Z-axis ball nut 174. ]
Figs. 3A and 3B respectively show a plan view and
a sectional side elevation view 1llustrating a detailed
| example of a metal surface plate 163 shown in Fig. 2.
A cruciform groove 163a is formed on the bottom face
of themetal surface plate 163, namely on the surface where
the buff 161 is bonded and fixed. Further, through holes
163b are provided at tip end parts of the cruciform groove
163a piercing through from a bottom portion of the groove
163a to a peripheral surface of the metal surface plate

163.
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di shing and the erosion is small conpared with the cases where the rel ated

pad and slurry are used, and highly efficient polishing with conparati-v&APR 2003
hi gh pol i shing and renovi ng speed:can be made possible. Furthernore, in the
above- nenti oned enbodi nent of the:.flattening polishing nethod, rough

polishing by neans of the buff 161 is conducted at the first stage and

finish polishing by neans of the wheel 162 is conducted at the second

stage, however ¥oygh paldshisg sb:yowngnwlbkx% wheal s £62 tiyg hee egrducy ed

at the first stage and finish polishing by neans of the buff 161 may be

conduct ed, gt &h@ §e8%nqu# ge:Lé? %ﬂ@%uca§ﬁ 1;slrggcezdlrn=,=n5|onal accuracy and
ac of s

st oppage e y i s7insu |C|en gcause [l héss in the selection

rati o, and norepver e m cr oyghne nd damage remai n,op the surface
of the wafer 10 BeEimbibY 1 GhPERBS At Afbl 3 Lh %g“ﬁ?/nﬁ@é%sm the hard
quality wheel, the polishing by neans of the wheel 162 is to be finished in
a.roum1r9ﬁg§lﬁ%ém Po, a Paf foAditA onhewat imeFLil- m4Af bR Bleec o ndiamate ng

i nterconnection pattern slightly remains on the barrier filmb5 in cases,

for exanpherhwhelie theowéel 6B 6§ tthee nekalal NtatrdEWechilat & yps Poar d,
o in a condition that the insulating filns 15 slightly remain on the

stopper fr{iR& Hci na0§§€§av!f':?fg bhenwafes 101gis e ehew®ly -a23anged3
APR , ~ separation type board urther, the di nensional accuracy i s eénhanced

with the pgl hsﬁ'h%%’yofe?%loi A %g%ol%sléo hew fﬁ:‘% e

damaged Iayers her nore e pollshlng means o 1 and the
pol i shi ng he may. con ntI e conpduct ed. rdlng to
Phi s et PERE THEET ohGhPr £ RLh ool PORORS i I dubLed 16 BHEC
operation, a polishing man-hour can renarkabgﬁhbe reduced. Fig. 8 and Fig.

9 il ustr&fEsdiodhiths S\al At FBA CATR & bat6n L&ANAT1 B ByCaTsri hBd innfil e
observati on when conducting the polishing of the present enbodi nent and a

rel at ed péeissti hgedFahidreenomeme éyatoad pbki shimface formed with the

groove 163a.

Accordingly, the polishing solution supplied from
the hollow portion of the shaft 165 flows into the groove
l63a after passing through a central hole 163¢c of the metal
surface plate 163. Further, on the way the polishing
solution flows into the groove 163a, a part of the
polishing solution flows into a polishing surface of the
buffs 161A or 161B after passing through the holes 161Aa
or 161Ba of the buffs 161A and 161B and a residual part,
in other words a surplus part of the polishing liquid is
discharged from the outer peripheral surface of the buff
161A or 161B after passing through the through holes 163b
of the metal surface plate 163. Accordingly, the

polishing accuracy and polishing efficiency can be
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conditions have been that while a pad (a pol yurethane foam pad IC_:_;#L%?Q @ﬁﬂ
product of Rodel, Inc in US ) ) is rotated at a rotational spee 3
rpmto 60 rpm the pad ist forcedly pressed with a pressure of 150 kgf/cn®
to 250 kgf/cn2 and that a prescribed kind of slurry ( an alumna slurry
C4010 (a product of Cabot Corporation in US.)) is supplied. Fig. 8A
il{ustrates the dishing condition of an interconnection pattern having a

