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Design and preparation of anti-reflection and protective film
in 8-11 pwm infrared detection system

Fu Xiuhua, Yang Jinye, Liu Dongmei, Zhang Jing, Kou Yang
(College of Opto-Electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: With the rapid development of modern military space technology, the requirement of infrared
detector is increasing, the requirement of infrared optical element will stricter at the same time. The
preparation of anti-reflection and protective film on the substrate of ZnS were mainly studied. The coating
method of dielectric and hard film were combined, through the comparative analysis of different
materials, finally, the carbide germanium (Ge,.C,) as transition layer which between media film and DLC
would be selectted. Using electron beam and ion source assisted deposition technology to manufacture the
dielectric film, and using magnetron sputtering technology to manufacture the transition layer, at the end
of process the DLC will be prepared by chemical vapor deposition technique. The problems of stress
matching, and integrate different sedimentary processes were solved, meanwhile a stable process
preparation process was got. Finally, the anti-reflection and protective film were deposited which average
transmitted is 92%, the hardness meets the requirements.
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Fig.1 Contrast curves of composite membrane system design
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Fig.2 Spectral curve of multilayer film theory

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

% 12 3

A A4 E A T 8~11 pm 45 F v & % PR R ST 5 4R 3P 69 AT 4 3891

3 HIRH &

3.1 NRERMH&

FL SR TR AR il £ A B T4 1z A OPCO -
900 MY FLAs BEREAL . LIRS A A e BUHL AR 5
2B TR BS2030 U T S i ot A AR R 4 il [N
SQC-310 A f %1%,

FEH A AR P R B, Y BRI & T 300 °C
W, ZnS B MiiF IEBELS . &l Z IR KM, 78
IR 208 150 CHY ZnS BRI A AR, (] B 25 1R 3]
HL5) oy f e | 75 BN ZE & HOR N 28 ZHURIEE N
0.9nm/s,, YbF, 75 & SR AN bR, 2550 UE R, HEZK
KR FEHN 0.3nm/s, 7 WA A 5 P 2o

TE RSB i ok B2 b, ZnS FT YR, B 5 JEE 15 5%
A S P ERE RO, WL ZnS A1 YR, 15 TR
SRR A T IRZREENE . S kR E0k, 155
TRSHWNE 1R,

R1NEEBSFESH
Tab.1 lon source parameters of medium layer

Accelera- Neutraliz- Cathodic lon beam
Plate . Anode .
voltage/VV voltage/V ing current current current
g voltage/V g /A /A /mA
200 295 55 13.5 27 55

ST AR T R AT A, R R AR K T
AT AR B D R Y R g
32 FEEMBMH&E

) FH R 9 W B B R A AR O B R b A
Ge, Cy, U2 A& JETE JC650- IT AU i 7 Wik 5 HIL
SR o KW S ) R E AR 150 W, ISR []
244 110 s®  F F] NanoMap500LS #4 & B AX # 17 )5
JEM SRR 2K 10.2 nm, FEAR T A%k H 8
il 1) Ge,.Co BEJZ 54 i 2 M 45 At 25, i b e h
TR 25 ER SPC & BB, it 2
S S e R T ok 0 R T i, Rt 2 IR S
T 230 RE B I 2R 200 W 4+ RS L SR 150 Tk il
B EE
3.3 DLC £&RIARIFERH &

SR FH S8 001 45 B T U Ak 2 S DT R I o 28 2 4 M1
AR, LR HYEE TR AR A 7~ RF -

PECVD B4, 594l FL IR AT %y 13.56 MHz , [ vj <,
PR T e, GRS 3RS ORI FH B 7 X 4 il
Ut VB JE 3 7 HEATIE U, B IR R 10 min W VRIS T
IR FEATIURL, Al 3 B/, il 4 58 UG 1 3k R I 3R
T 95 Ry A2 ] ALY 36 R 1A 3 0 a3, SR P R i
SHh 4.9%~5.1% pH N 6.5~7.2, N 35T
RUER 22 PR 37 22 48 h J, A B R R
i FoR BB 52, 36 | R mi Ah AN 4 FR

&1 3 B 58 ni i 5
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Fig.4 Substrate after acid fog resistance test

COORHT, TR R 0 H FE A PR
PECVD ¥t 4 2 il , 525 A0 h B R A il B b | S0t
JRL ) e A BRSO S 2, 2 S R
U M A7 BB A I R T 0 T ) L
B s 4L TOBUELIE T LA AL T 4 7, (R o
Al

4 EGEMNNIRERS ST

4.1 FEIEM i 2k
K H Varian660- IR {8 B M- 2T 4P {36t 3 A 41
A B EAT I, R 25 R E 5 R

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

w
(e}
e}
N

2905 8k TAE

% 43 %

100%}
0% e
Bl "

T0%r
it
S0
a0%f
3%
20%%f

0%

Transmitiance

000 (0400 0800 G20 Ball 5000
Wavelength/nm

Pl 5 3k F S Rl X 1 it 2

Fig.5 Measurement spectrum curve of substrate
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