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Chemical Structure Analysis on the ONO Superthin Film
by Second Derivative AES Spectra
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Abstract

Film characteristics of thin ONO dielectric lavers for MONOS(metal-oxide—nitride-oxide~semiconductor)
EEPROM was investigated by AES and AFM. Second derivative spectra of AES Si LVV  overlapping
peak provided usetul information for chemical state analysis of superthin film, The ONO films with
dimension of tunneling oxide 24A, nitride 33A, and blocking oxide 40A were fabricated. During

deposition of the LPCVD nitride fllm:, on tunnehng oxide, this thin oxide
blocking oxide were deposited on the nitride film, the oxygen not only

was nitrized. When the
oxidized the nitride surface.

but diffused through the nitride. The results of ONO film analysis exhibits that it is made up of

Si0Z(blocking oxide)/O-rich SiON(interface)/N-rich SiON(nitride)
chemical structure analysis(8}8h+% £4), ONO superthin film(ONO Z®Hh, MONOS

Key Words{(Z2 80f) :

/O-rich SiON(tunneling oxide).

EEPROM, AES, AFM, second derivative spectra(3b ml# A®E#) Si LVV peak
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. SiLVVPEAK in NITRIDE FILM

“(a) RAW DATA (intensity)

i (b) 1st Derivative

Arbitrary Unit

i {c) 2nd Derivative
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Fig. 1. Derivative spectra and original spectrum
consisting of two overlapping peak.
(a) Original spectrum, (b) First derivative
spectrum (c) Second derivative spectrum
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Fig. 2. Si LVV AES spectra of bottom oxide by
nitride deposition
(a) Thermally grown SiO2 23A (b) After
deposition of nitride 57A (c) After depositi
on of nitride 130A
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Fig. 3. AES Depth Profile of ONQO Dielectric
with Xos=40A, Xn=33A, and Xor=23A
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(c ) SiN Wet Oxidation 80min
TOP-0X 51A i

(b) SiN Wet Oxidation 67min’ 1
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Fig. 4. Si LVV AES spectra of nitride by wet
oxidation. (a) Nitride 57A (b) After wet
oxidation 67min(Xop=40A) (c) After wet
oxidation 80min(Xos=51A)
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Fig. 5. Chemical Structure Analysis of ONO
Dielectric Film by Linear Least Squares
Fit using AES Si LVV 2nd Derivative
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Fig. 6. AFM Surface Roughness 3-Dimension
image of Scaled ONO Dielectric Film for 1
X 1um Area Scan. (a) Surface of ONQO
Dielectric film with Xos=40A, Xx=33A,
and  Xor=23A (b) Sputtering Damage
analysis after AES Depth profile of ONO
Dielectric film

Table 1. AFM Surface Roughness of Scaled
ONO Dielectric Film

Roughness | Roughness | Roughness
Samples tmage. image. image.
Rms (Rq) Ra Rmax
Surface of .
ONO film 224 1.84A 20.3A
After
AES Depth 1.5A 1.24A 22A
| Profile
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