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(Study on the Material and Electrical Characteristics of the New Semi-Recessed
LOCOS by Room Temperature Plasma Nitridation)
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(Byung Il Lee and Seung Ki Joo)
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Abstract

Room Temperature Plasma Nitridation of silicon was investigated as a new LOCOS (local
oxidation of silicon) process in order to reduce the bird’s beak length. In N, plasma formed by
100kHz, 400W AC power, a thin silicon nitride film (< 100 A) was uniformly grown on a silicon
substrate. SEM studies showed that the nitride layer formed by this method can effectively protect
the silicon from oxidation and reduce the bird’s beak length to 0.2 um when 4000 A field oxide is
grown. This is a considerable improvement comparing with 0.7 um, the bird’s beak, for the con-
ventional LOCOS process using a thick LPCVD nitride. No appreciable crystalline defect could be
found around the bxrd s beak with SEM cross-section after Secco etch. Leakage current tests were
carried out on the NT /P~ well and P /N well diodes formed by this new LOCOS process, The
electrical tests indicate that this new process has electrical properties similar or superior to those of
the conventional LOCOS process,

A
*E@R, A3 8k &RTEH I. M 2
(Dept. of Metallurgical Eng., Seoul Nat’l Univ. ) ool iuke] A A 3 2ol4] AERLS o] & 3}ed 7
BESTHT 1988 1A 22° 422708 A7|A 1YL o2& wwE shat da

(540)



68 19894 48 BYIBARGE ¥ 26% H 480

o‘-‘;: 7%_0‘ Zli}_tﬂ-.ﬁ. o]%'s‘l» H%A §j}.—1—2'? (LOCOS
local oxidation of silicon) 2. 2.4 13l 1A} kol
e wiojs ZapolE (~ 300A) Aol AghF71F 2
(LPCVD) & ol43tod 1400A A5} Asiube g4
? *P‘ "—]7—1‘% 01-&0}"4 —?—%X’ﬁi A st g 1‘171

Badog Ao f‘,_li}“ﬂ"(held oxide) % A3} by
olch, of el Satnl Mol SAolEE Baf 4
274 Agul 9B o g shabse] Aol AR @
4393 o (active area) o] 3AIEEoll 9 ¥ (bird’s
beak) & HAshoul of MFEel o3 dad 43
sol shubgh AAHE oA Hlol A% BAol ofF
Bl FAE o @) ajFel ¥ 2odsie} o)
Aol geol aspere Aol Algetozy W
Soloh 543 A Astezt A} U ke
oz A £8¢+v "] o] Axelef Aojrtof

ol 9] Zo|7} 2um o|etE &
o] & k9] ikl AA(VLSDolM e 2 4vA
o) Alztgl F-Az BAEA ek whebr] Lol
e APt o Apelel dolg Foluwl BF o)

st AR de] oA Y eze SWAMIY,

Framed Recessed Oxide Isolation®, SILO®, Poly

Planar Process*!, Repeated Oxidation and Etching*}

Trench® 5o glov} o]E ulylE 2 FAo) - B

_SisN,
L {
N~ sio,
Si
(a)
[~ e\
bird’s beak
(b}

(a) 23h34 A
(b) A3 A 39 "H-‘?ﬂ’/l Aol zAlA
e

Fig. 1. Conventional LOCOS process.
(a) cross-section of patterned substrate
before oxidation process.
(b) schematic diagram of cross-section

after oxidation process showing the
bird’s beak.
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Fig. 3. Room temperature plasma generating
system.
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