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Abstract

Thermal behavior of Cu-Cr thin alloy films has been investigated by SEM, AES, and TEM. Cu—Cr alloy
films containing 3wt% Cr, 8wt% Cr, and 18wt% Cr have been sputter-deposited onto polyimide substrates
and heat treated at 400°C for 2hrs in the various atmosphere. Before heat treatment, Cu and Cr content in
the film are uniform through the thickness and oxygen centent in the film is neghigible. Redistribution of Cr,
Cu, and O in the film due to heat treatment depends on the Cr content and heat treatment atmosphere.
These kinds of thermal behavior are ascribed to the formation of surface and interface oxides as well as
internal oxidation. Hillocks are observed on the surface of Cu~Cr alloy films which have been heat treated in

N:. The hillocks are composed of large grains of Cu.
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Fig. 1. SEM micrographs showing surface morphology of Cu-Cr alloy films deposited

onto polyimide after heat treatment.
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e} Cu-18wt% Cr heat treated in N,
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Fig. 2. Auger spectra abtained from the sur-
face of Cu—Cr alloy films,
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{area 1: matrix, area 2 . dark area,
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Fig. 3. Auger depth prefiles of Cu-Cr alioy fims onto poiyimide before and after heat

freatment,

(a) as—deposited Cu-3wt% Cr fim {200nm)
(¢) as—deposited Cu-8wt% Cr fim {200mm}
(e) as—deposited Cu—18wt% Cr film {10Cnm}

4 (depth profiles)dt A ztelct. df7jo| 4 44
2|3 72 (Fig. 4a) g2hehs] e ¥z 5+
A-E Cu0%F0] WA 455 2 Yol Cr-0%F
o] Ao Fig 3fet otarixle g4t
Hiel abiekd Wty g8 Adeld Cr, O
HAol doftrh mEjnt FAEEH oA dA
2l§ AF(Fig. db) & A4, A7) 7lelA AA

o

(b) Cu—3wt% Cr heat treated in N,
(d) Cu—8w1% Cr heat treated in N,
(f) Cu—18wt% Cr heat treated in N,

2§ Alsist Zo] Eeist Alely Cr-0%F0] &
e gt W Re] abdoke it prelala
g Fakel Cropel Aubs] $& A&
£ 4 drh Fig 54 A4 2A7elA A=
3wt% Cr, 8wt% Cr §2ububs} 22 A4, o7,
T4 FH7))M EAed 18wt% Cr TaEFriats
Cu LMM =z & ey Zelch. AES ¥4

277



278 Eejoln] o] asie F a5l CuCr iae 9A A%

Atomic %

Sputter time {(min) Sputter time (min)
(a) (b

Fig. 4. Auger depth profites of Cu~18wt% Cr {100nm) alloy film
{a} heat treated in air
(b} heat treated in M,

Kinetic energy (eV} Kinetic energy (eV) Kinetic encrgy (eV)
(a) (b) {c)

Kinetic energy (eV) Kinetic energy (eV)
{d) (e}

Fig. 5. Changes of Cu LMM peak as a function of cycle.
(&) Cu—3wt% Cr film heat treated in N,
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Fig. 6. Transmission electron microscopy of
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{8) Diffraction pattern of matrix

(b} B.F. image of a matrix

{¢} D.F. image showing Cr,0, precipita-
tes

(d) BF. image of the fim showing the
distribution of large precipitates

{e) B.F. image of precipitates

if) SADP of a precipitate
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Fig. 7. Transmission electron microscopy of

Cu=18wit% Cr alloy film

(&) SADP of the as—deposited film

(b} SADP of the fim after heat
treatment in N,

(c} B.F. image showing a part of preci-
pitate

{d) SADP of a precipitate

{€) SADP of the bright region
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Fig. 8. Transmission electron microscopy of
Cu-18wt% Cr heat treated in H,.
{a) B.F. image of the {iim

(b) SADP of a matrix
(¢) B.F. image showing a precipitate
{d) SADP of a precipitate
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