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Large-Scale Production of 640 X512 Middle-Wavelength Infrared
Detectors from Guide Infrared Company Limited
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WANG Li-bao, ZHOU Wen-hong, HUANG Li"
(Wuhan Guide Infrared Co.. Ltd., Wuhan 430000, China)

Abstract; After years of research and development, the cooled mercury cadmium telluride (MCT) middle-
wavelength infrared (MWIR) detectors have achieved mass production capacity, and the array specifications
have also developed from the initial 320>X256 to the current 1280} 1024 megapixel level. At present, as the
detector product level of Wuhan Guide Infrared Co., Ltd. (hereinafter referred to as "Guide Infrared compa-
ny'") is continuously improving, thermal imaging systems based on infrared detectors are widely used in air-
borne, shipborne, land combat, handheld observation and other military equipments. Taking the 640 <512/
15 um MCT MWIR detector as an example, the engineering application of Guide Infrared company'’s detector
products is introduced, and the problems that need to be solved during the development of the detectors are

analyzed. Finally, the future development and application direction of the detectors is pointed out.

Igfm HER: 2020-09-17
EEBN: A A988-), B, LWAFEA, Bld, TENEH LA 2R EL T KA
B E®E . E-mail. guidehl@163.com

&t

o

INFRARED (MONTHLY)/VOL.42, No.2, FEB 2021 http: //journal.sitp.ac.cn/hw



a2k, 2

. Ab 9

Key words: infrared detector; HgCdTe ; engineering problem

0 5=

o PR BB HH R 2T AN I 8 — B LT AN R B
FHATR BB 58 0 . il R 2 E AT 5 P RE 4 4
PRI E5 1 VE v f5 522 0 2 AR AR R, HAR
PFEA B FRORE . W E . TR/ K
T RIS A, BRERI LT AME
D258 T T 2R FH ARG 6 SR AV Shy SO A ) i AF o1 1% v
WL AMRI A8 B IR B H T Gon e, H,
FEl B AL 2R 48 (RVS) 2 w) B 7 1T P AL
Ak X4k BT TG oCLLANEI B . 5 EH TR
TCHRMFR A o 3207 b 7 B A5 0 2 R )
GERE LIH BT,

LT AN F) R SN A o0 RS T 2013
A, HLA 503 B 2T AN I 5 o o 15 A St Ak
A pEgk . IR — A T R R A R A RHE K
ORI N S 2N 97 N W ST A
A HLA X DA R A A A i & . T2
LA NG G It 500 A0 k) Al A i ¥4 21 Zh 45
AN .

1 B 48 K 25 15 £ 75 o R 2 o 7] &L
L1 FRRAMRMBATER =

Tl 3 R £ A PRI e 2 R 08 e 22 2L
PEELRE . IF 35 BB v LTI LAY 251 AR
Y pn ZERR AR AR [ A A R i R ok 21 A 4R
Mg &5 — B 73 4 n—on—p I p—on—n P Ff,
PR pn S5 BUAE T 20— 34 TS i AR 5K
B 1 FTR il  oR 1A PRI 4% 0 2 %
2.

W T TR R R LD 1 ) A T
P /S ) | BN 19 | N 73 E A e I
T FERCERFRAFINT. At ECZH A ) A R 8%
L R AN
1.2 TZHERRMRL

PR LLAN A W] A AR Y 640512/15 pm
T 6 ¢ R e A MR A e ST (1 5 AR AL A AR
RN A o G AR I 0 [ AR SR A
DAt P B Ab AN OO — B, BT Y
FEOCRPERER B L TR & K. BT