Wi dt h S5QGhprbke d ke ebishiengoofi dien gr eseiti @nbodivently apd sadi stery

amount has been about 300 A. Fig. 8B illustrates a relationship - 24
' 3APR~~; t jnter ctd .ot nd 4.t irghi ts ints
i ndi cat gﬁ%y%ﬁ%c??éﬁf%ﬁ S éslﬁgi\;v%%t gbgb?gl&ng%gggf t%%g}gg?el(f JE%I'i shi ng

and points inSjcateg by bl ack pai nted round .narks.show data _illustrated in
Flg. "8A Accorthhy Po RHRYBoM SPHG SPRA he b ent CbUPRet s as wi Il be
clear fromthese figures. , the dishing can _nore renmarkably be inproved
t han t hel ¥EPated pbNPshNmROFNGr exanP L6t Q hta L Frnarodhd s e 69911 ¢ 6 Sof
parts | where an interconnection density is 50%a |line and space is 100 um
by the poesta hgswt fhale prleseatwevhodheesnba ftthe eknsiwheanpamnti glasrbden

about maxinum 80 A. Fig. 9B illustrates the relationship of area dependency
of the en@starke YOI & el 8nafee 197 dat @ £8F P AN ianG i Fdhedfeal
according to the polishing of the present enbodinments, as will be clear

.00 umand that the erosion i at the anpunt 25 um the

erosion can nore renprkably be_inproved_than the_.rel ated pglishing. As
ment i oneﬁlﬁﬁgvézeralcggﬁﬁah_ ?Brtfl?g‘p _rlersleﬁt IPlioaiveen? Fo%, %t%netﬁi—iglhlpyoﬁgéﬁrnat e
o eeiges [aera g B4 el 19 £Ane B8 0o0ie o 3ndTar ¥ AR

semi-spherical shape.

froma Csof@?éi,s%'}h&hf‘é &*ﬂ%s%ﬁéé’%%%@%ﬁo%sigéﬂrﬁ 54 ﬁ)arﬁ{%ﬁhSna%U”t 2

According to the constitution, in cases where, for
example, a surface of the wafer 101 is inclined, when the
polishing surface of the buff 161 is in contact with the
surface of the wafer 101, since the metal surface plate
163 ’is pivoted around the flange 167’, the polishing
surface of the buff 161 always can horizontally be in

J contact with the surface of the wafer 101. Therefore, the
flatness of the surface of the wafer 101 can be made up
of high preciseness.

In the above-mentioned constitutions, operational
examples of them will be described with reference to Fig.
6 and Fig. 7.

Here, as a material of the buff 161, a soft quality

buff, for example, is used and as a polishing solution,
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"1. Aflattening polishing device adapted to flatly polish a surface_%f gn
obj ect to be polished, conprising: first polishing nmeans and second APR 2003
pol i shing means both being coaxially disposed; noving neans for noving said
respective polishing neans relative to each other in an axial direction;
and-rotary neans for rotating said respective polishing ' means around a
shaft.. 2. Aflattening polishing device as clained in claim1, wherein said

shaft is fonfaetiid 8hehanea 0f oF hofbeweydnpdey, idtendaittefsupphytaic
polishing solution. 3. A flattening polishing device as clained in claiml,

wher ei n Szl daf e5Ag5T) Vg, PR SN 09 TEANS, ALe di Shosed J:n, shapes, Of iy el

