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Ion-assisted deposition using a new plasma source

Fan Weixin, Hao Yao, Lu Yucun, Chen Jiwanguo

(Department of optoelectronics Science and Technology. Sichuan University)

Abstract; The principles of plasma ion-assisted deposition (IAD) and a new high
vacuum plasma source are introduced. With a hollow cold cathode discharge. the plas-
ma source can be operated in ambient pressure from 1 X 10 *Pato 1X10 'Pa, the reac-
tive gas and the nonreactive gas can be used as working gas. The energy of Ar™ in ar-
gon plasma. measured with a Longmuir probéf 13 50~ 80eV, depending on pressure
and discharge current density. It has been experimentally confirmed that both the opti-
cal properties and mechanical properties of single-layer films of ZnS and SiO, prepared
in argon plasma and oxygen plasma have been improved considerably as compared to
those films obtained with traditional vapor deposition.
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Fig. 2 Plots of substrate bias as a function of ope- Fig. 3 Plots of substrate bias as a function of dis-
rating pressure charge current density
a — discharge current 130mA b — dis- a— Ar partial pressure 4 X10 Pa  b—Ar
charge current 170mA partial pressure 5. 3X 10 ?Pa
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Table 1 Deposition condition comparison of Zn$ film

Ar substrate deposition ion optical ramda
pressure [empera[ure Tare energy rhll'kneﬁs
(Pa) M (A7 (eV) (nd) [P
vacuum viapor deposition 11002 20 10 / 6% X574 4750
plasma-1AD 4x10 2 20 10 67 6% Ag/4 4750
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Fig. 4 Spectral transmittance of K9 glass and ZnS film when
different methods used
a— K9 glass(— » —) b—plasma-IAD(—) ¢ — vacuum vapor
deposition before exposure to humid air ( - ) d— vacuum

vapor deposition after 48 hours of exposure to humid air
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Table 2 Deposition conditions of preparing SiQO; film

substrate

oxygen deposition ion optical ramda
pressure temperature rate energy thickness
(Pa) ) (A /%) (eV) (nd) ()
reactive evaporation 3.4%X10 ? 20 12 / 3X A4 5300
plasma-1IAD 3.4x10 ? 20 12 70 3 <X ’4 5300
HIK L. & SO 74 f AL &£ B Si0,, SiO, 100 —
MBS H R A E AT SO i < =,
KONT 0. 35um B9 SM AR Bk T (§ K
HEREH &M EEEG SR O RERE 2 80 e
2 UM X B 6 38 1 S o K A 038 L RE e L g X
FRCH ARG AN . = .
(5 BN B GO ESYS 0T 03 04 05 o5 07 .n

plasma-TAD +¢ K il & (7 £ 5 696 1% o8 94 -2
Ho# . AE AT LLE i . plasma-TAD $R
BH PR IR b (LIS Sh XA IR B AT e B
NEHEERAMAEa HTFS MR
MR (E fkE AL H AR R ST SO, T R

wavelength

Fig. & Spectra transmissions curves of siheon oxide ana
fused silica

a— fused sthea b —Si0): hilm deposited with plasma-TIAD

¢ ¢ —Si0); film deposited in neutral oxygen( )
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