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Abstract

This project will study the improvement
of polyoxide characteristics by using CMP
process, grown thin polyoxides based on P-
implanted disilane polysilicon films, the
time-dependent dielectric breakdown (TDDB)
of ONO interpoly-Si dielectric, and the
behavior of electron and hole trap behavior in
thin gate oxide. It's divided into four parts
and described as follow:

(1) To improve the roughness and electrical
characteristics of polyoxides, we will use the
CMP process and will grow different
thickness polyoxidesin dilute O, (N2:0,=7:1)



and N,O. The electrical characteristics of the
polyoxide films will be studied. The
roughness, impurities distribution and
microstructure of post-CMP polysilicon films
will be studied.

(2) To improve the characteristics of thin
polyoxides, we will grow thin polyoxides by
02 (N2:0,=5:1) in diluted based on P-
implanted disilane polysilicon films and will
grow thin polyoxides in N,O based on P-
implanted disilane polysilicon films. The
electrical characteristics of the polyoxide
filmswill be investigated.

(3) The effect of bottom in-situ dope
polysilicons on the time-dependent dielectric
breakdown (TDDB) of ONO interpoly-Si
dielectric will be studied. We will growth
ONO interpoly-Si dielectric on POCL 3 doped
or on in-situ doped polysilicon. The SILC
characteristics and roughness will be
investigated. A physics mode will be
presented for this study.

(4) The electron and hole trap behavior in
thin gate oxide and it's temperature effect
will be investigated. A MOS capacitor will
be stressed and calculated the electron and
hole trap distribution by CV and IV curve.
The temperature will be changed and the
effect will be investigated to ensure the
problem of the oxide reliability.

Keywords. CMP, polyoxide, thin gate oxide,
ONO.

CMP
[1-3]
Disilane
TFTs AFM
silane
( poly- oxides )
[4-6],
Disilane
ONO
[7-9]
POCL3
(SILC)
ONO
ONO
[10-

11]



N-0

N.0
J-E
N.O 850
/ /
ONO
ONO
/
P-type
107 291A LPCVD
POCL3 dope
HP4156 HP41501A Pulse
Generator
HP4156 HP4284 v CV
IV CV
AC TDDB
TDDB

[1] "Enhancement of Integrity of Polysilicon
Oxide by Using a Combination of N,O
Nitridation and CMP Process', |IEEE
Electron Device Letters, Vol. 20, No.5,
1999.

[2] "Trapping Variation During Dynamic
Electric Stress, " 1998 IEDMS.

[3] "The Characteristics of Thin Polyoxides
Grown on P-implanted Disilane
Polyasilicon Films, ” 1998 IEDMS.

[1] C.Cobianu, et a, IEEE Electron
Devices Lett., vol.14,p213,1993.

[2] C.S.lLaietd, IEEE Trans. on Electron
Devices, vol.43, No.2, p1-6,1996.

[3] C.Y.Chang, et a, IEEE Electron
Devices Lett., vol.17, p100, 1996.

[4] E. Scheid, et. a ,J. Appl. Phys. Vol
75 ,No 7,1 april 1994.

[5] J. Ahn, W. Ting, et. d , IEEE Electron
Device Lett., vol. 13,p.577, 1985.

[6] H.Hwng, et. d , in IEDM Tech. Dig.,
p. 421, 1990.

[7] H.Tanaka, et.al, IEEE Transations on
Electron Devices, Vol. 40, p.2231,
1993.

[8] H.C.Chen, et.d, EDMS,1997.

[9] P.Olive, et.a, IEEE Transations on
Electron Devices., Vol.35, p.2259,
1988.

Y. Nissan-Cohen,J. Shappir, et. 4,
Appl. Phys. Lett., vol.44, p.417, 1984.

D. J. Dumin, Senior Member, et. d ,
|IEEE trans. On €lectron devices, vol.
41, no. 6, june 1994,

[10]

[11]



Fig.2 (@) Breakdown field and, (b) Charge-
to-breakdown of disaline polysilicon oxide.
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) ) Fig.3 The excess low-field current increases
Fig.1 Surface images measured by AFM for  \\ith increas ng the stress field.
(@ Non- CMP- Oy, (b) CMP- 02, (c) Non-
CMP- N2O, (d) CMP-N.0.
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Table 1 List of trap and defect density under
stressin different gate oxide.
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