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Abstract: The infrared antiflection film is produced on the germanium substrates with CH,4 as source gas
by RF-PECVD process. The Raman spectrum results figure out that the coating has the characteristic peaks
of DLC in which the D peaks between 1200 cm *and 1450 cm™* while G peaks between 1500 cm™* and
1700cm ™, thus DLC films is successfully obtained. In order to obtain the better processing conditions, the
effect of RF power to the infrared transmittance and hardness is researched. Meanwhile, the reason why
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the higher sp® concentration, the higher infrared transmittance and the harder film is analyzed.
Key words: DLC films, RF-PECVD, Raman spectrum, infrared transmittance

0 3l5F

20 40 70 4EAX ), Sol Aisenberg £l Ronald
Chabot 25— H 25 1 JUT#IZ (Ton beam deposition,
IBD) 715l N il o6t —Fh A S R i i . i
TZBH AR eEIE A P, B
TEA 27 T ) v R 1 1k LA R p R M e 5 WA
R, BB 4 o 254 W4 M ( Diamond
Like-Carbon, DLC). 4 M 20 40 80 4EACH ILL)E,
A B2 EEOUHE R EAEE K, ikl T X264
W4T AT B A P s . B, 2K 4l
AT TR, ) = AR TR AR LU AN e . HUbR. 75
o BE. HRESERVELRAT A Ty i,

H TR e T UL sp® BT S 4

Yef5 HER: 2014-07-02; 1&iTHHEH: 2014-08-12.
1EZEN: BHED (1981, 5,

880

B T LD sp? BB RS A, DO TR T
DA sp’s sp? il & 7 SNARAE, 1N TCE TR sp
B AR A LR 2R S WA kB, L h R g
AT M A A s el

B LD AN AR I G R R, ELTAM S DA R I
B 8~12 um P B PERELC AN B, T
IAME S IERL B 4 AMER I 25 1) 73 i R A
&, SEILAT MR AN, 2 E a2 28 m O 1)
SUEC, B (Ge) JEAE 8~12 pm T FRl A B I 0
W LRESA L, Hh T Ge MR UK, &5
BV R RO /KA, A P e Rt 28 ) 1
T E IR, HE S O R I
TAEMIG LR . DLC BfE 8~12 um JulH N A A
5 Ge MULHCHIIT S R MR Em 1B R, - FaAEs

AR, Wk, FZEAGEEEAT R AE PR ETSE, E-mail: yyw@grinm.com.



536 % #1150
2014 4F 11 A

By B 155 SR A 0T 2040 2 FH S < A M K R P E £ 5% )

Vol.36 No.11
Nov. 2014

HORAT IR R G B R HLE H Re AR BRI I R 1R
M, BPSLRAT SRR, W, Sdisk, MR
PIRF R, A Ge JBEE I BLANS IZ A BRI R 2
RIHAE Ge LAEEHIRIS), PERER &P DLC B, %28
G WA A 7 LA A (0

AR SCR H LA 1 [ S A5 B AR A 2 A DT
F1 (Radio Frequency Plasma Enhanced Chemical
Vapor Deposition, RF-PECVD) # R 7E4% 5 i L i
Byl 4T DLC i, FIA] Raman S, fd Bt
ZLAMGIERAN . G BESORT 1 ) 8 s SR AR 43
MrEaA, WL T Ay 2% DLC LT AhgE it 2% DL JL
W RSP RE g, AT H — A PECVD J7
i 4 DLC B fE T 2250, AR 3R 15 e 1)
KENIA
1 SR8
11 EHREEREXK

AR AR A1) RF-PECVD 36 &, 1%
RKEFERRN RS, B RAHARG @&
SEWARG AR B 1S ARSI RF-PECVD %
SERIDEEINESY A

| gas

— 1 arjode

substrate

| s caffiode

S =

K1 PECVD 3 H A
Fig.1 Diagram of PECVD Equipment

FEE IR 2R R B L AL BE —~Ar By
TGV — W PUR — BRI EURE o L rp SR A R} i 4k
L) T 208« 2808 /KIE e — S e — TN IS vk —
T

SEZEG T (P8R R n B985 B, (430 mm X
3mm) Ll TAED# A 450 W, 500 W, 550 W
1600 W MARYs O b, Horr FBe ) T4
WA 30 scem, KKK 30 Pa, @A IAE ] & s
B FNFEAA
12 #H#EBRIEFE

