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Preventing a Gate Oxide Thinning in C-MOS process Using a Dual Gate Oxide

Sunghoan Kim"™”, Jaewook Kim”, Man Young Sung”
SEC, Korea Univ.

Abstract

We propose an improvement method for a Gate OXide(GOX) thinning at the edge of Shallow Trench
Isolation(STI), when STI is adopted to Dual Gate OXide(DGOX) process. In the case of SOC(System
On-a-Chip), the DGOX process is usually used for realizing both a low and a high voltage parts in
one chip. However, it is found that the severe GOX thinning occurs from at STI top edge region and

a dent profile exists at the top edge of STI, when conventional DGOX and STI process carried out in

high density device chip. In order to overcome this problem, a new DGOX process is tried in this
study. And we are able to prevent the GOX thinning by H2 anneal, partially SiN liner skip, and a
method which is merged a thick sidewall oxide(S/0O) with a SiN pull-back process. Therefore, a good
subthreshold characteristics without a double hump is obtained by the prevention of a GOX thinning

and a deep dent profile.
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2.1 High Voltage € GOX process

2.1.1 conventional process
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Fig. 1. Cross sectional TEM micrograph
of final STI profile with convetional
method: (a) LV and (b) HV part.
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13 2. HV NMOS Tr.9] subthreshold &4
Fig. 2. The subthreshold characteristics of HV
NMOS Transistor.

2.1.2 HV GOX process

Fig. 3 & conventional DGOX &#e] A&
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a3 3. Y 2& DGOX scheme
Fig. 3 Schemetic diagram of a new DGOX
process in this study.

2.2 STI Process

2.2.1 Effect of stress on GOX thinning
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Fig. 4 TEM micrograph of STI edge profile in
LV part using new scheme.
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Y 5. A2 schemeodl4 LV DGOX
subthreshold &43.

Fig. 5 Subthreshold characteristics of LV
NMOS part using a new DGOX
(HVGOX) process.

Divtonce imicrons!

re——

—— A TN
8.90 @.59 1.p0@
Distaonce imicranst

713 6 STI comer edge Stress simulation 2 3.

Fig. 6 The simulation result of stress
distribution in STI corner edge.

222 SN Pull back and Buffer oxide process
Fig. 72 GOX thinning & W A7 #3% STI
74 scheme® ZFEFE}A A Aot
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23 7. Modified STI process A48 FAZEE,
Fig. 7 Schematic diagram of a modified STI process.
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Pull back process

Fig. 8 Cross sectional TEM micrograph of
STI comer edge profile with SiN pull-back.
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33 9 HV NMOS¥9 Subthreshold characteristics

Fig. 9. Subthreshold characteristics of HV
NMOS with 300A S/O thickness.
(W/L = 25/1.2m)
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