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ABSTRACT

(100) Si was oxidized in NyO ambient, and the film properties of oxynitride dielectrics were compared with
pure 5i0s. The growth rate, after pre-oxidation in Q./N; ambient with raising temperature, is faster than that
of 0s/N;0 treatment during the same condition. Nitrogen piles up at the interface of Si0, and Si substrate
and the content is ahout 2 atom%. Comparing with pure 8i0,, oxynitride dielectrics shows less dielectric break-
down failures and flat-band voliage shift, and good diffusion barrier property to dopant(BF;) is also observed.
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Oxide thickness as a function of oxidation time
and temperature.
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Table 1. Preparation Sequences with Temperature
and Mixed Gases
lrecipe\temp. Stand by Raising Growth
QON/N2 N 0, & N N:O
ON2/N2 N, 0, & N;O N:O
ONZ2/0ON2 N. 0 & O O & NO
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Fig. 2. Oxide thickness as a function of oxidation time
and processing recipes.
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Fig. 3. SIMS depth profile of nilrogen for silicon dio-
xide and oxynitride.
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Table 2. Oxide Thickness Uniformity with Preparation Condition

TOP CENTER  BOTTOM LEFT RIGHT AVG, Unifor.(%)
Si0, 8.70 8.73 8.62 8.68 8.92 8.73 1.71
QON/N2 8.67 8.62 8.67 8.64 8.66 8.65 0.28
ON2/N2 813 8.14 #.12 8.20 8.16 8.15 049
ONZ2/0N2 811 B.20 820 8.24 8.18 819 079
A 82 3 A 15(1995) — 33—
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Fig. 4. AES depth profile of nitrogen and oxygen for
silicon dioxide and oxymitride.
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Fig. 5. SIMS depth profile of haron for poly-5i/SiO«(or
oxynitride}/Si siructure.
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Fig. 6. Distribution of dielectric breakdown with electric field.
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Table 3. Dielectric Constant with Oxidation Ambient

Toxeq. by C-V Tox by TEM DIELECTRIC CONSTANT
(nm) (nm) (&)
Silicon Oxide 8 a1 38
Oxynitride 838 9.55 4.2
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Fig. 7. Flat-band voltage shift with injected charge.
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