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Abstract

This two-year project has three aims to (1)
synthesize and analyze different lapping paths,
including planetary paths and several fractal
lapping paths for lapping processes, (2) perform
lapping experiments of metal and silicon wafer
workpieces on an modified Automated Surface
Finishing System (ASFS), an flat lapping
machine (FSP-5B), and (3) evaluate these paths

for potential modification of lapping mechanism.

The FY89 project was first to derive
mathematical models of different lapping paths
for estimating the lapping MRR and Nu. Then
the ASFS developed before has been added a
4-axis rotational table to run the lapping
experiment of steel workpieces by different
lapping paths. The FY90 project is mainly

focused on CMP of 47, 6” and 8” silicon wafers.
Both simulation and experiment results have
shown the flatness of workpiece tends to be
worse with increasing lapping area and the
fractal lapping paths have been proven to
effectively improve the flatness of large lapping
area and a patent has been granted for silicon
wafer planarization with the developed methods.
Furthermore the results can be used for
developing the next-generation lapping
mechanisms in the future application.

Key word © - Flat lapping, Fractal {apping paths,
CMP

o dtElkeRA

TEAXABRGLEBARERZ BRI RALE
AR Tl BB AT AR TES
(Liquid Crystal Display, LCD ) z3% %ig &%
BAAE  FEMHAEFREZRS AL
ORAEEFTTHRINES - GHPHAXF
[1-2) SRS BB L A BB S a8y
FELAB A EHPFERBEHBL -4
P4 BXf4n8EENSFR— L5
ABETBHHEFFRYY Bk HhoTER

ToBES LR -—BREHESH AES
ERBRPH  BAAEFRS - GliFir T
i@l AR ES SR &
HhER - AAEAHEET  HHBRE
{ Material Removal Rate) & X/ » EHVE
BB Rt BAR B R LA R BEE BRI G
B (non-uniformity ) ##4t » —fx M F * MRR
L E SR A #E b @ ¥E e T nouL R TE E AT
ARAB TG RERASE B E-—RZE
BARE$E i R AERELEHEE MRR




hatd

WPt LhAHARARRBAF A
HMBL, EHHAENARTHERE T Y
:8 > BAUBEEMNMTEABEHAUR CMP
B BTESAL TR RE e B4
BoAARTUMNERGERAANRE
{ Arc-Fractal tool path, AFT ) ~ M4 8842 (N
Pattern Fractal tool path, ' FT) - 48 A &A%
12 (Chamfer Fractal tool path, CFT) # A £
“SRemAN”T WAt TR AKE RA
PR LR R REERITRAHAL
A B SRR MRS AR URSHA
MLZHRER I ITHFE -

= HRAEE

B 1 R—-fxw &EHLEHABMAEFS B 2
RAHESH Ty S HILERBBAT
KAREBRFA B 3 A4 HANY ZRLR
BAEMAF XARUABRFA B 428 KR
Fomr e BSAE-_RANIEXR B
6AFAALIE BT AHYEETEME - BF
BERFUER  AUBERBEAN4 -
6" R 8 #eBhHH (A)AWEE (k2)
Z @ Hie L8 > f£ Nu>Ra~ Ry, Hdw)
FREHEN & CMP BEUBE LR X
CMP 3548 » AURBRBRBRENM TR R R
o B ARTHAN XRNUAH-F 8
EHI0ASERT AR AESBRETRAEZKER
B R AERTAN AT PEELY -

B B » 2R AL IRAT £ A — AR 3 A BB Ao
L8X Y FaerHds oV BEL
Srhe TAfABE R TTE M
M EAARTEKIH (o 127AKR
1478y &M )ey CMP Fie B H @i o & -

W~ ARG

FARHBPATRR FERLMZ BT
Kk CRAGARH  REZETH [T
AEEFAGHEX 2B MkELE AL 4
1 MM SGEH RS UK ABERIA
REL ERRERERERERHE -NEE
BT RE MR A E SR XN H
Fy15459 0 BATEHARME CMP iz
X AR R R EEA Y
P RKBERY Bt mit G Ris
iR A RHBY -

B~ 3k

[1] F. W. Preston, “The Theory and Design of
Plate Glass Polishing Machines” , journal of
the society of glass technology, 1927, pp.214
~256 ¢

[2] Yoshio Mizuzaki, Massfumi Sakamoto, -
“Fractal Path Generation for a Meta! - Mold
Polishing Robot System and Its Evaluation
by the Operability”, CIRP, Vol.4, January
1992 -

(3] 54 "FEHA LT BENHAR
BT KR T A5 F TR 3R 30 2000
#6A-

(4] fikE "RAURBEANALHZIE
BR” » R REFERMTEBHRAAAALSE
x 1999 £6 A -

[5] itk ~ A - Mks -~ RBE
MRV AT FRRMRLT
BEEZ®B T ANEHLAHTRE
1999 # 12 A » pp.488-495 -

[6] #1435 - BRIGH « BER - BiRE - BE
A7 B L Ry &R CMP &
A" PERBBRwIZ2EEAE 24
#7200 #8 A »p.10~pJ33 -

(7] BB ~ 8123 "+ S AR 2B M
Lrk” 2000 F FRAIFH(PHER
89115452y %45k P -

Pressure

./ Shirrv

Palishing Pad
-

Plate

B 1 —&s & B4R A Y X




@ Fractal path
B V(y}

Chuck : f_;::*_* F==ZB V()

= Plate(or Chuck) @

Fractal path
W2 FoAley & CMP 7 X kA

F— 2RI THRER B ym
¢4in ¢ 6in ¢ 8in
Kk

R, Row [FEE| R, Ru. [FEE| R, Ruw | FEE

—# [ 0.18 2.00 8 0.07 1.34 14 0.12 1.39 40

MR ) 015 | 248 10 0.08 1.24 10 0.12 1.56 35

| 0.13 1.59 2 0.08 1.29 8 0.09 t 097 20

W3k | 0.12 1.85 10 0.11 1.12 12 0.08 1.47 20

5 A 0.17 | 2.07 2 0.08 1.08 8 0.14 1.93 25

RN 4AKRER Baoym
& R4 47 6” 8”

—# CMP #48 0.026 0.0057 0.0028

2k X CMP 3542 0.021 0.0053 0.0027

MR HE 0.032 0.0082 0.0025

LIEAYE 2> S 0.014 0.0064 0.0021

AR AR 0.009 0.0079 0.0023




B S5 £oMEXY

B 7 &R K wAH

"

Db m ey,

06

04

Ra

02

il

) UEl n

B 64383 R kB (047 )

04
s ——
& 02
01
0 LL

—E EA N B A

B 7 %38 R kg (¢67 )

DD BFbL
03 —
02 (]
&
0.
0
—m Rl o ERL fEE
8 &8 R, 2 b ($8” )
D
16
E
(M)

—E KRR N L EE

B9 &R+ AR FEELR




