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Effect of Ar Gas Plasma Treatment of Plastic Ball Grid Array Package

Mg d 3@ o
(Young-Eui Shin’, Kyung-Secb Kim™)

Abstract

Reliability of PBGA(piastic ball grid array) package is weak compared with normal plastic packages.
The low reliability is caused by low resistance to the popcorn cracking, which is generated by
moisture absorption in PCB(prited circuit board). In this paper, plasma treatment process was used and
we gnalyzed its effects to interface adhesion. The contents of C and Cl decrease after plasma
treatmment but those of Q, Ca, N relatively increase The plasma treatment improves the adhesion
between EMC(epoxy molding compound) and PCB(solder mask). The grade of improvement was over
100% Max., which depends on the properties of EMC. The RMS({root mean square) roughness value of
the solder mask surface increases to plasma treatment. There is little difference of adhesion in RF

power and treatment time.
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Fig. 1. Assembly process flow for BGA package
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Modulus {Possion’s| CTE Tg

(MPa) Ratio | {ppm/C) {'C)
. <Tg 9

A 2.70X 10 0.23 110
>Tg 40
. <Tg 9

B 2.30% 10 0.23 100
>Tg 38
. <Tg 7

C 2.34x10 0.23 125
>Tg 32
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Fig. 2 XPS data on the solder mask surface (a)
No plasma (b) Ar plasma.
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Fig. 3 AFM images on the solder mask surface
(a) No plasma (b) Ar plasma.

o) 33 &0 ulaAa Alelg] FaYy Fot
71ej8tm AR A Hojxo] 2AS AN
olel gt EebZut Ae A 1543 oY HAHE
gelst

MR 4P adaae . - S ek

==

H & B 8

Wettinn anale (dea )

<]

o O

] 0 5 175 5
T ()

13 4 A7 R o2 3L 4%
Fig. 4 Wetting angle on different time.

32 Eat=ol =70 ot F#

Ec FAANH E 18] EMCE A &8 of22
Zot=ol Ao A - Fol EMCS 71® Alelsl Hu
= gg& EAs9 a8 5el JYEiUTHRF
power: 30010 watt, 217} 300%£10 sec, 3 100
+20 torr, % 300%10 scem) I¥Y 5 dAM 2E
ulel gro] RE FTF EMCAIA Eek=vt Al
mE APz ke o] UG A EMCH
59 was AgAx g el dgden,
EMC C9) Z ¢ 471 NollA 873 Ne2 Aazx &
o] 2ujAHE gl o/} T HAIe EMCH
E4x 9 EMCE 4353 s =4ule old
oy wAHE How W IY 6& RF
power® WA A AVAE g SAHF dielrd
(AN ZF 300 10 sec, ¢¥: 100 20 torr, HF:
300t 10 scem), EMC BellAMe] dvZ =+ 300 watt
A2 103 N S22, 500 wattellA 98 Ne2
Tadte AYE EHvt. =Y I¥ 74 RF
power: 300+10 watt, 9¥: 100% 20 torr, %
300t 10 scemd] RAoM Zerzwl Ma] Azlo] 18
oM 1087 WIHEH Zr713] 12dAME 112 N
ol SHo] AHF Foll= 108 N2 ZAEH
ok o)lF Az Al7to] 1080l HHs= HGE7 e
e & Aovt gl&g #HelsH olgt & A=
Zg=or A7 102 o|ve] F& AU ASds
AW Hadged 94FS e C Y F27h 1%
oll2 = gkR|H12], 1% o442 AlZte] HasHA
Zet=n} 57 EiHsaturation) TAY =3l
Aoz #Herdol,

140 -

100-] .

Shear strength (N)
3 8
1 " L

Y
=]
i

3
=]
1

& No plasma
e Arplasma
T

T LJ
A B c
Molding compound

o

a8 5 Egh=ul Mele g HAgFEE
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Fig. 9 Photographs of SAT after 192hrs at 30C
/60% RH condition (a)
(b} Ar plasma
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