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Abstract The effect of thermal treatments on the adhesion behavior of Pt/Ti thin film for a bottom
electrode of ferroelectric materials were investigated. Adhesion was measured quantitatively using 90°

peel test. Annealing treatment decreased the adhesion strength regardless of thermal ambients during
annealing. Especially, the adhesion strength of Pt/T1 thin film annealed in oxygen ambient dropped to
zero, which means annealing in oxygen results in almost complete loss of adhesion. The AES depth pro-

file and cross—sectional TEM showed that Ti layer had been consumed in the reaction to form rutile TiO.

phase. The very weak adhesion after annealing in oxygen resulted from the formaton of brittle TiO.

phase and depletion of T1 adhesion layer.
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Fig. 1. Schematic diagram of 90° peel test system.
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Table 1. Peel adhesion strength of Pt(200nm)/
Ti(100nm)/SiN/Si samples with different
thermal treatment ambients

Specimen Peel strength (g/mm)
I - \- - -
as—deposited 105
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vacuum annealeed

T 0
——

rapid thermal annealed ( 55

oxygen annealed after
PZT deposition |
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Table 2. Failure locus measured by surface
profiler
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Fig. 2. SEM images of the interface of metal strips
after peel test. (a) as—deposited (b) after oxygen an-
nealing.
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Fig. 3. (a) Auger spectra and (b) AES depth profile
obtained from peeled metal strip before thermal treat-
ment.
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Fig. 4. {(a) Auger spectra and (b) AES depth profile
obtained {rom peeled metal strip after thermal treat-
ment in oxygen ambient.
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Fig. 5. Cross—sectional TEM images of Pt(200nm)/Ti
(100nm)/SIN/Si sample (a) as—deposited (b) after
thermal treatment in oxygen ambient at 600°C for
30min. (¢) after thermal treatment in vacuum ambient
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