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(A Study on the Reduction of Bird’s Beak
in the LOCOS Process)
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Abstract

We study the process for the reduction of bird’s beak at LOCOS processing with changing the
representative coefficients, oxide thickness, silicon nitride thickness, oxidetion temperature and
field oxide thickness that induced the condition of bird’ beak. In order to eliminate the gate oxide
defects induced by selective oxidation, we used additional sacrific oxidation. Finally we obtained
the length of bird’s beak to be 5000 A by SEM.
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Table 1. The thickness of the each wafer.
Si0, ¥4 | SiN. §7 | Zes FA
wafer 1 - 3| 250A 700 A 5500 A
wafer 4~ 7! 300A 800 A 6500 A
wafer 8 —10| 350A 700 A 8000 A
2. e Asag Az #HE A4
Avs} aby
Table 2. Dry oxidation process for buffer
oxide growth.
Recipe contents
Step stanby { push | ramp up | preheat ox | TCA ox | ramp down | pull
T{C) 900 | 900 | 1000 1000 1000 900 900
Time {min) 10 10 3 20 20 10
Ny {5000 5000 5000 5000 5000
Gas |0y 200 | 200 200 4500 4500 200 200
{cc/m) | TCA 250

LPCVD#A & A& skl As}atg
wel 2Ae e ek
Temp . 760C /7827C /795C (Front/Center/Rear)

Pressure . 360mTorr

Zapsiglor] of

Gas Flow Rate: SiH,Cl, 30 SCCM
NH, 100 SCCM
Deposition Rate : 25 A /Min

Active masking2 HMDS (Hexamethldisilane) 100C,
1027 A2 skl o

PR coating& # 4 250rpm, 1% 4900rpm, 353

Softing baking& 100C, 30%

Exposure® 7. 5%

Develope2 6 : 1 develope, 702

Hard Baking& 120C, 30%
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Table 3. Wet oxidation process for field
oxide growth.

Recipe. contents
Step stanby | push | ramp up | oxidation | ramp down | pull
T(C) 900 | 90| 1000 | 1000 900 900
Time (min) 10 10 110 20 10
Gas N, | 5000 5000 5000
{cc/m) [ 04 5000| 5000 | 4500
H, 6750
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Fig. 4. The SEM photo for the thickness of
buffer oxide 350A , the thickness of
silicon nitride 700/n\,the thickness of
field 8000A .
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Fig. 2. When the oxide thickness is fixed the 250A,
the bulk of bird’s beak is appeared along
the variation of nitride thickness.
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Fig. 3. When the nitride thickness is fixed the
700A , the bulk of bird’ s beak is appeared
along the variation of oxide thickness.
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