PR

S

PRI

[Hﬁi’laﬁ)—» R T
BSOS HNEINT.
SR INT
s
e M e N T
\§
MRt |—> i

1 IR IR }
—P AR [ il AL

1 il R ZL AR 45 1 T 2 BR 4R

http: //journal.sitp.ac.cn/hw

INFRARED (MONTHLY)/VOL.42, N0.2, FEB 2021



10 ¢ A

20214 2 H

WIRE VRS

T 252 03X

XRD#IA

XRTHIX

Y ap 1D

EPD Il

& 3 4R kAT A X

RSF L BESVHLAS 45 J7 T B 223K Lk 320 X 256/30
pm BRI 8 B &, 640X 512/15 pm il 7 7K
ZT AR 25 76 1 % 0ok B v 7 B A5 B AR LR
k.
1.2.1 BAd#HABBRT, BRa#H A2
AGIT RST 4 /IN 6 R RE 2 T o s B o T
MR . PRI S8 R B i H T R,
VRS RN % = 579N N Y 1SS W T o I
B AU XA IS i R R T AR K IRAR B, WA
BN B A R . B 2 s IR K T
AR, B3 s A R R KR KRR e 42 IR
SHRLAN BAEEXT EERCR. WTLE R, B AR
I AS JIC I = RST /RSB 45 um B3] 10 ym
PN, #ig b, HIooRoTH 3X3 mH %R =
FAS . B4 BTN bR IR KRR 1 g
FYRSF AR IE L . IR K E . 7000 R Je 429
FR R ST ATARIEZE 10 ym DL o I Aok RS A

INFRARED (MONTHLY)/VOL.42, N0.2, FEB 2021

AT R R AME A, BT A E A R ) 3R T
B % B W I, — T #E I 7E 10° em 2 LA
T SNSRI, 0 R AT LA B
AN
1.2.2 &H#AELE
ZLAMEUROE e 5132 Y H 2 [ 3 R e B
B 7 A — R, Horp SO R R R
ZMEE SRR . 5, HAEMIER TR
FrRAFRAE e, DR R LT AN 25 008 B B OE
HERAERA B, A PR UE /N RO R 06 B 3% 1 B T
B, T LR MR EE R L RS A DL R B e
R4 B A T T AT LA
1.2.2.1 M p PR
A AR IS BE D T-25 T A e e IS 1 S
FE B RREAL. XFTF 30 mmX 40 mm B (1) fif
B A, CPEETMEDNT 1 pm, HFRMEH
BEEEAL R 1~2 nm (L& 5),

http: //journal.sitp.ac.cn/hw



/a2, FHo2W

a b 11

KI5 il B AR AT IS ) 1 i
1.2.2.2 fAEHAHE
W2 - T2, 158 m A
BRAE ™Y S . S, e RN 6 I Sk A o S0
RS R R BRI e 2 e s Hak, e
TR B, R R R S BEOt e i
SRR A T R R R ZIEIE s 534,
TE R S 7R R G IR R I A T
HATEGHE, BB T AR A2 T
B TR RS . DR S B R AT TR B 2 A 1k
KRBT pm, TR EE B TR,
1.2.2.3 BlEEERHS
IR BAERT . SR A & B RO
FARNG BE TP AT EE M 2 0. 2 pm DAY,
PR B Y A2 R ) M A AR — B,

http: //journal.sitp.ac.cn/hw

o v = I~
©~ o0 @) [e)} -

KA B e 2 P AE A1 Dl

o e T R Ia) S B I v 2 R R R A A A
(Charge-Coupled Device, CCD) X} H 3% [ - 191
FOEAT XL I R 1Y 320 64 % o i B AT AR
. TERE R RGERIRBE R o X 2K Al ik
0.3 um, JHOKTBE T B4R B % T Al AR E
£ 99. 920U b 1Bl 6 iR g 2019 4F & 4 21 4
] AAE 640 X 512/15 pm it 5% ok Hh i £1 AM R
MasrECEdE . ATLVE W, HATR A RS OT
RO RETE 99. 9N e A .

