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Improvement of Interface Adhesion in Ball Grid Array Packages by Plasma Treatment
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Abstract

Reliability of PBGA(Plastic Ball Grid Array) package is very weak compared with normal plastic
packages. The reliability are the lower resistance to popcorn cracking, which is reduced by moisture
absorption in PCB(Printed Circuit Board). This paper adapts plasma treatment process and analyzes
their effect. The contents of C and Cl decrease after plasma treatment but O, Ca and N relatively
increase. The Plasma treatment to improve the adhesion between EMC{Epoxy Molding Compound) and
PCB(solder mask). The degree of improvement was over 100% Max., which is depend on the properties
of EMC. Ar+H, as plasma gas show good result. There is a little difference in RF power and treatment

time.
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Fig. 1 Overall dimensions of the PBGA
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Fig. 2 Configuration of plasma cleaning machine

Table 1 Material properties of epoxy molding

compound
Property)  voung's |Possion's| CTE Tg
EMC Modulus (un) | Ratio [(ppm/T)|{ (T)
4 <Tg9
A 2.70x10 0.23 YTg 40 110T
(Tg 9
4
B 2.30x10 0.23 YTg 38 100t
(Tg 7
4
C 2.34x10 0.23 L>Tg 32 125¢
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Table 3 Atomic percent of solder mask surface
after plasma treatment

Material

EMC | Adhesive|Solder mask{ BR resin

Diffusivity
(ent/s)
Solubility

7.09x10°[6.00% 107 1.90x10* ]7.00>< 107

2.00 7.80

(g/cw)
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L
L

Moisture absorption(g)
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Fig. 3 Moisture absorption of PBGA
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Fig. 4 XPS measurements on the solder mask
surface
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Fig. 7 Effect of plasma treatment time on shear strength
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Fig. 8 Fractorgraphy of EMC and PCB interface
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(b) Ar plasma
Fig, 9 Photographs of SAT after 192hrs at 30%/
60% RH condition

4) Egzvt AEle A7)A FAARLY =S
ZUAAAN W7 A A& FEA

2t

b

Mo
rar

1. P. McCluskey, R. Munamarty, "Popcorning in PBGA
Package During IR Reflow Soldering, IEPS Conference,
(1996), pp. 271~281

2. J. E. Galloway, B. M. Miles,
Desorption Predictions for Plastic Ball Grid Array

“Moisture Absorption and

Packages” IEEE Transaction on Components,
Packaging, and Manufacturing Technology, (1997),
pp.274~279

3. 8. Yuko, Y. Akihiko, "The Reliability of Plastic Ball Grid
Array’, IJEMT/IMC Proceedings. (1998). pp.35~39

4. W. L. Yang. “The Effects of Epoxy Molding
Composition on the Warpage
Resistance of PBGA”, Elec. Comp..
pp.721~726

5 "EHAAYIE T8 The Electronic Parts & Components
Monthly, (1999), pp.42~46

and Popcorn
and Tech., (1999),

Journal of KWS, Vol. 18, No. 4, August, 2000



Eekzr} A2 o3 BGA #7149 AW &Y 34

69

6. G. Hawkin, G. Ganesan, "The PBGA: A Systematic
Study of Moisture Resistance, IEPS Conference,
(1994), pp.588~602

7.D. S. Chun, D. A. Doane, "Reduction of Popcorning in
BGAs by Plasma Cleaning ., In Proceedings of the 2nd
Pan Pacific Microelectronics Symposium, (1997),
pp.247~251

8. C. Lee, K. Nyunt, "Plasma Cleaning of Plastic Ball

KEBEREEE F184 B4, 20004 8H

Grid Array Package’, Micro Electronics Reliability,
(1999), pp.97~105

9. J. H. Hsieh. "Plasma cleaning of copper leadframe with
Ar and Ar/H2 gases. Surface and Coatings Technology.
(1999), pp.245~249

10.D. R. Lide. "CRC Handbook of Chemistry and
Physics”, CRC PRESS, (1996), pp.9~52

482