concentric circles at teni ng pol 1shing vice adapted to flatly f
polish a face of an object tq be.polished, c ri,si,ng: fixed shaft
Por e | it B2shaet of SATHOLF owdoy i T H ol S Yer E B duit B 45 | 8ATAD
solution; first polishing neans having a shape of a disk di sposed at one
end of sad dumibieal a3tad 6 14 thﬂﬁbﬁé%ﬁmgﬁﬁé%éﬁ usedoaddpalsi iisng
means in a shape of an annulus ring engaged with said first polishing
means, arpabdedhomgasolbion APPri eowdnrep lper ipheryyofisawthifelishard
pol i shing nmeans and rotatable around the shaft; noving neans di sposed on
the ot herg gaehi6fa sabé afd xed ?@Himsm@ﬁé@d§§w%ﬁééétH¥NWéEMKh@?§n§s
together with said fixed shaft in an axial direction to thereby change a
position rgkative to polishing surfaces of said respective polishing nmeans
each other; rotary neans for rotating said respective polishing nmeans

around the shaff; and .rotary .table faor, disposing.and rotating an object to
be pol i shed by g 8 (rjfés’b%gt %&é‘%%r i ?r%lnjgsﬁgélr%.‘g’seﬂAtf*}%tPéﬁ‘#g %&%t ng
device as clained in claim4, wherein said first polishing neans di sposed
at the oneUédd il shrdPEindedr ¥rsf t (X8 heF MAngi%hafih@rd as a second

stage, polishing using the wheel 162 is performed (refer
to Fig. 7).

First, the wafer 101 is vacuum-adsorbed to the wafer
chuck 152, then the X-axis ball screw 156 is rotated by
driving the X-axis servomotor 155 , and then the weighing
table 151 is moved until the wafer 101 arrives at a
prescribed polishing start position via the support part

} 154. Further, the rotary mechanism incorporated in the
weighing table 151 is driven so as to rotate the wafer
101 via the wafer chuck 152. Simultaneously, the main
spindle motor 171 is driven so as to rotate the wheel 162
via the main spindle 172, further to rotate the buff 161

via the pins 170.
Next, the Z-axis servomotor 177 is driven so as to

rotate the Z-axis ball screw 178, then the supporting
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" bearing. 6. A flattening polishing device as clainmed in claimb5, wherein a
surface of said flange in contact with said first polishing neans | *@gned
in a taper shape. 7. A flattening polishing device as clai ned Pﬁ36P§i
wherein a surface of said flange in contact with said first polishing neans
is formed in a spherical shape. 8. A flattening polishing nethod adapted to
flatly polish a surface of an object to be polished, conprising: a process

for rotatipgetiwn ROl Shi N8 WEBAES Wh €R2SEE bedbmes in 3 WIRZ0Ghd Drshapes
of concentric circles; a process for protruding a polishing surface of one

of said pojLshipg 'Foaffsﬁ‘lre%tél?PFéc%o'dé*‘&ﬂg @Hrefé?‘felé’ﬁ.gge Ul ated
pol i shi ng''neans;” a processr% r- pol'rshing a ‘surtrace of  sai Ogj ¢t fo e
polished b ne of said polishing nmeans; a process _for protruyding the
bol i shi ng” LhPf Sce b SEie e floP 01T SARRF nbBRs SHoF &38ar® Ehé ol T shi ng
surface of the one polishing neans; and a process for polishing a surface
of said obpevunoa@eopdledhwd sy thelotherngoltikdi Agateanisgud.dea 74 ¢ eni ng
polishing method as clainmed in claim8, wherein a polishing solution is

i nj ect ed Fokehaholl oo paréhemiefa b icentupp 13kat £ rioam Ehe gyl gupelry ctdhe
solution to the polishing surface when polishing the surface wth said

pol i shi ng, geagy Ajspossdrhrsivles £ E1 39 vA 4 | @hEeRioNg, H9! Hshitito AEbROGne
adapted to flatly polish a surface of an object to be polished, conprising:

a processsﬁgrftr Citeaéié‘ﬁdt\é‘%epgéé&ggg%%aa[ﬁ??isgﬂgs éé‘lSQ?BefSaé’% ;ggi'%gpeé‘”i ¢

circles; and a process for concurréently p I'ng e surface o

obj ect o, pg polJshef by saldivespepti ve Rolhghinds ey dde st lbabiepi ng

- side supply port 173c provided in a cylinder 173b of the
air cylinder 173 and the metal surface plate 163 is lowered
via the piston 173a and the shaft 165.

