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APPARATUS AND METHOD FOR CHEMICAL-MECHANICAL
POLISHING (CMP) HEAD HAVING DIRECT PNEUMATIC
WAFER POLISHING PRESSURE

A wafer polishing head and method for polishing-a semiconductor wafer on a
polishing pad, and a wafer polished or planarized by the method. The polishing head

comprises a housing including an upper portion, a retaining ring having an interior

cylindrical surface defining an interior cylindrical pocket sized to carry the wafer and
to laterally restrain movement of the wafer when the wafer is moved relative to, and?

while being polished against, the polishing pad. A wafer subcarrier is attached to the

retaining ring by a primary diaphragm and to the housing by a secondary diaphragm.
A resilient pneumatic annular sealing bladder is coupled for fluid communication to a
first pressurized pneumatic fluid to define a first pneumatic zone and is attached to a first
surface of the wafer stop plate adjacent the retaining ring interior cylindrical surface to
recelve the wafer and to support the wafer at a peripheral edge. The resilient pneumatic
annular sealing bladder defines a second pneumatic zone radially interior to the first

pneumatic zone and extends between the first surface of the wafer stop plate and the
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wafer when the wafer is attached to the polishing head during a polishing operation and
is coupled for fluid communication to a second pressurized pneumatic fluid. The first
surface of the wafer stop plate is not being in contact with a wafer back side surface
during polishing of the wafer. The wafer attachment stop plate is operative during non
polishing periods to prevent the wafer from flexing excessively from an applied vacuum
force used to hold the wafer to the polishing head during wafer loading and unloading
operations. The first and pressurized fluids are adjusted to achieve a predetermined

polishing pressures over a front side surface of the wafer.

ABER LB TR BFARE (CNS) AddLtE (210X 2970 % )

=29 -

( Edim) D ahn B it B N B sk B 3 )



1243084

N

—
o
oo

|

IRN=

i

S
nm\J\)ﬂ

Pt EEE:&E;Q
l — |

—
%
i |
_J

N

—_—
—_
o
—_—
o
(2}
—
=
(¥=]

5
o




1243084

d01 E
;TN
296
m& <©M m .vmm S~
855 85
/ 155 054 \ pﬂﬁé Nom \ vmm NJ\ ws
Q?/N\XMW\x\\\\ximh\\\Lth\\\\\\\\&\xxﬁrbog ]
NN A N\

¥ \ X 4
mw,  ) f g ) OW&?%Vm
” A /

\ww%é,/_/ﬂ////////y/

Draes O




1243084

=]

4!

=]

L2 BN Bz &

(EHg)2 M (A 2 (2l B E ez S
(Ex)EM

¥
B [Eis 4 Q Y4
3 O wwm/ 0055 9 g oo \ 5 605 5 9}
N LY AR WA AN A AN P
W e Yaroroo o T o7 C&: %% 7 :
NN AN AN A AN ///
\\ /M AL A ] A \ A A \ﬁw
\ N FEN q! gs 1857 UK goe /UF Zwm\L
\._ =il Yd d \J-Nwm ) m%m\:wm Mices
\\ | % % 8 3y f
m ..., MJ

%
%

NANE..- // //

&g 37

4:

/]

i\v

/7222




1243084




1243084

HST & st =

AR TTORN /ML ™,
=l
=
\)/v;y
%
7
mm
g1
0001
17
=
g
=
200 518 =T
dasl =
Z N
= I AN == LS I III
~—-\ S
- ST [



1243084

91 &




1243084

dcll




1243084

a81
I

N -

081 B —

AN

THE

N\

/

—_——T T~




1243084

-

(NN

=
(=]

\

Ml 61 [ER




1243084

d0¢

]
=
)

a0~ I0¢

e

aoc

AWAY|
—

AN

~
O
@l

026} 00011 L

- ~
':%
T Fe =
| df\-b Il
-— @ O
= ’

A
|

6Ly \ﬁ_u & a0z~
W00 F 240’} > ) o0¢~-

3

I




1243084

HO0?

]

H0¢

]

H0C

]




1243084

=
d1¢ &
y T
A
0189
009
597
00£'90
| 190G
v 3 Pz
N
_ Sy
90¢°]




1243084

47c |2

| 05110
AN
€699




1243084

vId

000~ 11
mg;em 8

310H
I 6e¢

,

010+
VId 43y )0¢ *

4340118

%

act B

vid
4346029

|

—= 434 00¢

\

|

vid
434601,

A

g—

|
|

)
.Yl
000~¢,87/

REL)
9

NN
AN

f

<

/

)
\

2 07—

—434 ¥8C —

434 004




;79&*« ¢ an 1243084
( BLHE AR A el
xv?awhu$‘> L_ o= 831904

P HASRNRAE

D (AHEAE ~ MBS RAHRE Y » FB/EE5EE) » Ko e/ RS

X EFIERESR 1 89103613
KEEEEHHEA : 89403 H 01 H SIPC SR < P B3// <l
— ~ SRR ¢
(F) ANEAEERISENER T2 BEH#EMIDE (CMP) B2 HEEE

(3) Apparatus and method for chemical-mechanical polishing (CMP) head
having direct pneumatic wafer polishing pressure ’
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