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Research on splicing integrated filter technology of short/medium

infrared long line array
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Abstract: The development of spatial spectral imaging technology makes the integration of detector array and
light splitting elements become a trend. The long line array splice integrated filter (LLASIF) is the key device of
spatial multispectral imager to realize concentrated light splitting at focal plane, and it has obvious demand in the
spatial multispectral imaging system in China. In this paper, a 4-channel short/medim infrared LLASIF was
designed. The narrow band filter of each channel was prepared by electron gun evaporation method assisted by
ion beam. The splicing process was explored by using specially developed tools and the LLASIF was developed.
The test results show that the average transmittance of each narrow band filter reaches 90%, the minimum
bandwidth is 230 nm (central wavelength is 4.95 um), and the spectral performance is consistent with the design
results and meets the performance requirements. The minimum seam width is only 10 pm, the seam parallelism

error is 1 um. The integrated filter structure and splicing strength can withstand the vibration resistance test. The
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integrated filter has been successfully applied in space optical remote sensing instrument.

Key words: long line array splice integrated filter;

imaging;  optical thin film

0 35l

AR R TERe i R EERTR
A REDERAT, T4 171 S B8 3 B A S AR A R ) 41
AR, TR T b 40y S5 S5 P £ AR 385 5 A 1 )
TEAG B o 25 ) D 2 a8 B I st 2 ) 1 4 5 ) °F
BRI AL AN REAR B, 1 17 52 30T by Y %
D5 ERUN M 233 (8] 2 1 SR DN A 3R B IR0
FEMEI R IE TR L R A A S T T A
Iz W

—E BT, BRTE RS A RUERE ROt 6 1 3
B LR 4 NBE: (1) 300 ~1300 nm I BE, i3 Bt
A M T AR 0 B G, AL AR R A SR AN L
A DG DL BB o3 I 2L AN B o 58 MR B AT KA
A AE B, AT T 20 A S A6 TE RS b A6 46y
M REZ BB LR R R AR B 2 AR A
I T ARG I KR AR AV O DA e R % s AR 1Y
b R AE . T OGBS TR H L M
PRAEY ARG T TR EAE B, EEH] TR
PN IX 53 L R A KA S0 5 (R BsF, AT %A ]
3 b B A 8 2 A HE AT A 5 (2) 1300~2500 nm
JE UG LT AN B, R B R AL T W RO S
(3) 2500 ~4200 nm P L AMNE R, TEAE TRES
1% b ) A ST 5 0SS 5 B 5 (4) 8000~14000 nm
KU LT AN BL, 12k BT B OG5 B R 2R M AR
P LLAMBEBOL S TARE T E B (E R, K,
P2 (8] b N AR T3z, A0 i S A o )
PRI | Hb T AHRI . AR RS RS L £
SR E KoK i DN L b SR R L BRI S e W
O S AMER R, 0T OB L R
D T E AR R A B 2= 2 W A5

23 AT BUR BARAL G i 67 R S # 't
T2 A AR, AT LASE BN [A) — X R B 3 i 2
AN B 1 1) S AR SR OGS R, i Bl 2 8]
1845 B ATB AR, PRI E 8 FRAE Qo 7. @At 3 n oy
I T AT LLARAS TR 2 (i B, AR5 T BT RS
B R, PImDGE UG E AR R AR E Ak

[l

short/medium infrared band;

spatial multispectral

JR (23 DG R AR . R Y 238 [RGB R 4¢
FEA 2GRN =S UG L B AR
[NE N

o6 B AR A B R 2 —, FEAA
TEIE R B B v R AN AR . U8 R e
Xof T L, S H TR O P R U S Aok, 2
BT UG AUR T, B i AR ME SR AR 3 2 1l
EE A OGS SR B AR A & R, R B 80
F A6 T 2 AN BEE R A R EEK, 42 B Ot N s
A . AR BB 2 5 v ot /N IS B2 B (PF
Pz 5 [F) B P S [R) R ) AE — S, PR USSR S T b
SHEMIER A B, HEM S 2 A R oy . 4R TR
AN RS, SR8 B KRB 8 A
AT B4 B UE O o KRR FEPH B & H
AUSEIE T 28 (B R FH 1 — R 3000, a5 bk r sk
W B A DGR SR R B E 1, 255 40 Hr I Ak
] 2 0615 AR R 49k s I Bt 1.55~1.75 pm (SW1),
2.08~2.35 um (SW2). 3.5~3.9 um (MW1) }2 4.85~5.05 um
(MW2) 25 FH B4 6 0 B i 4T AN IE, 3 4 -3 38 1Y)
8 AR R K I B L R LR A —Fh . R TR
Benl JHADRHE D, i SR A, 4 b ik 2D AMK LR
P AL R8I R (A RIS M B AR 98 ST X ] A,
TR T 5 LT AR AR LR AR Y