At this time, it becomes in such a condition that
the metal surface plate 163 gives compression to the
spring 169 and the polishing surface of the buff 161 is
more protruded than the polishing surface of the wheel
162. Further, the polishing surface of the buff 161 is

i forcedly pressed on the surface of the wafer 101, the
X-axis servomotor 155 is driven so as to rotate the X-axis
ball screw, the weighing table 151 is reciprocatingly
moved via the support part 154 and the chemical mechanical
polishing is conducted on the wafer 101. Furthermore, an
absolute value of a polishing amount can be controlled

mainly by a pressure within the air cylinder 173 and by

a passing speed of the buff 161 in relation to the wafer
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* . 3 AP R 2003 claim 10, wherein a polishing solution injected into &APR Pwd

portion of a central shaft so as to supply the solution to a polishing

surface when polishing the surface with said respective polishing neans. -

29 . A9, . AH. A@A A Al An. A A&(. AON . A@ A@ A{. A An. A.AN. A A A A

3. A9h. A AU. A . Al . A A Ay+2j

?u/ f, dU} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca]ca]ca]ca

] ca] ca] cpp ¢a] calaalealcaheale<af cali e Ly LB QolishhihgX S ke sup ]p ﬁ’ ]
caj cal] ca

| wr mhe™Y] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] caj ca
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10948 () -4 OdRING dQ! 6O I G- pALIAEBA(fn3the cylinder 173b of the
@L0%& () - &010%H& () --!1109%& () -+"10%& ()-G @
ailr cylinder 173 and the metal surface plate 163 is lifted
via the piston 173a and the shaft 165 so as to separate
the polishing surface of the buff 161 from the surface
of the wafer 101. At this time, the top face of the metal
surface plate 163 is forcedly pressed against the bottom
face of the metal tool flange 164 by restoring force of
the springs 169, the polishing surface of the buff 161
becomes more retracted state than the polishing surface
of the wheel 162.
Further, the slurry is supplied froma supply device,
not shown, to the surface of the wafer 101 via the nozzle
} 157. Simultaneously, the Z-axis servomotor 177 is driven
in the direction opposite to the prior case so as to rotate
the Z-axis ball screw 178 and to lower the supporting
portion 175 along the Z-axis guide 176. Further, the
polishing surface of the wheel 62 is forcedly pressed
against the surface of the wafer 101 so as to rotate the

shaft ball screw 156 by driving the X-axis servomotor 155

and to conduct the chemical mechanical polishing on the
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stopped so as to supply the pure water and the liquid
chemical on the surface of the wafer 101 through the
not-illustrated nozzle, to clean and remove the slurry
and particles remaining on the surface of the wafer 101.

As described above, on the reason that the hard
quality wheel is used, and that since the slurry being
weak acid, above mentioned selection ratio is small, in
the polishing process of this second stage, the polishing
of the portion of the film 7 for the laminated

i interconnection pattern and of the portion where the
barrier films 5 are started to be exposed can be uniformly
progressed in cases where, for example, the wafer 101 is
the metal interconnection type board, and the polishing
of the portionof the insulating £ilms 15 and of the portion
where the stopper films 13 are started to be exposed can
also be uniformly progressed in cases where the wafer 101

is the element separation type board. Therefore, the
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dE7/ polishing by means of the wheel 162 is conducted at the

| second stage, however rough polishing by means of the
wheel 162 may be conducted at the first stage and finish
polishing by means of the buff 161 may be conducted at
the second stage. In that case, since dimensional
accuracy and stoppage accuracy is insufficient because
of smallness in the selection ratio, and moreover since
micro roughness and damage remain on the surface of the
wafer 101 because of high efficient polishing by means

f of the hard quality wheel, the polishing by means of the
wheel 162 is to be finished in a rough range, that is,
in a condition that the film 7 for the laminating
interconnection pattern slightly remains on the barrier
film 5 in cases, for example, where the wafer 101 is the
metal interconnection type board, or in a condition that

the insulating films 15 slightly remain on the stopper

films 13 in cases where the wafer 101 is the element
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polishing man-hour can remarkably be reduced.

