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Adhesion between Cu— 18wt % Cr Alloy Film and Polyimide
. Effect of Heat Treatment

J. H. Lim, Y.-H. Kim, and S. H. Han*

Dept. of Materials Engineering, Hanyang University, Seoul, 133—791, Korea

*Korea Institute of Science and Fechnology, Seoul, 131 —650, Korea

Abstract

The effect of heat treatment on the adhesion between Cu— 18wt 9% Cr film and polyimide has been studied
by using T-peel test, AES, and XRD. Cu—18wt% Cr alloy and pure Cu {ilms were sputter deposited onto pol-
yimide. Cu was clectroplated before and after heat treatment at 400°C for 0.5 hr and 2 hrs respectively. The
adhesion of metal film onto pelyimide was considerably good before heat treatment, but heat treatment re-
duced the peel adhesion strength in all specimens. The reduction in adhesion strength values in the specimens
which were plated after heat treatment was mainly due to Cr—O rich phase formed in the metal/polyimide in-
terface. In the specimens which were heat treated after plating, the enhanced ductility in the metzl films con-
tributes the peel adhesion strength by increasing the amount of deformation in metal strips.

.M =

g 5ol drsts g Fel TAB(Tape
Automated Bonding) W2 wjd 3l 2ol &4
= HelZE AMR3ie] wzisted FHCu foiD)

3} Eelolv|e® AAAE ol 3% dlelze F
dolrl= slo] Cug FHY 2% delzst Fz
molehi® o] 3 2% slolme A ARAOR

Agsis Cu #obsh Eelolr] = Aole] 4 zhale]
4 97] AEe) heAel FL Cri ATHY
hgez Cast Eejole]= alele] g Fahlel
zé;d-z-_oi 43_0}_,-7_ olcky =el} Cr 9bekg b

ot ] l
o
(@]
=
.J.E.
Jﬂ
o
2
o)
R
b
TR
2,
i
"]
4.
H,

3t7] A= ILB(Inner Lead Bonding), En-
capsulation S-7 %t& TAB T o4 22 o]
Zoff skl A= g, AAFAHA ALEloixle st
8 BRE, LA $4 5 o
54 Aslrt glelof ot B3] HFAAA Y
Axgle F&/Lelolvm zil“doﬂ deg Ag
ateloff ogh -8V AAA At A
o F&Eakol oldt Ame] A% ‘%‘_@r“”ﬂ 715
& Eelelv|= AAlE E s (degradation)® A 7]
At Elelm vl Rol ERjsty Fiol) #hakzkg
£ 5ol 9B ARHARTE A4 4+ 9l

s



328 gEFadsata A #2679 A6E 1993

7] dgol AEe WF4 9 AR s Z
2ok weba] 2 dTelds AvEy wges
ks CuCr/Eeleln|n dlo]| 28 B34 E4l7
(NpyollA ILBA] 249& w3e A8zl &5

(£00°C )" A ste] do o8l WA A
7 a5, Felelw|n HE, AaidHE 7
lAzh ggubtal Zejoln|Ealele] galbE o]

o] 91 8kS u]A=vle] wish AES(Auger Hlec-
tron Microscopy}, XRD(X—ray diffraction), T -
# el AE (Peel test) 52 W& o] &3led &4t

ik,

2.4

ek

2

Rl o) ARgE 7|3k 40mm F7)el BPDA-
PDA (Biphenyl tetracarboxylic phenylene dia-
mine) EFolm|Z AEHelz 4% curingdl
UBE/‘}-E’J Upilex-SA| Eolch. FE553kd 78-%
etz A, Azd F Aa(ig)d o &3
of ~3E #kxlel 7|3 Ev] (substrate holder)el
g § Eejelmm R H1AAE S8 A
248 (107 —107° torr)ol4] 1507, 302 £k
A & oabo g YAk AR oo d
Z:THE% A2 5 o] te] Erjeln]z G Cr

