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Abstract

We have developed and marketed a unique plasma processing unit named Aiplasma which operates under
atmospheric pressure, allowing the configuration of continuous processing lines suitable for mass production.
In this unit, high density plasma is generated inside a vessel and active plasma species are emitted outside

the vessel to make downstream plasma treatment.

It has various potentials for modifying material surface

such as increasing wettability, removing of organic contaminants to enhance bondability, and improving the
adhesion strength of organic materials. Aiplasma has been used in many actual processes such as the produc-
tion of LCD modules, electric components, and printed circuit boards. This report describes the process tech-

nology and its practical applications.
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Fig. 1 Schematic Diagram of Aiplasma.
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Fig. 2 Aiplasma for large-size LCD panels and PC boards.
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Fig. 3 Diagram of LCD module fabrication.
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Fig. 4 TCP bondingstrength of LCD paneland PIfilm (Untreated:
1.0).
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Fig.5 XPS C(1s) depth profile on the surface of Au pad of the
Ball Grid Array (BGA). Depth from the surface is calcu-
lated by Au sputtering rate.

Table 1 Results of wire-bonding test.

(RF power : 700 W, scanning speed : 40 mm/sec)

Pull strength a  Number of bad
Substance (g) ; Cor” detachment mode
Clean substrate 9.0 37 0/1000
Contaminated substrate 89 24 30/1000
Plasma-treatment substrate 89 40 0/1000

aProcess capability index calculated in lower standerd limit of 5g.
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Table 2 Results of Quq life time.

Thickness of Quq life time (sec)

Gate oxide (nm)

Untreated Plasma-treated for 30 sec.
3 664 633
5 784 814
10 1176 1162
20 1440 1454
1.0
0.8
z
gb 0.6 Q=@ |
E
% 04 Control After plasma
<= : treatment 00
o
g ‘\#—*—&.
F
0.2
Oo—0
0
Thickness of 3 nm 5 nm 10 nm 20 nm

gate oxide

Fig. 6 Initial threshold voltage.
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Fig. 7 Application of Aiplasma to Printed Circuit Boards (PCB) fabrication.
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Table 3 Deposit failure rate of Ni/Au electroless plating (RF
power : 700 W, scanning speed : 100 mm/sec).

Deposit failure rate (%)

Pre-treatment

50 m 100 m
Untreated 12.5 0.8
Wet desmearing 0 0
Aiplasma 0 0

Table 4 Number and rate of bumb forming (RF power: 700 W,
scanning speed: 100 mm/sec).

Pre-treatment Number and rate of bump forming

Untreated 0/266 0 (%)
Wet desmearing 10190/10201 99.9
Aiplasma 10184/10201 99.8

M OW " —i T AR F VHEH) THAE L JISK 6850 (2HI
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Fig. 9 Results of shear test for PPS.
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Fig. 10 XPS analysis of PPS surface.
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