640x512/15 um/F4 detector
bad pixel rate statistics

Median Value 0.026%

Statistic Nummber

6 R #8H IC A
KARFPHRITE

R PRUERI g AL LA K B . A
AT AL FO e 3 S N T HL R AR
T NICE AR . R YR VE R Lynred 28\ B9 #:
FLAAT IR s, R AR 170 3K o
fli. 20°CHE, FEPCAYNAFEFF A AT Ik 20 4, &1 7

1.2.3

INFRARED (MONTHLY)/VOL.42, N0.2, FEB 2021



12 a b

20214 2 H

50 100 150 200 250 300

K7 ZLAMANN G B W A7 75 i

H i i 249K,
H AT K236 K,

) 0 20 40 60 80 100120 140 160 180 200 220 240
Day (71°C)

Fo1 IR B LA AU A R S R e R

R H R A R 2 Il
AR
%EZL/ 15¢
i WA B, O R 42 U L 97 11 A%
15g FEHL 0.02262501 ——— LB NT 5%05 B TR A ] ki
3% 3 O i) 000754197 == =q=-F====-=1- . A fp /N T 10 s; S H
1 ! [Zi%/Hz FHR
5 28 250 2000 MBS %
(X~ Y. Zfh, Th/d)
19
kit ¢
fi’ﬁ;/
(g/Hz) A L R S R 8 L PR O B AR
19g Bl 0.392642 34170677 NC3dB/0ct R NT 5% [ T ] o
B sh it ) | | RN T 10 s s
! || i/ Hz

20 80 350 2000

(X~ Y. ZHbL, 1/

PERES A%

IR R e AR LT AN AR 7R B AP 640 X 512/15
um KA LTSN 5 (4 I A7 25
1.2.4 4847 S ka4 It

TEFFHL-TAE-C Lk & rh M 500
S RARR- IR AIRE AR, BT
HEJET 2RSS, R BR 27 A B R A N
HHER R I 5 7 A B % e R0 R L
B . 38, BEE N E R, SRR
X FR I 25 A 3 PR SR Ok B R . Edn, AL
PRI 20 R 25 04 i B 30 T 5 AT Sl
EESR . RO AR BRt BL 25 9 X648 Sk i
FrmE BTt AT LLB S AR R I R 00 R B8 i
ORI

FEXTIC 7 #EAT 2000 YA ot A1 1500 ¥

INFRARED (MONTHLY)/VOL.42, N0.2, FEB 2021

FEXRHLGN RS 5 . HE B o i IR A
KAV RAM, S KERIRE G, a5 E
REIEH . 2R 180 T BRI &5 76 48 1o 8 A i
P 3N 5 A A A

B X 52 M BN 2 2L A K 0 AT AT R 1 2
O, il T TR R U T R . &t
oA AR IR IR T . BRI AR T SR R T
FITE . E 8 B KA AL LT R ) R
S
2 BAF &

K19 FT7R by s LT A1 A w H A A il g = Fh
640 X512/15 pm Fif 8 7k TP P £ Ah RN &% . HC
. TR AR 4 0 & Lynred 2% A #9 SCORPIO
MW K508 Fil LEO MW RM2 5  #§ i X 475 7=

http: //journal.sitp.ac.cn/hw



/a2, FHo2W

. Ab 13

fh s S5 =R H B R BRI A% . $E AER
gy XTI ALE . FT] S/NEE B R S
PR, = FH M EEEREERO T (DE
WHIN 3.7 um=0.2 ym~4.8 ym=+0. 2 pm,
(D TAER . snap shot; IWR/ITR; 457 7T
EUIRE. (BB FEE =75 dB. (4) %y i 1 36
A A A FEE B OR M A =10 MHz, (5)
I 75 45 2 i 22 (Noise Equivalent Temperature
Difference, NETD) . <<18 mK(F2); <22 mK
(F4); <25 mK(F5.5), (6) 4 %1% 75 % =
99.6% . (DIEEIEM IR 2,

3 AR A

640X 512/15 pm Bl 5 320 X 256/30
wm I BEAE LT A A R SE B3R R, B
R 5% 14 A1 e R T AR — B 3k
JESE SR T 320 256/30 i 45 I 48 () £ 51 3 HL
S Z G ST AR TR BT AR

0.05

0.00 L L L L
0 2000 4000 6000 8000 10000
JEATI TEl/h
8 AEMLIR S0 72 b iy v it it 2
WUAE R AR S 48 RS BREZR BT Y S filt B S8 T0
SR, NI S8 UM DGR A5 Y PERE T2 .

