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Study on the Improvement of Adhesion between Cu Laminate and PSR
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Abstract

Because of the need for packages which accommodate high pin count, high density and high
speed device, PBGA(plastic ball grid array) package gets more spotlight. But the substrate
material which is used for PBGA package is in nature susceptible to moisture penetration. The
objective of the study is to find out the path of delamination in the stacked structure of substrate.
To increase the adhesion between the cooper laminate and PSR(photo solder resist) which is the
weakest part, experiments were performed by changing parameters of printing pre-treatment and
post-treatment process. As a result of experiments, the factor effect on the adhesion between the
cooper laminate and PSR is caused by all of the pre-treatment and post-treatment condition. A
considerable change was observed depending on the amount of UV irradiation after thermal cure
which is typical of printing post-treatment condition rather than pre-treatment condition.
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Fig. 1 Device and packaging trends
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~Fig. 2 BGA substrate design
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Fig. 3 Cross sectional view of a BGA
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Table 1. Experiment condition of printing
pre-post treatment processes

Pre-treatment Post-treatment
Abrasive
fterm fnput sPeed Input cycle compounfi Printing cure condition
(m/min) | (cycles) operating time
(hrs)
A 2 1 25 ® Thermal cure—UV cure
B 2 2 28 ® Conveyor speed: 5 m/min
C 2 3 30 ® Thermal cure time: 30 min
D 2 2 28 ® UV cure—Thermal cure
E 9 9 28 [ U\g 1?3:/1:;3:)1 {Conveyor speed
F 2 2 28 ® Thermal cure time: 60 min
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Fig. 7 The ball part of delamination failures
(85¢/85% RH, 168hours)
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Table 2. Discrete rate of copper(85C/85%

RH, 168hours)

Condition A B C D E
Discrete ? ? ? ? :;’ ?
rate(%) | 25 | 25 | 25 | 10 5 15
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Table 3. Delamination type due to
experimented condition

Item A B C D E F

F‘"’I‘\illure 9/10 | 5/10| 7/10 | 3/10
0.

4/10 | 6/10 .

Length
(mm)

Start Chip | Pad | Out | Chip| Pad | Chip

2.7 | 2.0 [Crack| 3.7 | 1.7 | 2.7

point edge | edge | side | edge | edge | edge
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Table 4. The test of result accelerated

reliability
Item Before After
851/85% RH, 2atm, 168hours 6/80 0/80
-50C to 125, 200cycle 0/80 0/80
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Fig. 8 After accelerated reliability test
induced failure
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Fig. 9 Moisture absorption rates (85%C/85%
RH, 168hours)
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