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Preparation of Ge,_,C, Thin Film and Its Infrared Properties
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Abstract: Ge,-,C, films were prepared by PECVD (Plasma Enhanced Chemical Vapor Deposition).
The effects of processing parameters on carbon content and infrared optical properties of the films
were studied. The results showed that carbon content in the films increased with the increased of gas
flow radio CH,/GeH,. The infrared refractive index was various from 2 to 4. The deposition rate was
increased with the increase of ratio frequency power,but it was almost invariable when the power was

higher than 60W. The deposition rate was decreased with increased of the temperature. Ge,_,C, films

were transparent in the band of long infrared wavelength.
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Fig. 1 Deposition rate as a function of processing parameters

(a) ratio frequency power; (b)substrate temperature
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Table 1 Composition of Ge, -, C,
thin film by XPS and EDS analysis

EDS results XPS results

Gas flow/ . .

(mm - min=1) (atom fraction (atom fraction
/%) /%) x

GeH, CH., Ge C Ge C

5 1 93.1 6.9 85.1 14.9 10.15

2 4 84. 2 15.8 72.5 27.5 ]0.28

1 5 77.2 22. 8 53. 4 44.6 [0.45
0.5 5 53. 86 46. 4 32.2 67.8 |0.68
0.25 5 21.7 78.3 16. 9 83.1 |0.83
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Fig. 2 XPS spectra in the C 1s energy region of

Gej—, C, thin films with various carbon contents (x)
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(a) two dimensions image;

(b) three dimensions image

2.4 RERESH
2.4.1  LLA0 BB FIR WO

B 5 B % A Nicolet 670 HI{H 37 I 21 4b 4 HE 4
TR TR ) 4T D S IR G L SR AT IR 2 ZnS
. NESamaUEFEH, Ge,C, HERER DFEKR
LT AR R AL R, Rt W] DL R AL AR Em R R . B
5b kTR 20 A0 B BN I W UGS B bR S T A
F B WIS R AL E ., 7E 2800~ 3000cm ™ 4 fFFE C—
H, 45 ik, g C & B £, 2 IE 2 15 HOR
BN CREFS HIRFL SP (& at. [
BE, I TF 1200~1500 cm ™' SP? By C—H, 25 jhi ik
e EHEE CHEMEAMASBRERESL., M5
WA Rz » 7 T 2000em ™ B3 9 Ge— H s 25 U5 iz e
ERiE C BB KM Ge &8 19 A %k 55
L, CEHEBR(x=0. 8D MdE KB ILTEE N H X



56

M TR /2005 4E 1 3

80r ZnS substrate
70F
X
2 60F
3
8 %0r Zn$/ Ge, C,
E 40}
8
g 30F
= Gey1:Cos
20F
H0F
0 L i 1 "
4000 3000 2000 1000
Wavenumber / cm™!
(b) C-H, C-H, Ge=C
stretching bending streﬁchmg
(a)x=0.28 (d)
[ (b) x=0.45
L () x=0.68 GeoH,
g (d) x=0.83 stretching ©)
£
g
< l (b)
(@)
4000 3000 2000 1000
Wavenumber / cm™
B 5 Ge—.C. BRSNS MR YRE

(a) Geo. 72 Co. 20 VK Y £ 5135 5 16
(YRGS Ger.C. WBM LS R I
Fig. 5 Infrared transmittance and absorbance spectra
of Ge,—,C, thin film
(a) infrared transmittance of Geg.72Cy. 25 thin films;

(b) infrared absorbance spectra of Ge;—.,C, thin films
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Fig. 6 VI/IR transmittance of Ge,—,C, thin films
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Optical properties of Ge,_,C, thin films with various carbon contents

Atom fraction of Ge/ %

Atom fraction of C/%

1. 8~2. 2um

refractive index

Calculation amount

of thickness/pm

Measurement amount

of thickness/pum

1. 8~2. 2um absorption

coefficient/em ™!

'85.1

14.9

3.56 1. 63 1.58 2300
72.5 27.5 2.78 1. 97 1. 80 446
55.4 44.6 2.25 1.15 1. 14 659
32.2 67.8 1.92 1. 56 1. 40 1187
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