4 3 frzs . 640X512/15 ym BRI S AT
R TOLE, M. B4 8. TR
BHLT
4 %&b

i 5 A A TN 45 B9 IS A A= 7 Rt e o ] 2

KO @ Ah 640 X512/15 pm 4R R F 21 AR I 2

2 R B ERIEE B

il ML A e e B A X e e e A X Jie % 53 =
FaE ThFE(20°C) <7TW <6.5 W <6.5 W
R RIFEC20°C) <13 W <12 W <12 W
BV T AR <100 K <100 K <100 K
HA, Y5 AL 7 24VDC 32VDC 32VDC

i ¥4 I 1) <6. 5 min <5.5 min <6.5 min
Hi <600 g <350 g (& HED <350 g

TAE R —45°C ~471°C —45°C ~471°C —45°C ~471°C

http: //journal.sitp.ac.cn/hw

INFRARED (MONTHLY)/VOL.42, N0.2, FEB 2021



14 4 ) 2021 &£ 2 H
F 3 LT IME M 5204 R AR FHEPRSE, BdEw. &SrEae. RIFE AL

] 57 FH1 45 2y i AR A T LI 4R SR IME

1 T L BTN R AR R

2 . S J 35— R R 2T AN PR 0 5 JRE 28 5 T L

3 TS T (Rl L LT AR S FRF R B 1280 X 1024/

! ﬂﬂf%i?i 12y B 1 0 £ SR 28 9 2 R 5 =

; z *ﬁ;ig%zj RLDOMEINSE . FTHULAOR . B2 TS e 4

R I8 2R U E'_.’ ap \'EE'}‘HAl‘ AHA' R . . "‘T!I n \?

i UL 2 B VERE B LR IO TR AR A A B AR B

BE T 25 AW AL TN ASE B . 3 4T A0 ]
FE 640>X512/15 o B 25 1 BIF 1 2 B2 v i
TR TAME, 15, @/ e R
SRR RS R (R RS B (R #5008
(4 E T ER B A e A ] S i/ s O, dE et
eAbdt e T2, AL FC 0 B 25 F5 i K & 20
AR feda s B ERTHAERT RN, RIS A
fifi A7 S 2 B 0, ELERIN 8 M e A5 B A Ak
HAT, X3k 640X512/15 pm 0 &5 7] 52 BLAF
77 2000 32 (AR 7 g
5 B2

PL 640X 512/15 ym A% R A4 3R 1Y 55 — AR
Tl 0 R AR T AR DU 2 19 T2 H 25 0, HERE
T HEISHRIE . Kb, B — R MR R

INFRARED (MONTHLY)/VOL.42, N0.2, FEB 2021

SAEARR MBI 2 . HEEA O,
S % ik

[1] Shen S C. MCT Versus Quantum Well Structures
for IR Detectors [J]. Semiconductor Science Tech-
nology » 1993, 8(19) ; 443446,

[2] Chen GB, LuW, Cai WY, etal. Optimizing Bo-
ron Implantation Dose of HgCdTe Infrared Detec-
tors [J]. Acta Physics Sinica , 2004, 53(3): 912~
914.

[3] Breniere X, Tribolet P. IR Detectors Design and
Approach for Tactical Applications with High Re-
liability Without Maintenance [C]. SPIE, 2008,
6940 . 69400H.

LA THZ, Bgoe, . 55, 6ok 050 f 1 i
PR SR [J]. 585 e T, 2020, 49
(1): 01003010.

http: //journal.sitp.ac.cn/hw



