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Study on 640x512 polarimetric LWIR QWIP FPA

Zhou Xuchang, Li Dongsheng, Mu Yingchun, Tie Xiaoying, Wang Xiaojuan, Chen Weiye
(Kunming Institute of Physics, Kunming 650223, China)

Abstract: The development of the large format polarimetric LWIR quantum well infrared FPA. The 20 pwm
pitch, 640 x512 array was divided into 2 x2 unit cells. Each pixel in the unit cell was etched a 1D
lamellar grating on it, with four different orientations of 0°, 90°, 45° and 135°, to get the polarimetric
information of the incidence irradiation. Based on the QWIP FPA key technologies such as quantum well
material epitaxy and chip preparation, the single —chip integration with LWIR and the polarization
detection function was realized on the QWIP FPA. The 640x512 polarimetric LWIR QWIP FPA assembly
with noise equivalent temperature difference (NETD) better than 30 mK was obtained with the integration
the FPA chip with the Dewar and the sterling cooler.

Key words: polarimetric LWIR detection; large format QWIP FPA assembly; single—chip integration

Y#s B #3:2016-05-11; 1&iT B #1:2016-06-21

EE A AR E (1976-), 55, BFSE LGS T RE I 1t | E 2N TV RSN R 25 b4 RL R0 44 O i i B
Email: xchzhou@163.com

BIRAEE . ZERFQ974-), B W B F S H TR, Wi+, 2 NFL0AMRI S 7 AT 5% . Email: li_d_s@163.com

01040041



RSP & k4

%14 www.irla.cn % 46 %
A, SCHRAE T A ) SR R A 0 FIRR S 2
0 51 §

s L AR I 2 S B H A A SO B
B ARG 5L T B R R iR & S BORTE H 4%
BRI P R BARSEIRE TS, B AR IR AR
SRR 37 3] P RS 3T AR R R ) i R 2T MR
DU B2 A P F2L o0 1 BB AR Al AN LR AR A B
P 25 (] 1) 21 A1 8 S 5 B A 8, 3 Be AR A5 I fm P
5 B R A O R 4 R e IR 21 AR D g ET
A I 8 s PR R e X O W 55 4F H bR 515 5ty 22

S, W B R RGN H bR B SIS U RE ), 7R DA
e SR 7y ORI Sl S R AR NG SR | e LT E R

SRS T SR A B )iz N AR SR
B T 4 2T A/ 41 1R 0 A 52 B0y =X T L 5
— iR IE A A R GRS H bR R R R A S L E
SEHOGAE RO M 5 TR R AR A AME
O F AT AR LR AR R, (LA R H BRI T T
ST M PR BSR4 SRR T 2 R Gk
SR P S0 By 8 R R R AT TS R A R
(7 DR A P Fr FZT AR IES e 0, (H3Z T2
JEI, WFELAMEDNE B i TSR — g s | A
BF #8238 45 T B2 AR R R TR R R Y i
BI £ AR D 255 (QWIP) E A7 #A SR BB w85 39 5) k47
R A K S RN T T2 R AR IE R (TR
BB | 5y T 200 S Km0 1 B 7 4 18120 1
LA ] 38 3 A T 2 ol 2 1 S Sk ) A5 X £
A1 1 D B SRR REPE | T D0 A AR R, AE X R
R IR A i 7 AR IR 3 . Stk et T B oh
PRI 25 1) i 41 1) o7 A4 2 38 BACHIT T K 2% 1998 4F
JeR I, 7E 2001 4 36 [ B 42 90 56 2 (ARL) 5t I
Ji& T W s 4 - BIF RS BRI GBS 0° AT 90° R R
] 2R M M 3 I HE 51 206 1 2 2% Kk 384
288 Pk 1 FBIFIS 17, % E THALES 28 7 78 K )%
Sirus & T Bk 20 {4 36 i 1 R T 00 4 B i 4R T B A
255 0F 1 0 3 A A0 3 A R B B LR TR
FHENT EIﬁB’JﬂJW 7047 e 30 O R K I8 7 Bk
P4 B4 00 28 O R AR (L E R N R A A 56
TFFEHRIE
FRAE A SC I FH A7 3K, TP T 640x512 FLA |
20 pum HC B O AR K I8 T BT AN A S TR 2 Y

