$25% a4 w5 B O Vol. 25.No. 4
2010 4E 8 J Chinese Journal of Liquid Crystals and Displays Aug. ,2010

XEHS:1007-2780(2010)04-0515-04
3 3 i v 7 A T R R i AL B T LA P i
AR ELE LK A0 AEHLEAL B HE

(1. BRETI R EAEMESEMUFRE T, BIgVL B/RE 150080, E-mail : huchaoquan0119 @ yahoo. com. cn;
2. HMRRE MREES TR, S K& 130012;
3. P EEEGE KENCFREIMS IR RGeS ARE A=, HHh KEF 130033)

OB FITIREEE IS A R AL B8 (Gey— CO W RGEHAT T T A KO (T ) X BT 47 58 1 2 S A fE ) 2
Wi TEMZ M NTERFR . BERERITA Ge -, C, WA M AR ML BEE T, A 60 CH izl
500 °C o [ Hh R A SR AT A 5 e A X AR I T S 23 ) SO T I v A AR B S 3 B 2 T S B0
BEAT ST AN 2.3 BEANE] 4. 3, X Fh AT 5 A R BLE 22 nT I B HRE T+ 0 AR T Ger . C ZJZ L0 E R 17 1)
BT FF . WAL R BEE T, BN, Ge,— . C, i Ge—H FIl C—H # 7% #iisi /b . 3 B & 3 80/
THEBEAE~5. 3 pm Al ~3. 4 pm AR AR M T EL S AR e TR A B X SRR ] R A KIR R
P Ger—. C, W BN BB HOB 22 M1 £ VL RE YA BUE 12 .

X 8 W ERIEE LR

HESES: 0484.5 MERARIRED: A

Performance Improvement of Germanium Carbide

Films by Increasing Growth Temperature

HU Chao-quan'*, WANG Xiao-yi*, CHEN Hong’,
ZHU Jia-qi', HAN Jic-cai'» ZHENG Wei-tao®"
(1. Center for Composite Materials . Harbin Institute of Technology .
Harbin 150080, China,FE-mail ;:huchaoquan0119 @yahoo. com. cn;
2. School of Material Science and Engineering , Jilin University , Changchun 130012, China;
3. Key Laboratory of Optical System Advanced Manu facturing Technology ,
Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract; Germanium carbide (Ge,—,C,) films have numerous attractive properties, which
make them promising candidates for applications in the field of multilayer antireflection and
protection coating of IR window. Although many investigations on the Ge,_,C, films pre-
pared by different deposition techniques have been performed, it is still difficult to summarize
from the literature and thus to understand the relationships between the growth process and
the film properties. Effects of experimental parameters such as growth temperature on the
composition and properties of Ge,—,C, films deposited by reactive magnetron sputtering are
not well explored.

In this work, the effects of growth temperature (T,) on the composition, optical and
mechanical properties for Ge,_, C, films, prepared via reactive magnetron sputtering, have

been investigated. It is found that T, remarkably influences the film composition, which
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results in a pronounced change in the refractive index, optical gap and hardness of the film.

As T, increases from 60 C to 500 C, the content of carbon and hydrogen in the {ilm decrea-

ses, which leads to a significant increase in the refractive index from 2. 3 to 4. 3 and an

accompanying decrease in the optical gap from 1.4 eV to 1.0 eV. Furthermore, with increa-

sing T, the {raction of C—H and Ge—H bonds in Ge,_,C, film decreases. which significantly

decreases optical absorption at ~5.3 pum and ~3.4 pm, and at the same time enhances the

hardness of the film. These results suggest that growth temperature is one of key parameters

for preparing Ge,_,C, films with excellent performance.
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Fig. 1 (a)Typical XPS spectrum for Ge,,C,film, and (b)

carbon content of Ge,—,C, films as a function of T,.
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Fig. 2 (a)FTIR absorption spectra for Ge,_,C, films as

a function of T,, and (b) the calculated Cs. g »

Ce 1 and Cy for the same samples.
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