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Study on Pad Properties as Polishing Result Affecting Factors in
Chemical Mechanical Polishing

H.J Kim*, H.Y Kim*, H.D.Jeong**

ABSTRACT

Properties of pad are investigated to find the relationship between the chemical mechanical polishing(CMP)
results, such as material removal rate and within wafer non-uniformity(WIWNU), and its properties. Polishing
pressure is considered as important factors to affect the results, so behavior of ordinary polymer is studied to
define the polishing result affecting properties of pad. Experimental setup is devised to identify the behavior of
pad and several different pads are used in chemical mechanical polishing experiments to verify the correlations
between pad properties and polishing results. The results indicate that the viscoelastic properties of pad had
relationships with the polishing results, and shows correlation between suggested properties of pad and polishing
resuit.
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Fig. 2 Schematic of pad-wafer contact
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Fig. 3 Experimental setup for measuring the behavior
of pad creep and creep recovery

Aupa o o FrHoz TE ] A &
o olate F S F7l AASHA =] A
W2 $FE(creep): & E(creep recovery) &S
s H=e AFS A3 st 2
Iy m9) ol QUL FAolElE A&, B
21 £0)7] Ystd <ddAolH e &AAE ¢
g s}uEtg o) &3t A7t w2 W E 753
Ak =3 =9 oo B V|EY HES
B3] ARBAE FA3H7] HAsted NS-K6301TH

Table 1 Pad specimen and Experimental condition
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Experimental condition
Pad types | Hardness(JIS-K6301) Thickness
SUBA400 57.5 1342y m
SUBAG600 75.2 1334y m
SUBAS800 79.3 13081 m
1C1400 92.3 / 43* 2618y m
1C1000 95.2 1284 m

Creep/Relaxation time 120sec/120sec
Weight 70g/cm’
* hardness of underneath pad of IC1400
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(a)IC1000
Fig. 4 SEM image of 1C1000(a) and SUBA400(b) pad
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Fig. 5 Creep and creep recovery behavior of polishing
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Table 2 Pad properties
E(kPa) Ey(kPa) 7 2(MPa - s)
SUBA400 1438 2557 46.8
SUBA600 3813 6021 123.7
SUBAS00 3738 4486 127.4
1C1000 5181 6116 118.1
1C1400 4276 12828 216.8
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Table 3 Polishing conditions and Measuring method

Polishing conditions and Measuring method

Wafer 6", film thickess 10000A, PETEOS
Pad SUBA400, 600, 800, IC1000, 1400
Polisher LGP381 - Lapmaster
Measurement Elipsometer, AUTOEL III
Method 52point cartesian map, EE3mm, 1o
Exper. slurry velocity pressure
condition | ILD1300 | 30/30rpm 300g/cm*
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Fig. 11 Creep and relaxation regions of pad along the
polishing path
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