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Abstract:

The SizNy4 is a kind of excellent ceramic material.

It is used in many areas. In

this article, the general principles of LICVD (Laser Induced Chemical Vapour Deposition) are
investigated and measures to reduce dissociated Si are put forward. By applying double beam
optical stimulation, we can obtain ultrafine and amorphous Si3N, nano-powder.

Key words:

1 351 =

RALEE (SisNy) AR B P “2RBE” Z
W, ERRRRYERAHESE, XEFHHIHE
B, ERELDV. HETFF. ZEBFEMED
NWIBSFTRRAT WO NAMR. SN, —HR
NEANIERXE, EFLFRARESTZAT
AR SisNg . LEIMA. REPFSHRNE $8T
REMEER R A LS 12 | BER L — MR & 7E SiaNy
BoR P TR, WHAZLBEERSTHTH,
TEFEANSE, XHERA TR LR S
THRAHEB K. [EPSHREERXSEFFERE

W . 2003-01-20
2% B %: 2003-03-17

LICVD; nano-Si3Ny; double beam optical stimulation

BAHBEE RO AN K RER . EKNE
BWMERN, #EREBEIEDTHE.
BEERBEHEEBRARNWMEEME, XBREFE
BHH REELSFER, MEEMH RN YREETH
FHE: (1) /DRBRRTS (2) BURRITERE; (3) A
BOMAE (LB SR AEK);(4) BORIES TS5, &
FERE: (5) IEEFIMAE, KEWERHEHRE
MM RAREXEIFE, MEHMHEML, £
XHpE RSP, TZSRTHREHE, FrLUEEH
ZHBEEMRER. AXEFERRTHAERLESR
HPLF (Laser Induced Chemical Vapour Deposition)



http://www.cqvip.com

pooo http://www.cqvip.cok

26 ¥ B8 7 ¥ AR 5 f B Optoelectronic Technology & Information 2003 Jun; 16(3)

Wl R P SisN, AR THERE, ERER L, &£
BT R 6 H B LU IREFH Si MFFTE.

2 SisNy ke FEE
2.1 %

JOETE A ESMIUR (LICVD) B E B R K
HMEHRAE, H2, BEHRFIHRRENRIER
EILEXERN. LICVD EAFRFRK/ITHERE
. THE NESAHSSHA, BRESFHEIL
AREILTHKRBERSRI SN, HEBEME
1R, BERH Ar SBENRPSEK B, B ILR
WA E&TE, SREEAER.

Bk

:'-::&::::::[:;\:::;_/‘é:::: -
cc{wc;ﬁ H -,
|

Ar

A1 LICVD :fi&gikintikErxEdE

Fig.1 Schematic irradiation cell for preparation of

nanosize powder by LICVD

2.2 ERREE

BT F AT (LICVD) B:#l &4k
SigNg $HAR B A AR f A SiHy 2 F 3 CO, ¥
NI R BCR RL, FIESE CO, MR ER 3
BB S KBStk (SiH, +NH3), F$ SiH, 5 NH; 4+
FREJOCHBRE SRR US| # 800~1000 TH
20.27 x 91.19 kPa WEA B TRELE K, FEHEA.
BESTHS, TRRAREIERS SisNy #kH
. RERNHTERAN

3SiH, + 4NH3 2% Si;N, + 12H,

LRRAFAREEMIREXRHFTR, CO;
WA BN 10.6 um , B KTIER 150 W, o
N 105~8 T /s, INPET R LYK 1074 s, K EE RN
10° C /s , MEER 10" fem® | HFHEEBHE:
RESEEHABNRZA, |5 SiHy E MR, ™

HSiMNTE, MZRIEXE S N FEEEAMK
XBWBXE NH; KN, TN Si RE5HHH kK.
A, SNy WAEKSBEFERN FELIRBXHY
BHETER, MRMEBARNBEEERH SigN, BEAKE
PeE. Bk, #OotnhsE 38 B R SRR F 06 IR B
RN FRARTHXEEAXR. dULIEH, SizN,
BEKRBES S, NERERFHBERTGEXERHFE
BRE RNV M#HITH, BRERBRE —EEKRA
BSi. NRFZE, k&g e,

2.3 MWHEWMHE (double beam optical stimula-
tion)

SiH4 4> F 3t CO; MMM BRI (43 cm™?) W
NH3 4+ F# (0.78 cm™!) 8L, CO, MHAHHER
FEBEBLRHY SH, FFELHBL NH; 57, K
FELBKEN

SiH, 2% SiH;

SiH} + SiH — SiH}* + SiH,
SiH}* + SiH; — Si + 2H, + SiH4
SiH;* + NH; — SiH, + NH;
NH3* + NH; — N + 3H + NH;3

i F SiH, ZEREABE T (~300 T) B A%,
HEEXFE R R (~1000 C) BT, RV #&
FHEANFRTFZERREN S RFIMO#EA,
SEAREYPEEREHHEE S, ERH KL
EMERTR, MRX—AEHBETFNITES
BHAHEERE, FENES:

(1) RERE SR E: NH;/SiH, >8;

(2) RN WO R B T > 6000W/cm?;

(3) AN R M % .

Hphk ()M Q) BF—E )RR, KEE
F: RESEORHEATERR, XBT2REER
RS AT R By, ERMIBERE BE
R, EEMHIBERYAEEYHEEH#T, @
HOa iR f ARE. MAhETERRR
LEERZGMREREWMRZAMH. HHZT,
Ik (3) HETE, ERAMNERERDHMM—K
5 CO, YR IEAT A % S 6 R E W Bh NH; 4--F,
f# NH; 4 Frer B (~300 K) LM, T

ONH, 23 oN + 3H,
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Table 1 Comparison of powder composition synthesized by LICVD with and without UV beam

UV beam Sample No. Si &% (wt%) N && (wt%h) O &% (wt%) N/Si

1 57.44 37.44 . 173 1.304
2 57.59 36.93 1.78 1.283
% 3 58.48 37.73 1.49 1.290
4 57.84 36.54 1.47 1.263
5 59.74 39.53 0.71 1.323
#H 6 59.85 39.47 0.67 1.319
7 59.82 39.48 0.69 1.320
2.4 BEHHK%E BETERSHIGK SisNy Bk, BERFMTH

BB B AK SisNy BOR B SLAMHHAM & WK, BEAEITE. BN HBRAHE, H
HEMEE. BTHKMEERERL, RERE  ABREEWE. KRIEX, MESILREHBR
M. RERME, ERTFAT, MUNEATEN RN REFREENAAR. B, TRFE
Wf (4 1%~3%) , BHENBAMREEENES  REDK SisN, BRAH BB ERRR, XK
IR RS, MM ETERAT G123K) BRNIFT-—SHANETEHHMEL.

i HF 2 Hp 4bEE.
2.5 WA £% 30k
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Table 2 Some characteristics of the powder
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