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Effect of Die Bonding Epoxy on the Warpage and Optical Performance
of Mobile Phone Camera Packages

Sukwoo Son", Hagyong Kihm' and Ho Soon Yang™
"Science of Measurement, University of Science and Technology,
TCenter for Space Optics, Korea Research Institute of Standards and Science,
Center for Space Optics, Korea Research Institute of Standards and Science

ABSTRACT

The warpage on mobile phone camera packages occurs due to the CTE(Coefficient of Thermal Expansion)

mismatch between a thin silicon die and a substrate. The warpage in the optical instruments such as camera module

has an effect on the field curvature, which is one of the factors degrading the optical performance and the product
yield. In this paper, we studied the effect of die bonding epoxy on the package and optical performance of mobile
phone camera packages. We calculated the warpages of camera module packages by using a finite element analysis,
and their shapes were in good agreement showing parabolic curvature. We also measured the warpages and through-
focus MTF of camera module specimens with experiments. The warpage was improved on an epoxy with low elastic

modulus at both finite element analysis and experiment results, and the MTF performance increased accordingly. The

results show that die bonding epoxy affects the warpage generated on the image sensor during the packaging process,
and this warpage eventually affects the optical performance associated with the field curvature.

Key Words : die bonding epoxy, warpage, package, mobile phone camera, field curvature, MTF
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Fig. 1. Schematic of the packaging structure of common
mobile packages. (a)pre-package, (b)post-package.
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Fig. 6. Finite element mesh of a quarter model for camera
module package.
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Table 1. Material properties of main parts used in this study.

. Coefficient of
Elastic .
Material Modul Poisson Thermal
atena OCULS Ratio Expansion
E (Gpa) o )
Image 131 03 28
sensor
FR4
substrate 22 0.28 18

Table 2. Material properties of die bonding epoxies used in

this study.
Elastic Glass Coefficient of
iti Thermal Expansion
Material | Modulus Tzﬁﬁii'i?fm a(ppn)l(/IZC)
Mpa) Tg(ec) o 5]
Epoxy A 43 109 60 154
Epoxy B 15 112 59 151
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Table 3. Measured warpage results of specimens.

Epoxy A Epoxy B
No. 01 9.16 2.56
No. 02 992 220
No. 03 9.04 3.16
No. 04 12.11 35
No. 05 12.12 2.56
No. 06 7.20 3.02
No. 07 9.05 2.18
No. 08 9.11 239
No. 09 9.96 2.15
No. 10 1147 2.54
No. 11 8.34 237
No. 12 797 373
Average 9.62 2.66
St.dev 1.58 048
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