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Rapid developing LCVD technology

Wang Qingya, Zhang Yushu

(The Department of Electronics & Engineering of Jilin University. Jilin Univ.

Division of Integrated Photoelectronics Union Lab. )

Abstract: In This paper, the development process and the application of LCVD
technology in growing the metal {ilm, diclectric film and semiconductor film in during
the past ten years are reviewed. With this technology, not only the conventional de-
vices can get the excellent electronic features because of low growth temperature, but
also the new structure materials and new devices can be manufactured for using the
high accurate thickness control. The wide application prospect of LCVD technology is
described here.
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Table 1 Different kind of lasers usually be used in LCVD

laser wavelength (pum) operation model characterization
CO, 10.6 pulse * IR, high power
cw % /several wavelength selections
Nd : YAG 1. 06 pulse * near IR multi-operation-mode with high power
CwW
Q-switch » easily to transfer to multiple-frequency

(short wavelength) operation

ions CwW * wvisible, high power
Kr * may output 5W, UV 0. 337~0. 364 pum all lines
Ar
excimer pulse #* UV high power pulses
XeCl 0. 308 » far UV laser, they are more suitable for chemical
KrF 0. 248 decomposition

ArF 0.193
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Table 2 Vacuum UV laser Table 3 Source materials usvally be used in LCVD
laser wavelength(nm)  excitation group film gas sourses
ArF 193 e-beam semi. N C CH,,C,H.,C.l,
discharge Si  SiH.,Si;Hs,SisH,, SiCl,
Xe . bed
” 17z ebeam Ge  GeH,,Ge(CHy),
Kr, 146 e-beam
Sn SnCl;,Sn(CHj;),
Ar, 83(f)
Nes 500 SiC  SiH,/Si;Hg+C2H;
Fz 157 e—beam -V G:IAS Ga(Cl'I;);+AsH,
discharge GaP  Ga(CHj3)+PI%g
H, 110 discharge InP In(CH3)3+PHy, (CHy )3 InP(CH) 3+ P(CH,),
() ; fluorescence only 1-W ZnSe Zn(CHj3);+Se(C,H:),
Table 4  Absorbing characteristics of ZnO Zn(CHj),+N,0
some reprsenting resources diele. oxide Si0;  SiH,+N0,SiH.+0O:
absorbspotin maximium (nm) AlLO; AIKCH,).+ N0
resource
limit (nm) absorption TiOy,  TiClL+C0,
SiH, 160 120 nitr.  SiN.  SiH.+NI
Si;H, 210

0, 242 PN, PH;+NI{,;

0O, 300 250 carb. TiC TiCl,+CH,,TiCl,+C.H,
O, 228 meal 1 Co  Ca(COOY:,Culhfac),
NO. 398
N0 240 180 Au Au(CHjy)y,MezAuChfac)
NH; 210 190 1 Zn  2Zn{(CHj);

PH,; 220 <200 cd Cd(CH):

P.H, 260 <220

Ball. 200 180 | Al AI(CH;);,MeAlll, TIBa
H.S 270 Ga  Ga(CH;),

HCl 280 N Ti Til

Cl, 100 346

Br, 510 400 Sn Sn(CHy.
CFCls 265 v Cr  Cr(CO)s
CFeCle 240 Mo  Mo(CO
CCl, 235 . W
CH,Br 250 200 W W(CO),WFs+H,
CH,C! 200 <180 | Fe Fe(CO)s
BrCCH 250 210 NI Ni(COY,
Al(CH3), 260 .
W(COY, 300 Pt Pt(hfac),
Mo(CO)s 300 hfac: hexafluoroacetylacetone = CFsCOCIHCOCF;

=.LCVD zI#

LCVD JHHE S5 CVD ZEAFATETFRNES S TR THHES BRE. HE5FK
A =0 It 5 AUHES TR F 040 R RG5O B & TR F e dbsr B R B



164 ® X ik R 1994 £ 6 H

HEUZHME 2. laser-bean
| ]

1. & e A g L8 e || l
AR T EES L2 — . HRKAIHE SR TR o..., oo

A SO HE T B W0 PR B I BOR & LCVD T ee
desorplion

CW 30 28 76 Wb 5 B (R BE S I A 1 00 SR 38 3 sotatris s \
0D, W T AT R R PR T A K RSB T B } %
MR RRE BB ERETAE  shonion) | ot micie

1. i 4 T MR AT A RO F KR £ TR R R
CO,, Ar 8 F, YAG, Cu % 5001 & 2 M40 F 0t

nuclcation

%‘5, {E%‘j‘ﬁﬂﬂmﬁfﬁ LCVD ﬁjﬁ@%tﬂfﬂﬁﬂjm Fig. 2 Schematic illustration on the
PR T AR Y S %ﬁkﬁé[m.zsj , BB Pk i IF TE 88 mechanism of LCVD

