°

St M7\ AR 2 85| 2003W T FAIEaCs =2E

MR SaH o2 M Cu ot
Raen e SN

The Resistivity Properties and Adhesive Strength of
Cu Thin Firms Fabricated by EBE Method
Sang-Bong Paik, Joong-Hong Shin
Dept. of Electrical Eng, Dong-Eui Uni.

Abstract

Cu thin films of 6000A thickness were deposited by Electron Beam Evaporation(EBE) method on the
glass. The resistivity properties and adhesion of Cu thin films were investigated by various annealing
and substrate temperature. Cu thin films were annealed in the air and vacuum condition for 10 min
after the deposition. The resistivity and adhesion(the force required to separate films from substrates)
was measured by 4-point probe and scratch testing. The resistivity of non-annealing Cu thin films
was distinguished more substrate temperature 100 than substrate temperature R.T, 200C. In the case
of air condition annealing, as heating temperature was increased, the resistivity was decreased. In the
case of vacuum condition annealing, the resistivity was increased at heating temperature 200C. The
best resistivity(1.72 # 2 - cm) of Cu thin films was obtained by the air condition heating temperature
200°C at the substrate heating temperature 100C. As a result of scratch testing, adhesion was
increased by annealing. And maximum adhesion had 600 gf.
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Fig. 1. Schematic of EBE Chamber.
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(a) Amedling of Cu thin film wes depodited & RT.
(b) Amealing of Cu thin film wes deposited & 100C
(© Ameling of Cu thin film was deposited & 30C
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Fig. 4. Adhesion of Cu thin film with substrate

heating temperature.
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Adhesion of Cu thin film with annealing

temperature under the same substrate
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(a) Armedling of Cu thin film was deposited &t RT.

(b Aredling of Cu thin film wes deposited at 100C

(©) Amnedling of Cu thin film wes deposited at 207C.
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Fig. 6. The surface image after adhesion test of Cu
thin film with annealing temperature under
the same substrate heating temperature.

4.8 8
2 ATAE AR TP K A% 9
of 6000A FrA T W FHsA. ol

718 2x9 wge} I nE A¥gee W
SA&An =¥ 7 Wty {2 7| @Al
28 e S48 de e ZES AUtk

&%% 7% 7tE % 10T F&HE 79

H7)F 200CE 7hEd@ AldelAM 172 u

cemE 7R 2e e HEU

o @A slelM 200TANE AFE

1

tio

N:oﬁ!-‘—[mm\m
=)
2o
ot

3 -Fll

2
=Rk

g BAAM F71Z 5 A+

Zn =238

[1] H. B. Bakoglu. IEEE Trans. Electron
devices, ED-32, 5. p.903. 1985.

[2] J. E. Sanchez, JOM, SEP., p.4l. 1990.

[31 E. ]J. Rymaszewski, J. Elecron. Mater.,
Vol.18, p.217, 1990.

[4] G. Larrabee and P. Chatterjee, Semicon.
Inter., Vol. 14, 14 p.84, 1991.

[5] Tosi Shacham-Diamand et al. "Electroless
copper deposition for ULSL” Thin Solid
Films 262, p.92, 1995.

[6] P. J. Ding et al, "Effects of the addtion of
small amount of Al to copper: Corrosion,
resistivity, adhesion, morphology, and
diffusion,” J. Apply. Phys., Vol. 75, No.7,
p.3627, 1994.

(71 A4, %% ‘RF sl EE 2983y
o o FaHE TR H47 ANAAA
283]4. Vol. 9, No. 7. p.727, 1996.

[8] S. O. Kasap, "Principles of Electrical
Engineering Materials and Devices” Chap

1, IRWIN, 1997.

{91 J. A. Thornton, J. Vac. Sci. Technol. A4,
(1896) 3059.

[10] J. A. Thomton, J. Vac. Sci. Technol. All,
(1974) 666.

[11] H. K. Pulker, "Coatings on glass”, Elsevier
Science Ltd, 1984.

[12] /4K, “&As¢» 2 " Chap. 5 BFITHH
Rk, 1993.

- 426 -



