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Aging Effects of Silica Slurry and Oxide CMP Characteristics
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Abstract

CMP (Chemical Mechanical Polishing) technology for global planarization of multilevel interconnection
structure has been widely studied for the next generation devices. Among the consumables for CMP
process, especially, slurry and their chemical compositions play a very important role in the removal
rates and within-wafer non-uniformity (WIWNU) for global planarization ability of CMP process.
However, CMP slurries contain abrasive particles exceeding 1 gm size, which can cause micro-scratch
on the wafer surface after CMP process. Such a large size particle in these slurries may be caused by
particle agglomeration in slurry supply-line. In this work, to investigate the effects of agglomeration
on the performance of oxide CMP slurry, we have studied an aging effect of silica slurry as a
function of particle size distribution and aging time during one month. We prepared and compared the
self-developed silica slurry by adding of alumina powders. Also, we have investigated the oxide CMP
characteristics. As an experimental result, we could be obtained the relatively stable slurry
characteristics comparable to aging effect of original silica slurry. Consequently, we can expect the
saving of high-cost slurry.
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Table 1. Slurry composition.

No. Slurry Composition

1 Original Silica Slurry

2 1:10 Diluted Silica Slurry

Adding of non-annealed Al:O: powder at
1:10 Diluted Silica Slurry

Adding of annealed Al:Os; powder at 1:10
Diluted Silica_Slurry
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Table 2. Process condition of CMP equipment.
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Fig. 2. Photograph of CMP equipment.

3. 43 23 F

a9 3a E8E ulFe Ankal gAtEel A
2 9A Heo] olglz CMP &4 v A= vl7}
YUEe gFd ez Jetd Aola, I 3(bh): &£
22 dAul YRS SuAALIY i SHE vH@r
How HHY a@olrh Azko] AAdte] wat &
e Aok YAE7E AAE —J gk g Qls)| 24t
o] dukzl Alte] ANAFLE AxE] $Y ]
7H2 Qs A4 BA Hol 540131%J°EM1 =
Wie Fw g a7k AXA A o5 F
waty] 98 z+ Feiele) 3090 A s %91*4
e AL Hlaskgloh

Y 49 E 4% 99 A &8y AN ¢
HE 309 9 YdEEA ARE vmy Aol
A G ddg Helst FelEls 1 um F2elA
713 Be drlso] BEE SS oF F gk
g 3097A A #eE Fe 1 pm 29 ¢
A BE7} 2FY ZFolEm ayErs = A
Hon olFg HoE Hol QA A7|7 AFL
oF & 2ol oA Azko] ZH#Fhel| ulzl &a
g e glzbEe] Feyen Mz oA o
Sa7h FEgdel wal Y= A7) AR ez

o

r-

NI‘.‘.a

Azec, F4N ¥

sizest 15 um ©]
dlgF 20%3 =o|u).

AE de?d 4 & particle
49 E“?-ol‘:‘] particle®] %+

Agglomerated Si0; \

ﬁ// 7| Particle

(a)

Agglomeration
(h)

23 3. #ee YA $1 % B AFE
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Table 3. Comparison of surface roughness as a
funnction of each slurry composition.

Slurry RR NU Ra | RMS

composition [A/min]| [%] | [nm] | [nm]
Raw silica slurry 1738 4 15 28
Diluted slurry 243 3 4.0 71
Nonannealed slurry| 933 9 53 96
Annealed slurry 1177 5 50 a1
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Raw slurry paritcle size.
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