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CMP slurry aging effect by Particle Size analysis
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Abstract

As the integrated circuit device shrinks to the smaller dimension, the chemical mechanical polishing
(CMP) process was required for the global planarization of inter-metal dielectric (IMD) layer with
free~defect. However, as the IMD layer gets thinner, micro-scratches are becoming as major defects.
Micro-scratches are generated by agglomerated slurry, solidified and attached slurry in pipe line of
slurry supply system. It is well known that the presence of hard and larger size particles in the CMP
slurries increases the defect density and surface roughness of the polished wafers.

In this paper, we have studied aging effect the of CMP slurry as a function of particle size. We
prepared and compared the self-developed silica slurry by adding of abrasives before and after
annealing. As our preliminary experiment results, we could be obtained the relatively stable slurry
characteristics comparable to original silica slurry in the slurry aging effect.

Key Words : chemical mechanical polishing (CMP), micro-scratch, slurry aging effect

1. 8 AR EL drprt AYHE 5 ¥ FF S
A £21d7} Yolg A (agglomerate) Hoj¥ HWE

NEA HAAIZ 2RI deep AErFAE FY . . s =
2} htA IMD (inter-metal  dielectrc)2 99 A&
o2 2749 tH¥(scale down) Bl wet A& ok . N -
19 wo)2z ~2 fol Fob A &

A 7he 22HY ©A(step height)E SHstnzal i rel A FAel ek 3

CMP(Ch o & E(metal residue) $& T4 HE X (bridge)9
emical Mechanical Polishing)ell % % Adlo] ALY 8% FEE54e) 32 (stringer) T
B si{global planarization)’ WAHA =312, g % BT 2@ ARG ARE 2 2agAs
go o gn AAa VP B3 _&—?5}011]3_ Sl Sle .HL“"Q’] ¢ WXdE AY dags
%?[1‘3] “E‘E].ILD(mter—metal dielectric) %ol A 27 90, 59, post-CMP AW TAFL ol#l ¢
&S A A (pitch) AejZ7h | FobHel wek vl e e =8 3B chemical) S 0] 315

o

A vlela 2 XA X (micro-scratch) 7t 3 29] A SauHoz A 2ag BA

o= z ..x-—é- ) AlF
se AR 24 eoad e g ISR ST SRS Semon 1
W A ole g Aidefect)EE F17) AT B o ai qeese -
. 3 849 ddoze AvkAst B solz
& 477k gws) d7se] An QHe-6l. #o] A%E S FYAIIE k3, ArAle) A

dGlury) FRAME ¥R FAEEA 2z gy ow A A2 FAY AR @I SoA
CMP &% Al AbgsH= e qi#¥E dA e wsl pH shock, % ‘ﬁﬂ ol 4gs wE
(particle) 2717} digF 02 wmdd FE Al tHal.
(fumed-silica)& T4 =} Slch, a8y ol2id vt W B dAFME CMP Sdle 23 EA9)

o

- 37 -



KIEEME SPRING CONFERENCE 2003

Felel =39 stlurry  aging
effectyol] disiA] dolu i), &ejzle YAy &8
geo HME ¢ Fo FelE 23 d9NE MUt
3 il dis] A F3 Fo &3 €4S A
Hugte=d ZE SizldiA AT Heolw UYA
o #8g) 3 #4E Holn Y&E o FUF U

2 9ge mAe

oooled AL ¢ uelA Yxsne) B
Hoz g0 AAN wASALY o e
BaE A4 dAUT dopAE AsislA s
2 w3 A4e 29 £ AN

2. Al
2 ARAAE el snELE BA) 99

E 1ol BEnish o] dd HeEgst et £F
& 11022 M% w7, 49 depts FHF
E 11022 343 Zegd dX8sA & ALO:
#9dE H7He e, 49 HdE9s SFFE
L10o2 848 £8gel 1500°C2 A2 ALOs
20 E ANE £8HE AxZsQ Ay A3
of wE da AVE dol¥r] s ¥ 14
PSS(Particle Sizing System)$! Accusizer 780& A}
#3t] gERAe sege) 4Eg dFsAt

® 1. gnjele] 5§,
Table 1. kind of slurry
) Raw Silica Slurry
2 1:10 diluted Silica Slurry
3 add nonannealed AlOs powder
at 1110 diluted Silica Slurry
4 add annealed ALOz powder
at 1110 diluted Silica Slurry

oy 1. gdse
Fig. 1. Parlicle Size Analyzer Accusizer 780

A 7] Accusizer 780

3. &3 % 2@
% 2% AgE CMP &2z A" As €87
4

g9 A3 99 Y FR4E 11022 4
Azl 28, 4o e8s FRFE 100E F4
MR TE ALO; SHHE Hotstd wheE Yl
Y= F4E& debia o
—8— 89 2440
L5 O DDA 4
i bl IO LY
R

69 HEIrR Y o
Iy 2. 2 £2iele YA 37 2=

Fig. 2. Particle size distributions of each slurry
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Fig. 3. Patide size comparative of raw slica siury after 30 days
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Fig. 4. Particle size comparative of added
nonannealed powder slurry after 30 days
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