1 REPEFEERE IR

50U R AN, B R AU JE A
RIS R BT, 3 BORE 25 AR A B e A U —
B, AT, Tt 2 IR B R BT AN 't A
BT PIATT %5 )8
L1 &EREMIRT

M =S ) D 5 RO R A R Bk R, AR
W7 R EEA A AR RICR IR PR A . A
JE D H2 2K AT ) e 14 76 417 0 ' F I HERG 4 7 [R] — 4
JE L, i T ARSI, AU B g, ST SR s
U (BUARAE ), (5 8 TR AR OUTRT BT A BORS $22 15 1 Wi i 2
5 | Ak A0 3 o A T 50 L DR , Do R G R LR

20210463-2



s Gk A2

% 64

www.irla.cn

SRR TR AFEAE 5 — AR R, R B AR i
BOW SRR, B AT R 7 307 B A LA
FIAT o JoAof PR HZRE G 1 Ao RS FURE 422 1 0T 1385 M5
S EZ I, (EHLBR AR B e A i 37 & 5 i AR b ) R sh ik
I B UE LT, [ P A 2 (B R B e il N
I, TEBCA A 10 E R R B L, B FH S TR
FHICA IS 427 S B A 2 U8 6 R AR Ao

RIS R MR B R G, Rk B s
()5 FH B 56 b 22 6 (Si). Bk E (ZnS) Al
LB (ZnSe) 55, MWHLBRSR B | # G TERE . 48 B A 4
UEIE R B R BT S A e 2 R SR LR B R, SiM
BHZ B G E MR R . 1005 R G AT A 4R sk
6 SR 28 B SR A — R, 00 28 B 51 RT 2 i
THE RIS RT 1) F B, R LR BRI 45 DU 2H 1%
TS R SF#12h 23.5 mmx0.5 mm (K x58), M4BT
R g vt 2R 1 FE S 1.36 mm, % J& 3% 0 M9 7 o5 1k
REASGRE e LA R P48 T2 205 4, SOt et i
K1 IR SRIRE Y . S8 IEG R RS SWT A
MW2 ], x> e 29.5 mmx1.63 mmx1.2 mm; SW2
FITMW 1 AR, Kox G x 552 29.5 mmx1.36 mmx 1.2 mm, $%
HESW1, SW2, MW 1., MW2 [ I 7 75 0 i 49422 i e
TR I AR 2 AN B, B, PREE R AEE & T
AZRO, BREE 58 B R Rt Al 7 OG5, DFag R 20l
55, (HDFAE T 75 DR S 15 AN 008 25 5 RN 12 0 B %
I, NREW R HTIRTEZOK . £86 % LD E IR TERIIE
PUIRAE Z5 A Ph4E 5 2 8 B, 9125 30 i 30 pum,
FH 5 SR 0 e L o o A Al DO 1 JER B TR R 5 )
R E R P IR T, R B R PR R R A, H 255
M AR, 2GR TR 31T, SR AR KT 1.2 mm.

L 1 1 1 1
SWI SW2MWIMW2

P14 EE R P AN AR O R SR
Fig.1 Structure diagram of 4-channel short/medim infrared LLASIF
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Tab.1 Spectral performance requirements of narrow band filter at low temperature

SW1 SwW2 MW1 MW2
Bandpass 1.55+0.03 pm~ 2.08+0.03 pm~ 3.5+0.03 um~ 4.85+0.03 pm~
1.75+0.03 pm 2.35+0.03 um 3.9+0.03 pm 5.05+0.03 pm
Bandwidth =0.2 ym =0.27 um =0.4 um =0.2 ym
Average transmittance =80% =80% =75% =75%
Rejectness <0.5% <0.5% <0.5% <0.5%
steepness 2.5% 2.5% 2.5% 2.5%
Coefficient of ripple 0.17, 0.17, 0.17, 0.17,

Vs T B ARE .
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Fig.3 Transmission spectrum design curve of 2.08-2.35 pm narrowband
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Fig.7 Transmission spectrum test curves of narrowband filters
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Tab.2 Test results of 4-channel short/medim infrared LLASIF
SW1 SW2 MW1 MW2
Bandpass 1.54-1.78 pm 2.07-2.36 pm 3.48-3.93 ym 4.82-5.05 pm
Bandwidth 0.24 um 0.29 um 0.45 um 0.23 um
Average transmittance 90.3% 94.0% 90.0% 90.5%
Rejectness 0.3% 0.2% 0.3% 0.4%
Steepness 2.4% 2.2% 2.5% 2.3%
Coefficient of ripple 0.08 T, 0.03 7, 0.08 T, 0.04 7,
Minimum seam width 10 um
Seam parallelism error 1 pm
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Fig.8 Picture of 4-channel short/medim infrared LLASIF 7T T &7 086 Rt 3%t T &mEiE
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