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ABSTRACT

The microstructure of Cu thin films in various deposition conditions was characterized. Cr films (50 nm
thick) and Cu films (500 or 1000 nm thick) were deposited on polyimide films by DC magnetron sputtering.
The Ar pressure during Cu deposition was controlled to 5, 50 and 100 mtorr. The microstructure was
characterized using conventional and high resolution SEM and TEM. As sputtering pressure increases, open
boundaries are observed more frequently. The Cu film deposited at 5 mtorr has a dense and uniform structure,
while low-density regions or open boundaries between columns exist in the film deposited at higher pressure.
As the film grows thicker, open boundaries are wider and the density of open boundaries are higher. The
comparison between SEM and TEM show that the small features shown in high resolution SEM are grains.
High resolution SEM is very effective to characterize the microstructure of the thin films. One column in the
films deposited at 50 and 100 mtorr consists of several grains, which are smaller than those deposited at 5

mtort.

Key words : Microstructure, Sputtering, Open boundaries, High resolution SEM, TEM

22 Be 977 4950l doh A%E dyes
M B 222 Wy mgFee FATAC we e
A= Thomton®] SZM (Structure Zone Model)e)] 2}

s FAgEs 234 JlBewel oo 99 1

o] =L 1908 ¥F G2 AT T QT (198-017-E00110)s] ¢l 5hed X L5 1 &-

* Correspondence should be addressed to Dr. Young-Ho Kim or Jin Goo Jung, Thin Film Materials & Electronic Packaging Lab., Division of
Materials Science & Engineering, College of Engineering, Hanyang University, Seoul, 133-791, Korea. Ph: (02) 2290-0405, FAX: 2293-7445, E-

mail: kimyh@email.hanyang.ac.kr (Kim YH) or jingoos @hymail.hanyang.ac.kr (Jung JG)
Copyright © 1999 Korean Society of Electron Microscopy

— 265 —



266 Korean J. Electron Microscopy Vol. 29, No. 3, 1999

(zone 1), Ho)d Y (Zone T), 594 2 (Zone 2), 34 3
(Zone 3)©. 2 o} (Thornton, 1974; Thornton, 1977).
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FIGURE LEGENDS

Fig. 1. Conventional SEM micrographs showing surface morphologies in the Cu film (1 um thick) deposited at (a) 5 mtorr, (b)
50 mtorr, (c) 100 mtorr

Fig. 2. Field emission SEM micrographs showing surface morphology as functions of sputtering pressure and Cu films
thickness.
(a) 5 mtorr, 500 nm (b) 5 mtorr, 1000 nm (c) 50 mtorr, 500 nm
(d) 50 mtorr, 1000 nm (e) 100 mtorr, 500 nm (f) 100 mtorr, 1000 nm

Fig. 3. Cross—sectional view of 1 um thick Cu films deposited at 100 mtorr.

Fig. 4. High magnification Image of Fig. 2f.

Fig. 5. TEM images showing the microstructure of near surface region in Cu thin films. (a) 5 mtorr, 500 nm (b) 5 mtorr, 1000
nm (c¢) 50 mtorr, 500 nm (d) 50 mtorr, 1000 nm (e) 100 mtorr, 500 nm (f) 100 mtorr, 1000 nm

Fig. 6. High magnification TEM images showing the microstructure of near surface region in Cu thin films. (a) 5 mtorr, 500
nm (b) 5 mtorr, 1000 nm (¢) 50 mtorr, 500 nm (d) 50 mtorr, 1000 nm (e) 100 mtorr, 500 nm (f) 100 mtorr, 1000 nm
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