ZHUZSIE|X| M 352 M 235 pp. 157-161

February 2018 / 157

< | ron

Korean Soc. Precis. Eng., Vol. 35, No. 2, pp. 157-161

CMPOlAM flojm 7FEX}E] E= S=of| Chst s
Analytical Study of Contact Stress on Wafer Edge i

https://doi.org/10.7736/KSPE.2018.35.2.157
ISSN 1225-9071 (Print) / 2287-8769 (Online)

1 At =1 7154x[ 1 xysft
0|5%, O|CHE, s, Az, HEHE', Hal=

Jong Woo Lee', Da Sol Lee', Seon Ho Jeong', Hyun Jin Kim', Byeong Jun Park', and Hae Do Jeong'#

1 2SR 7| AIBSHE (School of Mechanical Engineering, Pusan National University)
# Corresponding Author / E-mail: hdjeong@pusan.ac.kr, TEL: +82-51-510-2463

KEYWORDS: Chemical mechanical planarization (gFSt& 7|A|& TELS}), Contact stress (= 221), Finite element analysis (552 AsHAd),
Polymer pressure sensor (=X} 24 MIA{)

Finite element analysis model was fabricated to confirm stress concentration phenomenon occurring in the wafer edge
region in the CMP process, and it was confirmed if it corresponds to the measurement result of the actual pressure sensor.
First, contact stress distribution at the edge of the wafer was calculated by the finite element analysis model in which
material properties and boundary conditions were set up. As a result, an engineering contact stress distribution profile was
obtained. Next, the pressure generated in the edge region of the wafer was measured using a pressure sensor that detects
resistance change of the polymer. To compare with the result of the finite element analysis, the non-dimensional sensor
signal unit was converted into the pressure unit, and correlation between the analysis and measurement results was
obtained. As a result, the finite element analysis result, the actual pressure measurement, and the trend of the results were
more than 90%. The results show that the finite element analysis model produced and modified in this study is consistent

with the actual behavior trend of the components.
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Table 1 Material properties of wafer, pad and retainer ring

Parameter Conditions
1 1
- Sluny . | i ) Wafer 160,000
_ 1 \ 7] Young’s modulus Pad 401
Conditioner ' 4 1 : ® CAN R L’ (MPa) - -
Wc . o : ~-=7 Retainer ring 3,600
o 1 -
8.0 A Wafer 0.3
Pad 1 . .
e : fyafer Poisson’s ratio Pad 0.45
Retainer ring 0.38

1l
(Up

Fig. 1 Schematics of chemical mechanical planarization process
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Fig. 2 Comparison example of device productivity by device size:
(a) Mobile application processer, (b) CPU
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Table 2 Specifications of I-Scan system pressure sensor
210 psi 2 psi (fixed) o o i Parameter Line type Plane type
I I = = \& ‘il' - ‘!; ! P Dimension Length 400 44.7
N ot wicam (mm) Width 10 44.7
on-grove Pa
] . i . . Columns - 1.0
Fig. 3 Schematics of contact conditions and boundary conditions Pitch
Rows 1.29 1.0
Quanti Columns - 44
uanti
ANSYS v Rows 350 4
Academic Sensel spatial resolution 96.9
> .
(sensel/cm®)
Max pressure 50
(psi)
—
— ]
Sensingarea |:

(line sensor)

100.00 (mm)

Retaining ring

Fig. 4 Schematics of contact conditions and boundary conditions in
FEA software
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Fig. 5 Comparison between type of pressure sensors
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Retainer ring : 2~10 psi Sheet for non-step

‘ i Wafer : 2 psi (fixed) / . ‘
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Fig. 6 Schematics of pressure measurement in wafer edge area
using plane sensor sheet
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Fig. 7 Distribution of wafer contact stress in edge area by FEA
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Fig. 8 Schematics of pressure measurement for convert units
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Fig. 9 Correlation between wafer input pressure and sensor output
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Fig. 10 Result of pressure measurement after converting unit
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