Journal of the Microelectronics & Packaging Society
Vol. 14, No. 4, p. 49-56. 2007

2 2]

Zof| wWE FHE LA
Alole] AHHE A

- BRE - ORI - OTFEH - O[ZIEH - sieuy’
AEATAR, B AT FANBATE ER SRR

Interfacial Adhesion between Electroless Plated Ni Film
and Polyimide by Post-baking Treatment Conditions

Kyoung-Jin Min, Sung-Cheol Park, Jee-Jeong Lee!, Kyu-Hwan Lee!,
Gun-Hwan Lee' and Young-Bae Park”

School of Material Science and Engineering, Andong National University, Andong 760-749, Korea
'Department of Surface Technology, Korea Institute of Materials Science, Changwon 641-010, Korea

5

=
~
78

24 NEAAME B3 7 =F YR /EZo|v= wute gAsgen, on =F F4
55 9 24 wE FAE VR =g gt} Zejon| s Alole] B A E 180°  H|
Fl AgH oz T 4 dAT 257} 80°CS] A% 2 AEE 38.621.1 g/mmelA 180
°C A2] Alel| 26.842.2 g/mmZ 743kt 54 A AAA 2] o) o) Z2loln|= Fo] FAH carboxyl
A7 amideA 32 YR Zejoln] = Alo)9] AR 7)ol AR AdAo] Qe Ao s Aadn &
& EA2 25 Aol AAARE BF ZPov|E YRJ oy, olnf F& dX] 2k mE ¥
Asf VA =3 ek Eejoln| = Ale]9) ukg] e AFS o Bzo FAE carbonyl oxygend #2)
ok D3 AfAe] Qle Aoz Agdn.

»
g 1

EE

—_—=

Abstract: Effects of post-baking treatment conditions on the interfacial adhesion between electroless
plated Ni and polyimide film were evaluated using 180° peel test. Measured peel strength values mono-
tonically decrease from 38.6+1.1 g/mm to 26.842.2 g/mm for the variations of post-baking treatment
temperatures from 80°C to 180°C, respectively. Wet chemical treatment on the polyimide surface produces
carboxyl and amide functional groups on the surface which is closely related to the change in interfacial
adhesion between electroless Ni and polyimide films. It is speculated that interfacial adhesion seems to
be controlled by carbonyl oxygen bonding near cohesive failure region during post-baking treatment.
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Fig. 1. (a) An optical microscope image of electroless
plated Ni/polyimide samples and (b) typical load-
displacement curve during 180° peel test.
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Fig. 2. The changes of peel strength as a function of post-
baking treatment temperature.
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Fig. 3. An optical microscope images of polyimide surface
after wet treatments by (a) KOH and (b) EDA
treatments.

Z3o] YAE S ¢ 4 Utk v, KOH Az &
EDA A& Azl Fgoln=e] RHFFL el
A Fig. 3(b)2 58] KOH A zlol] os) dAHE ¥
H AA7]7} EDA A& AXA HHA FIFo]
AA= S 4 NARAAE A wjEg E ol
=9 #9 Bl AAELS A & Ude =
RHog Zgloln= Fwd A-Z(pin-hole)o] 3
AJE 2} 2.1, Image analyzerZ 53 AAtd 9-&
o) GHAG AFol WA E&2 747t 53+14
pm?, 1.6+0.1 %t} T3 Fig. 3(b)oll Al #-Fo]
BAHA F2 Fon= JFdr Y FHRE
£ AFMO 2 A3t A7 S F RMS 32 2.5
0.2 nm$2.H, o] & 7| A7 BZH o}
4 A E A &2 FYoln =9 RMS
0.7+03 nmX v} XH A&7V} 3A F7H89SS
& Ut 7] QA ol =2 gz &4 )
AHA o o3 Eejolv|= EH FAHH A-F
I3 dA =7) o) oA e F< vbutal Zg)o)
U= Ato] o] AHF A el 71 & 4 itk
3 AR 23E uf Qoo aabq E2oaF o)A

uto)lAR AR 9 A7 H S A 147 A 43 (2007)

o7& - o] - )

Fig. 4. FE-SEM image of peeled metal and polyimide
surface as a function of post-baking temperatures
of (a) 80°C, (b) 150°C and (c) 180°C.
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Fig. 7. Wide-scan XPS spectra of the peeled metal surface
after post-baking treatment at (a) 80°C and (b) 150
°C.
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