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v 500C T NA EEAFENE o] FUch Egeila] el Al VE F43 A3 231 Alg
=7 ARl whe} 140~160 Aol T el HAE AIN 298] Srl= A2 ECR Zefzvle] 128
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AF2o wEshe Aoz Re AINZS Ale] 3wd §Fa3d Aar) Aldog #ikste] o]Fojxl
Ao A3t

Abstract—Al film deposited by thermal evaporation on a Si substrate is exposed to a nitrogen
ECR plasma. We use the nitogen ECR plasma which has electron temperatures and electron densi-
ties of 10~20 eV and 0.9~1.2X10"/cm?, respectively. When exposed to the nitrogen plasma, the
sample temperature rises rapidly and reaches saturation value of about 500C after 5~6 min. of
exposure time. Spectroscopic Ellisometry (SE) reveals AIN film formation. The analysis of the
SE constants A and ¥ shows that the thickness of the deposited Al film varies between 140~ 160 A
AIN thickness increases when exposed longer to the nitrogen ECR plasma at fixed sample position
or when positioned closer to the cyclotron resonance region at fixed exposure time. AIN thickness
increase is linear to the square root of the exposure time, which suggests that the AIN formation
is due to the diffusion of adsorbed nitrogen into the deposited Al film.
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%] 1. Schematics of the sample preparation set-up.
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33 2. Characteristics of the plasma.
(a) electron density
(b) electron temperature
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38| 4. Simulated spectra of A and ¥ for different
Al thicknesses.
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2@l 5. Simulated spectra of A and ¥ for different
AIN thicknesses.
(@) AIN(100 R)/Si0,(10 A)/c-Si
() AIN(150 £)/Si0x(10 A)/c-Si
(© AIN@200 2)/Si0,(10 A)/c-Si
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%] 6. Simulated spectra of A and ¥ for different
thickness combinations of Al and AIN.
(a) Al(150 A)/Si0,(10 &)/c-Si
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(d) AIN@150 A)/Si0,(10 R)/c-Si
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#2 ECR - 3cm 1474 67 & 80 & 12144 0.0459
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time : 15 min. (AIN : 60%)

#4 ECR - 3cm 1548 108 8 46 4 13244 0.0477
time . 20 min. (AIN : 53%)

#5 ECR - 5cm 150 & 814 69 & 11554 0.0513
time : 20 min. (AIN : 50%)

#6 ECR - 7cm 138 & 56 & 824 109.3 & 0.0425
time : 20 min. (AIN : 65%)
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3%l 8. Measured spectra of A and ¥ for the samples
#1, #2, #3.

(variations in exposure time at fixed position)
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3 9. Measured spectra of A and ¥ for the samples
#4, #5, #6.

(variations in position for fixed exposure time)
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