F it il £ 58 LA S FIH 9 [ Renishaw 22 #] (7
RM-1000 ¥ Raman J't il ASO v i 45 44 1EAT 4047 5
T PRI Y P2 1000~2000 cm ™ ) FH 22 [H Nicolet
A7 Nicolet6700 A8 HL 21 A 4SO 1) &1

ANE I IAT A FIAORA]E Hysitron 23 7] 22
F= IS5 2k Tribolndenter (444 KA AU BT AE Jl 1)
TS TEA T G R B8 1) 2 BT R s ) P b o2 e g
Ko w] ) AN L7 g S B X I 1) 3R T TE 30
BT

2 #R51HE

2.1 Raman XiELER50Hh

Raman Jtit /T 97 DLC 7 ik &5 ¥4 frt) — o iy 2
IR 7%, BB DLC Y Raman JGit A
1550 cm ™ BRI AEAE —AMB SR TE U (G ), [
fE 1350 cm ' fHEAEE— AN ISR (D ). i
WA, % T DLC i, #T LAFIF Raman S
e D R G IR LE 1(D)/I(G)RAH 57 i
sp® [FAR N5 . R Origin % {477 LK Raman St
T e AL 0 iy AR D VR G UL 1(D) R 1(G)
A] GG 73 06 6] D U G R4 T T RRAR 4318 51T
4. 1(D)YI(G) R4k 15 28 4 Wil T 5 1) 25 F) M e L
B F, 1(DYNGY AN, F WML sp® B Ak
gk 2, iy HIX H & BN T AR DY T A R A
(amorphous carbon) 1fif 7 s X T PU [ 44 A & B
(tetrahedral amorphous carbon) Tfii 5, &4k Al
S ABRI IDYNG) oK, AR sp® 4 i /> .

T FE S 3EAT Raman S61% 208, AT LUK IR
K 2 D AN G WS HIAL T 1200~1450 cm
1500~1700 cm ' 22 ], 5t W34 55 L AT LIRS fRg 25 4 W)
A7 PR E A T ol ok T e 4 ) IR 2 G A
Mo D R B W A 4 sp? B, 25D
Robertson FRIAS Y , 5 W 7 s b sp® o2 SR AE sp®
FEARP A I . G WA AR L T Ttk T 3L AT TR
ik, N IR D VR B, ISR B TR AR eSS A ik
¥R, Shimada % Af&H!, Raman Jtifh i AR AI2E 4
WA AR T 43 EETE 200600 F 1o RS, g i A szt
& RS NIA R T, RGN AR o e
20%LA I,

2w i LU 1 D AR 1(D)S G g
AR (G LA K I(DYING) LK 1, B 2 iR, 4
LW, 1(DYI(G)asow=1.86, 1(D)/1(G)s0ow=1.99,
I(D)/1(G)ssow=2.08, I(D)/I(G)soow=2.27. %t 4 1
KL FFES (OGBS, T AT LIS H
3 Mthgk, wILLEH 1(D)/I(G)2 b D2 i 1 K
BRI, BT (D)NGY UK, BiHIRER T sp® ik
S b, L g SRR HIAE 450 W I sp® K
SRR A%, 600 W IR FRIRE S S 1 spP IR

A
=]
D

il

\\

881



536 % #1130
2014 4 11 H

EANENE S N
Infrared Technology

Vol.36 No.11
Nov. 2014

KL ARG PR IR

Table 1 The test results under different power

FRIM AR 5 LUl 450 W 500 W 550 W 600 W
I(D) (X 10° 411 2.84 2.82 3.02
I(G) (X 10% 2.21 1.42 1.36 1.33
1(D)/1(G) 1.86 1.99 2.08 2.27
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Fig.3 The variation tendency diagram of I(D)/1(G)
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Fig.2 The Raman spectrum and analysis results for the samples
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Fig.4 Infrared transmittance
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Fig.5 The variation tendency diagram of transmittance

Fig.6 The variation tendency diagram of Nanohardness
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