ATAIRM AR, B Z B AR TR B 93l 3% B BB KR,

2. A0 &R R AL e

HSHMENBERAFRXREMRTERANEETFTHEAMHNH TR, X6 EHHAR
MEFHNSZEARBBBRHSAES FRECAFEER. IHEASEXTRERENER
KO FSEEEANMERERNRERIBREMR. FANESER— T ETRERS FHE
SE. B—HEREEES FA T —MRARENRAS , XERBES T UFEREAF IR
TR TR . NTTRBEEA K. IMHIEASK S REEEEER, B8 8T K
BHEEEK.

3. B M A TR R a3

EELRE CVD HEE RSB FESHES F—@A LR EWNKEZTIER —ER
ME. BEEXBABSINEX—EoFHTATBEY, XENRK S5 REE. 285 R4
RO EIBRER LCVD ERMBEAKBERNXBEER., TREEELERERNENE. K
EEESZBES TFREUMCAEER, EWRRAEAREREEARKGERE. A, S ARR
B S - TRSCAR 55 BRUL T R RE A SR PR SCAY B 4K B SR IR P FE MG A% 00 T Wl 3P R TR, SRR R
BOCRARER T AR RER —B5 T HIRAREELRN BRESRUESSELSF
. N. Putz 2 AP K H RS K4S T80 R RS 3 IR & R £ R84 F
RENEH & TR TRYOEIE IR & E T B35 R R ; Yoshinobu 285 Wi\ A & b F 4 I R K
Mo TR EAE AR E BB, EERM S PO E TS, MESHERKT S
~6eV I RREXREA TR ARERSR. XERERKE S THHCIERFER{UES
MEAKMEEWLBUER, MAMEIHR—EENERFRANZRTRFEEKAE
SEEEALE) P XA EE & EMEE R RE.

I9.LCVD $ AR A sE

PR LCVD IR R AU ¥ R T2 2, (HEEWEZ 8 0B IEES A 1R E R H
fepsE . HAT, EE BB BN BURN 3SR BEHERS, LCVD BOLEARBELIRE TiF
LA EHHR.

1. & BB AK



E18E P3W FRE REEEHLCVD HEAR 165

HF LCVD %4 K & & B4 i 8 B 4K 5
LA AR R AR LU R EEE £
K. HEEXMERERMEENEENREEE
PR ([ 35, 4 5 ES ([
UL K4 T MOSFET ) g b L L efr 20
WEBATI ZHAE. LCVD HAREH &R
FERAL L B A R4 w7 ELA i il b s i e ER
Fig. 3 Wire line’s laser direct-writing (Finished with —\j- , ;mﬂﬁ*%g&m ﬁgﬁ]ﬂul .

e E oo spperasus: whieh R $E R B T B TSR B )

Pulse Nd t YAG laser may be used to born 78 FLIR B LN IC BE 44 4. 80 F AWM, AN1T—

contact hole HRARRA=ZFRETMANEMH LCVD # A

Power: about 1u]/pulse He R R (B R B IR TR Y I R B R
s B, A i1 TIBARS #1 DMAHY® M LA R EH F H 200~ 320nm fZ 85 6800 8 &
TMARFLZHEBTHESEENERE
B,

B, MBEEEFEH 257nm, KrF 248nm
BRMEEIF. CHRBHEEES X 3.6,
7.9uQ #5 & &R 4 U & IEY; [§] B, Zn, Cd,
Cr,Mo, W % & R # U £E IR BE R F 4 M
FTEAEATHRS . EHIR. EXATELESH
[al BN S FF R Y.

2R R AR AK

BAREEaEELY . Bk %

Fig. 4 The repairation of photo-mask using
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Sum frequency effect of tunable Ti : Al,O; double-wavelength
laser radiation in B-BaB,O, crystal

Zhou Weidong s, Wu Chengjiu, Wei Li
Wu Lusheng, Zhao Mewrong, Zhu Weidong

(Anhui Institute of Optics and Fine Mechanics, Academia Sinica)

Abstract: According to Sellmeier’s equations for BBO crystal, the relationship of
phase matching angle of generating the sum frequency effect to wavelength is theoreti-
cally calculated. A tunable Ti : Al,O; double-wavelength laser is used as the laser
source and the violet-UV pulse sum {requency Jaser radiation is established. The experi-
ments show the excellent agreement with theoréfital calculation.

Key words: BBO sum frequency tunable Ti: Al,O; two wavelength laser
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