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Abstract

The peel adhesion and plastic deformation in Cu-Cr alloy films, sputter-deposited onto polyimide films,

have been studied as a function of Cr content in the film. The adhesion strength has been measured by T-

peel test and the amount of plastic deformation in the peeled metal strip was determined qualitatively by

XRD technique. Peel adhesion strength has a maximum in the film containing 22-33wt.% Cr and the peel

strength of pure Cr film is lower than the maximum. The film having the highest peel strength is deformed

most heavily. The effect of Cr content on the peel strength is discussed in terms of the interfacial bond

strength and mechanical properties of Cu-Cr alloy film.
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Fig. 1. A schematic diagram of T-peel test
system.
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Fig. 2. X-ray diffraction patterns of Cu-Cr
alloy films.

Cus} Cre M2 o 4de 7HA3 A7) 4&
o HEAHdME n2ME F3zte] TRETH
A gle dEHA F&Eolth 2y AFFE
¥, 29HYLR %—‘—} o v E AEfe] wheto M
= 43 o 43usET EAEte HoE B
nEAEH ", 53 71%91 SE7t o2 f
28 o= WA Cust Cre] dAE9] °F
&5} o9 A= FPGHA =23tr] Aol

Aol dolvt Hugd HHY e o]
oA},
3.2.Cr el mE T HA @t

Fig. 3& Cu-Cr #3uwhe] z4& Owt.%Cr

oA 100wt.%Crz= Estae o Zgjojn=s}

Fauuziel W AHe) WHE BAFT 9
Fstatel SAN 200mL ABAH 52 O
wote] A9 Pl o 3g/moz e we

e 7}11‘4 Cre] @o] Z713el| whet B Hat
ge FZ@3 Fvkske ASE Boltht Cu-22,
33wt.% Cr Aol AlHAA ¢ 60g/m FEZE
P w8 AFHo] dojxlch I o9 Crol
85 2470, 100wt.% Cr)dAe E HIH
o] Huigtdl nis) 3|8 Zade ol RAAY
£33 4% Crd Z$de 40g/mBE2 HfA
of vla} 20g/m FE7F FATY A& & F Atk
ol e FA7t U o]He HEEHY
o} vwaE & o YT ASE el U
& & ook gEetgte] £7F 50nmel Al Hol A
= Cu-33wt.% Cr ZAA 7} &2 J&FE<d
60g/mE B F AT 5T Cr HFd 3+
£ 53g/mmo 2 FHuigkd] tid JEAH Zao}h o

R Y S, o
- \\I ]
E \
=
£ -4
S
s A
p
[= ]
[~
[F]
-
N
©
T Film thickness
e —0— 200nm

- me- 50NM

U S T I I | A

o
010 20 30 40 50 60 70 80 80 100
Cr contents (wt.%)

Fig. 3. Average peel adhesion strength between
Cu-Cr alloy thin films and polyimide.
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Fig. 4. Full width at half maximum of Cu (331) dif-

fraction peaks measured on peeled metal
strips.



Cu-Cr g3wietel 8 Faes 249y 223

]

i

oX

& 7FA 3 ek e, Aol 2 Cre
& 7¥shd fautete] HAHE F718 Cu
-33wt.% Cr 24 oldxE BCC =& 71
7] Wl 24880 gA o] FE J1AH
54€ 74 €k #HA4e] 2 9o I HaE
Alelle F4utto] #jo}d(bending) W Za]o)u|
=] A, & FEude] & ZEE /XA 2
ok dEEEte] Rl AN F&dae £4)(20
m)eh wfe Fou} gEuteta TFFAtoldle
e 2 dge] EXslez gty FEI
uat =EE& 2T FENY dAe FE(A
WY Jz)o] FFE e Aolrt. ole} o] HEF
Zo2 AME-d Cu-Cr gautehe] 7[A1H EAo]
U HHEe F9aE £35S TS F4uute
2R RF E IS vAH, Cro o] o
B TA(3Bwt.%)E FolMd 2498 FS I
ZaAZI

(o]

of
ofN

_\"‘

4. & =

2¥EYgoz Cre #FL 094 100wt.% =
gl 2289 Cu-Cr B0ts Eejoju=at
ol¢] ¥ Fiz F&ubnte] 2V YFE A
A7 g3 22 228 JE + AT

1) Cu-Cr @39ere Cro ¥kl wat AA
TFZ7} dgstd, We Cr §39AME Cro] ¥
38 FCC 9dAe vehiL} 33wt.% o]4te] Cr
o] 57 BCC #+=& Uehiin}.

2) Cu-Cr ¥e9utat Zglojuj=Alole] H A
2L AN AAE Abole] HA AgtHWgh
olz}l I g AE Tl F&ututo] wH & A4
HYPZE & 9% et

3) Cu-Cr #a9etsl Zglolnj=Atole] - H
AEe =4 Wt mat AddMe RS2
AA 2EE FEEHe AH 54 ¥ o
3 B H2EFE TSR 29 HYFo| Qe

5% Cr 9=2d ZA<981t} Cro] 20-30wt.% 3
= 48 AUON ARke Yepdn T@ 2
e gEaEdAE g St 2o
2 1

z 7

2 A7E 19MEE B85 Aag)] Bof 93
9 (Ministry of Education Research Fund for
Advanced Materials in 1994)¢] 2]8] $3i=|gle
B2 oo ZA=YYL

S

Ho
rok

1. R. R. Tummala and E. J. Rymaszewski : Mic-
roelectronics Packaging Handbook, VNR,
New York, (1989) 411

2. D. A. Doane and P. D. Franzon : Multichip
Module Technologies and Alternatives, VNR,
New York, (1993) 403

3. John H. Lau : Handbook of Tape Automat-
ed Bonding, VNR, New York, (1992) 1

4. 432191 BT (AaA Eop) TR

A, BEE (1992) 4
5. MY, 714 1 I EAF A, 27 (1994)
261

6. J. H. Lim, T. G. Lee, and Y.-H. Kim ; The
Second Pacific Rim International Confer-
ence on Advanced Materials and Process-
ing, Vol. 2 (1995) 1127

7. A. G. Dirks and J. J. van Broek : J. Vac.
Sci. Technol,, A3 (1985) 2618

8. J. Kim, S. H. Wen, and D. Yee : J. Vac. Sci.
Technol., A6 (1988) 2366

9. J. Schamann, W. Briickner, and A. Heinr-
ich : Thin Solid Films, 228 (1993) 44



224 PZEAF A 2287 A4F 1995

10. D. Mclintyre, J. E. Sundgren, and J. E. Gree- 14. R. C. White, R. Haight, B. D. Silverman,

ne . J. Appl. Phys., 64 (1988) 3689 and P. S. Ho : Appl. Phys. Lett., 51 (1987)
11. N. J. Chou and C. H. Tang : J. Vac. Sci. 481

Technol,, A2 (1984) 751 15. G. D. Davis, B. J. Rees, and P. L. Whisnant
12. N. J. Chéu, D. W. Dong, J. Kim, and A. C. 1 J. Vac. Sci. Technol.,, A12 (1994) 2378

Liu : J. Electrochem. Soc., 131 (1984) 2335 16. B. D. Cullity : Element of X-ray Diffract-
13. A. Chenite, A. Selmani, and A. Yelon : J. ion, 2nd ed., Addison Wesley, (1978) 285

Vac. Sci. Technol., A12 (1994) 513



