ﬁﬁ FZFAARHA AR A5 2000. 10.
Journal of the Korean Society of Machine Tool Engineers

CMP 71 w7t el 71A1H 8919 73

AYI*, 0188, AME”

Indentification of the Mechanical Aspects of Material Removal Mechanims in CMP

Shin Young Jae*, Lee Eung Sug*, Kang Jae Hoon*

1.ME

CMP(Chemical Mechanical Polishing)7} ¥+=#9] 3
of AHEE A& 195090 Z¥tolw glojz mAY 7t
& gk

US55 Mol aFdo] Wl NHEE 7)Ee] 87
g3, 3 F Herghe 3 Wgo g 7]Ed AHEFT ukg
A eled Ay gl CMP7l&e] IC Az AMEE 7] Al
2t AL 1980 ) Fut [BMel 2lgAjelr, 1980
Tubo] A2 v FYPL2A 27 AlFag ek

e ¢FE =& CMPE 16Mb DRAMe] A &3
Davarig] =&o|th¥ 27]9] CMP& 422 st F9
Z27hE A Hrhglo AMEEAA T, oale IC 39
og] ZojA AH25 3 9ok 1 & &, Shallow Trench Iso-
lation, Damascene 24, low-k Aot} el wet o2
sto) MEMS 2-E&9] nlo]a2 tjA| Yol 71x] 2§40l

© @RI ABHATS

golvtm ot

CMP 34 & 34 wxd 233 Bad A23H
o2 AFE ¥ den 14T nYH L2 A
fl8) Pag design rulec] AAHAFE CMP 339
4 Al 371 AR Bt

CMP& 71&9] Zeld 3320 o 38Ae et
gor ICH AZE A4 Hesle2A 2434 7=
o]t} CMP Machined T4 a2E go|NE A FE
Carrier, 24 Zd0|E 99 Z4 A=, 718 F €8

& ke g8 FFAA Foldh Aelole 9wy
o2 AAE A Zey EYlE 4 FHIH &Y
g 3EAe Az ZW At 22lelE FEUC
AHelolel tEFee FHEAYI RAFHGS o] &5t
dolAE FHste AMelol o] gdan, F2 A=
Azlo] dge Zifewtal Eeloay 22 ooz
£d3| whEolA Sl

s

in



CMP 3% 9] $-8o] Z7igtdx EF3ln, FAdHes}
o] 24, ME7HEE Ao, 2E CMP F3W (&8,
Ao A F)F2 IC e dZo] HojAuz nj$ o
¥ %ot dusid F3E M3 Jgd ¢ de
2do] gla, 7HFZIAAE BUHPE & 3le £
Wlo] gln 7124 b AFhEEE 9 714 Ld)
o tig A4o] B&FT FAld e e 59 &
2F 9% B¥s] Addsly] et

CMP+= getaql 849 7AEQ 847t 234 334
o824, 71AIRQ 8i4e AntgdAd o3 AA oI,
Al f4E A7 H3EQ otk VAR 2h4e
Ee) s, drtdA, dold #WTe] 4z E2F F
£33 FAE Arh EYAEQ] BAe F2 g ¥4
Aolme] BsE, £A%4, duiqlate] 2719 Ax,
EAAETALY, B §54), ICHY Uy, doln F
& 59 sl s £ EA 98 AP E

EAAQ Aniztze] A4 gatd 2ed vAH g
< 2 484 A 4t dge AS- AR AAs FR
At Ao o FY, ¢, 22U T N1ARHY @
Aol #A9E 1, e 3 xre EHE A3
GER AR AALE 2AFHEA e RHolvh

CMPo| X 71A1H 842X E 88Aed a4
e A 4Fd ot stg A asete A
o EH 71AAYN A& WA E Aot 7]
Ede ¢Y7 A% 2ube] B4, gy 59 o
Moz & & ik CMPel| A 9] 3}8t2 Q] &idof
Ate o dAR, 8EgA AR A RAE of
A g43] PEE7) 7} ol & defelth

Rajan®& 59 Aol HAM ¢z Megoe
24 CMP ¥ ®¥o| HE3scd =%¢] ¥da 3%
3,8 el 3EtEQl A od HHo] el
ArniglAel o3 E]HQ AAANA ] BIFozAM 7t
FEE°] T Aol A et

2 APl olei gt dvt Iie} et malel oA
2 EFHE ZAE) 8 449 €88l chemical 7
abrasive2 2|3l CMP 7124 ¥ & st9it). &, original
=28}, chemical-less 2] 2], abrasive-less £212] -9 4

7121 & AHgste] E24 A8 S kAT

2. 44

=
=
o
=

2 e
A C)

0 o

.

S|

B3
D

B R )
r

i

=

3

2.1 &2i2i9} &4l

e | (}) M

(b)

Fig. 1 Silica abrasives in Nalco2352 silicon polishing slurry,
- X45,000 (a) and x200,000 (b) magnification respectively
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Fig. 2 Preparation of abrasive-less and chemical-less slurries
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Fig. 5 Silica abrasives sampled from the normal
(a) and the chemical-less (b) slurries

Material removal per sliding distance(d m)

Fig. 6 Material removal per sliding distance of chemical,
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Fig. 7 SEM pictures of silicon wafer surface

(a) before CMP, (b) after normal CMP,
(c) after chemical polishing, and
(d) after mechanical polishing.
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Fig. 8 PSG oxide wafer surface before
(a) and after (b) CMP

Fig. 9 Irregular silica abrasives (circled) sampled in the used
silicon CMP slurry
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Fig. 10 Schematic of the mechanical
(a) and the chemical(b) polishing action

»
»

\\ Chemical effect
~ ™

Material removal/dliding distance

Slurry film thickness

Fig. 11 Mechanical and chemical effect on the material
removal per sliding distance in CMP
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