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Study and Fabrication of Filter Film in Laser Identification
Between Friend or Foe System
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Abstract According to the requirement of laser identification between friend or foe system, chosing H4 as the
material of high refractive index and SiO, as the material of low refractive index, the film system is designed and
optimized with the help of Macleod and TFCalc software. Adopting electron beam vaccum deposition method with the
aid of ion assistant deposition technology as well as using orthogonal matrix tests to adjust and optimize technological
parameters of the materials, using two sides of the substrate to broaden the long and short wavelenth reflection bands
respectively. the monitoring problem of thicker stack on one side has been solved and filter film to meet the demand
has been deposited. The reflectances at 532, 632, 905, 1064 and 1550 nm wavelengths are less than 0.2% , and it
makes the transmittance over 95% at 808 nm wavelength. The laser induced damage thresholds (LIDTs) of the filter
at 532 nm and 1064 nm are higher. Moreover, the filter can endure the test of bad environment, meeting the using
requrement of the identification between friend or foe system.

Key words thin films; filter film; laser induced damage threshold; ion assistant deposition; identification between
friend or foe system

OCIS codes 310.1860; 120.2440; 140.3360; 330.4875

1 5 = I 45 5 P O B i B B 0 %
TEBLAR Rt 3 3 B R R BT R s PR AR E ORI AT 5 2 A B 5 (R R
ISR A . T bR AR e e, PR BCRBOER BT RN AT SE Y R H R A
R MOE R IR R G e a K o s RO (A A D8 Y BT 5T b R DL ARE
ST A K I O N 4 OB HEAT A L [ B EERTRL A VU AR 50X A R IR R i 4
WOR T T A 3 5 5 % S MOe O g T SIO RS R AT A A PR 3 ) Macleod A1

WFs HEF: 2011-06-08; W E & HEI: 2011-07-25

EEWB: BHFE ML EILA (9140c3104030902) ¥ Bh i 15,

TEER v : Mk (1984—) B W LR A, E RN FOLE MR 1H 958 . E-mail: singleyangyongliang@126. com

SRR A XIEZ 964, 55 1 1 3, TENF m YRS EREOLE T I pi5E . E-mail: gjliu626@126. com
CiER) IE PN

0131002-1



2 i

TFCale #AF2EAT IR AL BT FF (] Macleod #X
PEEAT TE R B dE— e T TZE S8R
B 19 I S TG 73 530 ok 0 308 6 R 8 4 BB S R
B S AT R B 4 D v T AR DR T BT R o
JEE AR LA T £ 1] R 5 205t 0 R A 3R 2R

2 PORER
AR R 3 28 48 T g 6 A R 6 3 e 4 AEOE
B 47 B 2K B AR B R BOHOLIE S 8Nk 1 R
*1 BERRITSH

Table 1 Design specification of the coating

Wavelength /nm Transmission /%

500~760 <1(average)
532+5 <0.2
63245 <0.2
808+E5 =>95

840~1600 <1(average)
106445 <0.2
1550+5 <0.2
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Table 2 Data of orthogonal matrix tests

Refractive index of Refractive index of

Run Deposition rate Substrate temperature Vacuum
H4 (A=550 nm) Si0, (A=1550 nm)
1 — + 2.174 1. 456
2 + — — 2.197 1. 458
3 - + - 2.206 1. 461
4 + + + 2,241 1. 468
3 IERHMENRESH
Table 3 Specific parameters of orthogonal matrix
Deposition rate of Deposition rate of A
Substrate temperature / C Vacuum /Pa
H4 /(nm/s) SiO, /(nm/s)
- 0.1 0.2 100 1X107*¢
+ 0.5 0.8 300 3X107°
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Table 4 Final technological parameters

Deposition rate /(nm/s)  Substrate temperature / C Vacuum /Pa Flow rate of O,/scem
H4 0.3 i 8X10° 6
- 250 -
SiO, 0.2 3X107° 4
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Fig. 3 Theoretical curve of bandpass filter
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Fig. 4 Theoretical curve of bandpass filter that the

reflection band has been broadened
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Fig. 8 Measured transmittance curve of bandpass filter that the short wavelength reflection band has been broadened
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Fig. 9 Measured transmittance curve of short wavelength pass filter
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Table 5 Comparison of theoretical curve and measured curve

Theoretical Measured
) ) Theoretical Measured
transmittance at transmittance at
FWHM /nm FWHM /nm
808 nm /% 808 nm /%
Bandpass filter that the short wavelength
95.8 93.3 29 35
reflection band has been broadened

Short wavelength pass filter 95.8 93.4 68 70
Filter coated on both sides 99.9 95.1 32 41
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Table 6 Specific LIDT

Wavelength of LIDT of samples / Average /
laser /nm (J/em?) (J/em?)

6.2

532 6.6 6.07
5.4

1064 13.8 13. 87
14.9
12.9
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