Fig. 8 and Fig. 9 illustrate dishing evaluation and
erosion evaluation by a surface profile observation when
conducting the polishing of the pregsent embodiment and
a related polishing. Furthermore, related polishing
conditions have been that while a pad (a polyurethane foam
pad IC~-1000 (a product of Rodel, Inc. inU.S.)) is rotated
at a rotational speed of 30 rpm to 60 rpm, the pad is

} forcedly pressed with a pressure of 150 kgf/cm?® to 250
kgf/cm® and that a prescribed kind of slurry (an alumina
slurry C4010 (a product of Cabot Corporation in U.S.))
is supplied.

Fig. 8A illustrates the dishing condition of an
interconnection pattern having a width 500 um by the

polishing of the present embodiment, and a dishing amount

has been about 300 A. Fig. 8B illustrates a relationship
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erosion amount has been about maximum 80 A. Fig. 9B
illustrates the relationship of area dependency of the
erosion, though there are no data corresponding to Fig.

112, according to thepolishing of the present embodiments,
as will be clear from a comparison that the erosion amount
ig 75 nm (750 A) at the amount 2.00 um and that the erosion
is 30 nm (300 A) at the amount 0.25 pm, the erosion can
more remarkably be improved than the related polishing.
As mentioned above, according to the present
invention, the highly accurate and non-defective

flattening polishing can be conducted.
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jkjj dE_@ 1059! 2L0%& (Jlattening polishing device as claimed in
claiml, wherein said shaft is formed in a shape of a hollow
cylinder in order to supply a polishing solution.

3. A flattening polishing device as claimed in
claim 1, wherein said respective polishing means are
disposed in shapes of concentric circles.

4. A flattening polishing device adapted to flatly

| polish a surface of an object to be polished, comprising:

a fixed shaft formed in a shape of a hollow cylinder
in order to supply a polishing solution;

first polishing means having a shape of a disk
disposed at one end of said fixed shaft and rotatable
around the shaft;

second polishing means in a shape of an annulus ring

engaged with said first polishing means, arranged on an
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claim 4, wherein said first polishing means disposed at
the one end of said fixed shaft via a flange having a
bearing.

6. A flattening polishing device as claimed in
claim 5, wherein a surface of said flange in contact with
said first polishing means is formed in a taper shape.

7. A flattening polishing device as claimed in
claim 5, wherein a surface of said flange in contact with
said first polishing means is formed in a spherical shape.

8. A flattening polishing method adapted to flatly

polish a surface of an object to be polished, comprising:

a process for rotating two polishing means disposed
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. the other polishing means;

a process for polishing a surface of said object to
be polished by one of said polishing means;

a process for protruding the polishing surface of
the other polishing means more than the polishing surface
of the one polishing means; and

a process for polishing a surface of said object to
be polished by the other polishing means.

9. A flattening polishing method as claimed in
claim 8, wherein a polishing solution is injected into
a hollow portion of a central shaft to thereby supply the
solution to the polishing surface when polishing the
surface with said polishing means disposed inside.

! 10. A flattening polishing method adapted to flatly
polish a surface of an object to be polished, comprising:

a process for rotating two polishing means disposed
in shapes of concentric circles; and

a process for concurrently polishing the surface of
said object to be polished by said respective polishing

Means.

11. A flattening polishing method as claimed in
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with said respective polishing means.
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