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Chemical Mechanical Polishing in ULSI Manufacturing Processes
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The margin of the depth of focus in lithography becomes more critical as the ULSI design rule becomes smaller.

Chemical

mechanical polishing (CMP) is an essential process for achieving a high degree of planarity, utilizing the tribological phenomena

occurring between polished materials, slurry, abrasive and chemicals, and polishing pad.

It is important to quantitatively

understand the mechanical and chemical interactions of the above elements for the development of CMP processes.
In order to investigate the mechanism of CMP, this paper discusses the effects of contact pressure distribution between wafer
and pad in SiO,-CMP and the functions of the slurry ingredients in Cu-CMP.

NETT

ULST 35 LR IC BT, CMP ICX 280w Fi ko ik
AR T d, I, R RSO sd
20777 4 —DfREED ISRy, ZOdE gD
Bz EIlcka, KL, VT7o—, TNy iy
EDEEMIT LD, Sy I LA T b Il T & A2, CMP
&, XM ARMICH7z 5P bEd e LA S, #f
WD ALE N & FIEAT B & OTRSkE A B 13 T O B4
AL D MTIETHY, P74 Ked—DBf ik
R L7228t Tdh b,

TR, WINEEERE CMP 2B 5 PR LR 3T
7 =N & R IR ORI ) A D5, B X OF Cu Bt
CMP 12 51T B (S FEPEIC B3 OFESEHDE O HIC DT
i, CMP Dffl% A 1 = XD 28T 5,

B 112 CMP 7ot 20k & 58, —Hiis & ik,
NMIMZFICT =%y —>T—7 0 ORI L
(HF2, 77— R E LICHIELTE Y, ZOH
REIEE) & BN A A S B WP B X OSHEkE IS X
N, W LA b s, ULSI S RSB CMP @
WL, B2 IRTEBDIC T 2IEuHaEng, —ol, #
TR SR T 2 I MEa s (S0 ) o FR LT

38

Uz — NG

=3 XA

1. CMP Ot ADER 7 x—os EWFEEAN & LI HEET B,
7z = AT AN L AU, RS A v YA 5 BORE A B LW A
T 5.

Configuration of CMP process

B4 Boigid BoAREY izt

(a) FERHBIZERDOMP

(b) 1A H BE#RH D CMP

2. CMP JOLEZAMSE  CMP Iz, #sB4 Fubia7n
2 Z(a) & FGA Z L A T A oo G R A bR T A T e
b EDH S,

Two types of CMP processes
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Analysis flow of planarizing process
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Comparison of planarizing process by experiments and analyses
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Polishing mechanism of Cu-CMP
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Effects of pH and glycine content in Cu-CMP
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