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CMP properties of SnO- thin film
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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. The effect of alternative commerical slurries pads, and post-CMP cleaning alternatives are
discuess, with removal rate, scratch dentisty, surface roughness, dishing, erosion and particulate density
used as performance metrics. we investigated the performance of SnO:-CMP process using commonly
used silica slurry, ceria slurry, tungsten slurry. This study shows removal rate and nonuniformity of
SnO; thin film used to gas sensor by using Ceria, Silica, W-Slurry after CMP process. This study
also shows the relation between partical size and CMP with partical size analysis of used slurry.
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Table 1. sputtering process condition

sputter parameter sputter condition
flow rate 20sccm
power 60W
substrate temperature 23T
deposition time 60min
substrate rotation 20rpm
working vacuum pressure 5%10 *Torr
target Sn02(99.995%) |
target to substrate distance 6cm
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Fig. 1 CMP machine(LOGITECH PM-5)

Table 2. CMP process condition

CMP machine

CMP condition

wafer(4inch) blanket wafer
pad 1C1000/Suba-IV
slurry Ceria, Silica, W-slurry
slurry flow rate 90ml/min
head speed 60rpm
table speed 60rpm
polishing time 60sec
323 % 3F
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Fig. 2 SEM analysis of used Silica slurry
(a)pre-CMP (b)post-CMP
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Fig. 3 AFM image of used slurry
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Fig. 4 surface roughness profile of used slurry
(a)pre-CMP (p)Silica (c)Ceria (d)Tungsten

a9 4= CMPIA 284 88 &R d&
gl ARA7| profileo]t}. (a)8] profilexd CMP
A SnO; W& RMS(root mean square
roughness)7t 2861AZA #FYsA R E4&
el Res () 2] Silica €88 & A3
CMPE 394484+ RMS(root mean square
roughness)7} 85A 224 FYF profile 24}
g & 4 1%t} Ceria 9 Tungsten slurryi
RMS7} 232} 20.95A ¢ 17.2A 24 CMPA 29 RMS
Hoe 4 £AE Yerd A g g o Hilock
9o YPoz FIAAMEMY HL GlojME B
%S o4 4 o). E3] Tungsten slurry:s F4
Aalga 27809 35Rkg-o] Hilocks HAAl
e o= vt W HA o Intermix Layer$
g4 A7 254E e

1300 H
< m REMOVAL RATE | A min]
1600 ~&~ NON-UNIFORMITY [%] s
S 1400 o
< 1200 4 -4
w n,
= 1000 4 .
b1 L3
4 % R
2 eo0 ‘ . L2
2 : z
B 4004 Lt )
200 4 :
0 r T Y 0
corea silica w-slurry

ad 5 &2l 70 o cnjgd v|FYdx
Fig. 5 non-uniformity and removal of used slurry
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Fig. 6 particle size analysis of used slurry
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