ko] 18wi% <l Cu—Cr &ubabal &4 Cu ¥
*!%% Z7t 200nmFAl2 4o uo—f%-"&}aiuk
Cu—Cr ghaatube daz o] Cu erlE £
o Cr AL s 23 Az E ALEsloict =
Ao algl By ebAinclM Fejeolme gl
Cu—Cr &3unts Lp A2 Fasted EDSE
=4styirh 27 Ag-e L5x107 torr, FHst
&2 Tmtorre]™ FAkshe Fat 719 FHA
ot Z2E Cu #=hele] 20m-F+Ae Cugs 42
A AT AL Akl AFUE 133
mA/cn’ & Arl=Fsladch dAge 4 H97)

o] Asteled LEE ARl 400CE £
A 30 mE 247 FRT F AEsA wyE
%ok Cu/Cu—Cr upate] ZFatd Eejef=|=®
dxelgd £ 238 AAH Cu/Cu—Cr/EE o7
x Yol Cuf =da F 2A-9 A 54+

Az ajmelad FREFH dAe 2H4E 24

b}oﬂ;} =4 _1- l‘_,j}. %ﬂo]u]j—; /\}.019,] le;j:jLEj'TO___

T—4 Eﬂd_‘:E. #2 S o] &sted dam/mingl ¢l
=431 Fig, lof T~ glaE 7k
LT 2 LLE) ]_,HO-]D], 288 T—3 el~E #
2ol 3= Aay Zaal abubale]ol AnE oAz}
A FrA sz E] (roller) A7} -2ts] A ghaket.
Lelae £ A4S 2983t s As
2 RAd] 984 2oR FEustel Eojoln)
= Ay (j“]":'ﬂ)-a— AES{Perkin—Elmer 670
moedel) & /‘}%‘6‘}04 WA skedct. wlo]d FEtn
o} sirdolj A FAbEFo B okt o] & Hlo g oA
sl Al 4 (Depth profile) &l AES 244
Abggk dal el elfx]E & keV, HHE
25.6nAQ o2 A ol Al AREEE
'ﬂ“”} A7l= 1 keVeoh H H2E 5 XA 3
g% o] Gake] Zguburol Erjolu)x
o4 el w AR FEe g
S aAsiaeh A-g8 X—- A48 Cu BpA)

7. power+ 35 keV, 30mA% ) Cu (331
0] H3to} Cu ke #t Cu ke, 28] #2754
Aele] HyekE sl

fi

0=

O
°
r}J
3,

o
|ot o 2w rie rl

m u]u ;—lr

L

o
g

S
b

i
-}- o
e

|

=

Load Cell

Fig. 1. Schematic diagram of T—peel adhesion
test.
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Table 1. Average T—-peel adhesion strength
values of metal onto polyimide film

Peel Strength

Process (g /am)
Plating = Peel test f 65.3
Annealing{30min) = Plating = Peel test 40.4
Annealing(Zhrs) = Plating = Peel test 34

Plating = Annealing(30min) = Peel test 50.6
Plating = Annealing(2hrs) = Peel test 57.5
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Fig. 2, Auger spectra obtained from peeled

metal strip. Spectra in {(a) were ob-
tained from the as—peeled specimen.
Specira in (b)) were obtansd after
sputter cleaning,
{The specimen was made by Cu-Cr
alloy sputter—deposition, heat treating
at 400°C for 30min, and Cu—electroplat-
ing)
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Fig. 3. Auger depth profies of peeled metal

strips.

(a) as—plated

{b) plated after heat treatment for 0.5 hr
{c) plated after heat treatment for Zhrs.
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Fig. 4. Auger depth profiles of peeled metal

strips.
{a) plated and heat treatment for 0.5 hr
{b) plated and heat treatment for 2 hrs.
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Fig. 5. Diffractometer traces of the Cu (331} line of metal strips.
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