1 REIREFHEEITIRT

i B EBOT A i 4 e 7 A S e Y 1
TR, B BEE FoR HDG a4 A | A T
BB S SE B 2T M S e R A . P T B
TR MR W), RA R IR Iy 1 AT T B
AT ) B G A BB A T BRI, I T PR £
FETAEEIEAS &M, HE R mEL TR
B AR T ), ARME R 12 B R S0Z W | & T BR
I G R . e e & - BRI 5 1Y 5 13K
AT BIEE s S SR PRI 1) S A

TR AT 1 B A AR T TS AR e Mttt , B
AR B — 2 I 7 ] A STELAN Y, fd AT LA 8%
G

TE 20 wm H0 PR A SR PR DG BT A M it
KT 4 R4 oy 55, 51 1 B2 oy
H—F 2x2 FHIT, TR —MEITH]
PhEA 4 AR E A5 1H](0°,90°,45° F1 135°) i — ZE 4k
PR, anE 1 B o SRA 4 B TE] D 1) et S
i B G EOT B A PRI OGN W] D B A1 BE A
BTG BARR ST 3 Mt s 2 i 2 TR 8
ik 4 SRR I 1 TE RS R A2 A HES, BURAOAT R A
4 B BA R PR TR, I RLA 8 Hir
T Ak 15 B

20pm

Wﬂlﬂlﬂﬂﬂﬂlﬂm
%
Wﬂlmlﬂlﬂﬂﬂﬂlﬂﬂﬂﬂﬂlﬂﬂlﬂlﬂﬂﬂ
%%

B 1 R Ot 4 MR &

Fig.1 Layout of polarization—sensitive elements
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Fig.2 Optical coupling model of LW—quantum well photodetector (a)

and simulation result of the |E| at A=8.5 pm (b)
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Fig.3 Structure of LW—quantum well photodetector material
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Fig.4 HRXRD results of the LW QWIP material

10x 10°F

—— Pl measurement result
—— PL simulation result

= 8x10

<

z

7 6x10°+

=

3

E 4x10°f

A

~ R

2x10°f i e
ol e
1.50 1.54 1.58 1.62
Energy/eV

Kl 5 GaAs/AlGaAs Ht7BEBFBHK & IR DE 9T XS5 5
Fig.5 Room temperature PL results of the GaAs/AlGaAs QW material

0104004-3



RSP & k4

%14 www.irla.cn % 46 %
2.2 wRIRETFHERFAH S H SRR B AR A R PR i T BRI A0S 4 A

T R R A ] A R A A A T R R A
el Z ok 65 TR B A0TSR TR U R A
G PCARATH AR fioh | il A LA R TS b A 32 <5 s il
FAFE AR, Herb o ] A AR P A 20 ik LR A ]
Bt Im R B R T2

SR FH B2 5 20 et B AR o) B BE EAT 20k
T 221 P A A R 6 BT 7, e R i A BE BB

Kl 6 7 B £ 1 % i

Fig.6 Etch profile of quantum well material
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Fig.7 Metal reflection layer with narrow gap
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Fig.8 SEM picture of QWIP chip
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Fig.9 QWIP chip after back—lapping

2.3 RIRETFHHRNSFAEH &

X 4 2 B A ST TS B R AT T A R ok B
%e, PoH A G W R AR A AL, A H O R K Dk
640x512 & F BRI 2 41, Horb 4 )8 SOkt FOoR
KEREGESMEHERENG ) JFE S 2 2R
Bt A A4 o AR R AR S AR AR A ML R R i B B
JHe V248 FIIK By H B A A, PR 7 e 2l S U T T, R
Ut 7 V4 5 ¥4 i 40 AL B (AR T T4 34

3 KRB

X PR B 640x512 5 BRI 2% 41 28 B9 P-4
A 45 W LT A f 038 A0 i 9 A 0380 M P S
WE,
3.1 ZI5MEREIER

PR AR K I 640x512 7 BHE I 25 28 7F (- 10) Y
ZT A1 Al DU G458 S 1S R 7S AR AR 25 K, B
B I O G T QR 11 R, OGS e 8.1 ~9.1 wm,

Pl 10 i 9 1< i a1 B R0 0 4L 1
Fig.10 Polarimetric LWIR QWIP FPA assembly
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Fig.13 Polarization measurement system for IR FPA
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