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Abstract

This project involves the surface modification of polymer by microwave induced plasma
to enhance the adhesion to thin film metal coating. Plasma treatment offers several advantages
such as reduction of wet chemical process during etching and washing and the operation consists
of fewer steps than conventional surface pretreatments. On the basis of this work, glass reinforced
epoxy (FR-4) and copper were chosen as a studied system. The parameters being investigated in
this work were the concentration of nitrogen and hydrogen gas mixture, pressure, power of
magnetron, and distance between substrate and plasma torch. After plasma treatment, the glass
reinforced epoxy surface was coated with thin film of copper using electroless plating. In this
study, the catalytic layer on epoxy substrate was created via copper solution rather than using a
more expensive solution of palladium and stannous chloride. The experimental result revealed
that the copper catalytic layer was necessary for the resulting bonding of copper on epoxy
substrates. The effectiveness of plasma treatment was studied by measuring contact angle and

copper — epoxy adhesion evaluated by the Scotch tape test.
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2.4 Na1a¥ (Plasma)
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Total
Dispersive Polar Acid Base
Surface
Liquid Component | Component | Component | Component
Tension
(mN/m) (mN/m) (mN/m) (mN/m)
(mN/m)
Water 72.8 26.4 46.4 23.2 232
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maled (Cross-cut tape test) [13]

Surface of crosscut area (six each horizontal
Classification for percentage and vertical parallel cuts) where flaking
of area removed has occurred: adhesion range by percent.”

§B — 0% None

4B — Less than 5%

3B — 5% to 15%

2B — 15% to 35%

|1

1B — 35% to 65% S

0B — Greater than 65%

“For illustration purposes only. 2010 Precision Gage and Tool Co.
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1. ¥henaia lusiu (Cleaning Solution)
1. TAenlanson lasd (Sodium hydroxide) 150 nsu/ans
9y [
2. 11084 120 Uadans/ans

3. 19n1u9a (Ethanol) 95%

20O

ungll 60 BIRUT AT

9y (]
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: > z = .
2. 11IENNANUNI (Etching)
nsAGaNI3n (Sulfuric acid) 33%

UNgHil 60 NG
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v a v 9 o
a’]@ﬂﬁ&’n‘]m 10 HINUAIANUINAU

o A A das
3. eNnsTRUNUR NI 19w aATY (Activation or Functionalization)

gas 1
1. uou Tty (Ammonia) 25%
urszanes 10 wih

qns 2

1. ton1uoa (Ethanol) 95%
2. aoiloses@ian (Copper acetate) 2 niwans
Hauansazaned 80 oA
urdszune 10 wih

gns 3

1. 18N1U0a (Ethanol) 95%

2. aetli)esdama (Copper sulphate) 2 nIN/ans
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ursEana 10 WA
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1. wou Tuiily (Ammonia) 25%
2. aotilesozdian (Copper acetate) 18.15  ASw/ans
ursEua 10 U
qnas s
1. uoy Tt (Ammonia) 25%
2. avtliesFama (Copper sulphate) 1595  nsu/ans

urszanas 10 WA

4. ihengunowaauulaliInvh (Copper Electroless Plating)

gas 1
1. tnAoTeAwa (Rochelle salt, tartrate) 34 nsu/ans
2. Tafon'lensenlad (Sodium hydroxide) 10 nfu/ans
3. aoililosaama (Copper sulphate) 7 nsu/ans
4. TxReusana (Sodium sulphate) 6 Asu/ans

5. Wosiian laa (Formaldehyde) 37%

qns 2
1. 1nA05 0A1wa (Rochelle salt, tartrate) 170 n3u/ans
2. TmRon'lansenlad (Sodium hydroxide) 50 nfu/ans
3. aolosdama (Copper sulphate) 35 ASW/aNS
4. TsRoums uotua (Sodium carbonate) 30 nsu/ans
A AAAa =Y @ =
5. inApoane la Tu@oy 20 nsu/ans

(Ethylenediamine — tetraacetic acid disodium salt)
6. Wostind lad (Formaldehyde) 37%
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