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A read out circuit design of a multi-color stacked quantum
well infrared detector

ZHANG Lu-xuan,YU Yan, LI Jing-guo
(CETC Electro-Optics Technology Co. Ltd. , Beijing 100015, China)

Abstract: A complete infrared detector consist a detection device,readout circuit,and package structure and refrigera-
tion component. At present,according to different application scenarios, the detection band range is constantly wide-
ning, the detection sensitivity needs to be improved, and the imaging speed requirements are accelerated, which put
forward stricter and more complex index requirements for detector design. Among them , the readout circuit converts the
detection optical signal into an electrical signal for transmission to the system,and is the key core module of the detec-
tor component. In this paper, an infrared focal plane detector reading circuit corresponding to a multicolor laminated
quantum well device is designed ,which is capable of detecting four-band signals at the same time and read them out at
the same time,and there is no mutual interference between the detecting integrals of the four-band signals and the
readout. The detector specification is 640 x 512, with a range of 50 wm, the signal of each band can be achieved by
time integration, respectively adjusted. Adopting the work mode of integrating while reading out,the readout frame fre-
quency can reach =50 Hz in four-band detection, the circuit noise <0.5 mV,the dynamic range =70 dB, power
consumption <600 mW ,which is an ultra-large-scale , low-noise , high-frame-frequency , high-performance readout cir-
cuits.

Keywords : multi-color ; quantum well ; infrared detector;readout circuit

I #5 B #A7:2023-08-21



% 5 41 4 No.S 2024

KERBEE  — R OREE T PFLLAMEI & 803 R s 147

1 531 &

BE& TR A P A J , AR AT H 25 0]
HRBEARMUR S, Horp IR S T E R R
GERY IR o X Tt H A e R 10, XA ] g
BOEATHRI , SERT LA BUARTRNE B o £LAMRIN 25 %
ZLAME BRI, AT LAEFRATTA 2SR i R AN
ST, 2 W TLAM R R G G TS
YR 2R R R

R FERERLLAMAN AR, B HT 007 1047 : A0
TG DG ET R LTS MR 5 B 2T
HMETTIES [t Z BRI G g Z Bl &
LTI B RS T O T 5

AR/ KU I B 2 Y B BRLL A MR
1, B T KRR S BRI [a] | [ 23 [0 PO B A 5
TR, 5 ELIRISE , Ui Bef- 5 MR AR 5132
IR B TR S RE L R B BB AL
KOERR T Bt ik 3 640 x 512 x 4 4> R Jola] iR
50 wm, PRI HEEE R, DA B 52 AR g3
ST SR PR ) AR, 132 R st ] 3k 5]
DU BRI =50 Hz, [F]R, F e PERBRS O , FEAB IR
TAEPGE BRI <0.5 mV, SIZEEHE =70 dB, Jy
TR S R AR R, B IR R S AR, RN
<600 mW i /LA I Ak VUK T REAL ) A SR
2 ZBEEETFHELAIMIENSEMG

ZLAMET- PRI A% H AT kg Hae 26 (5
ZWB) TR A, AR A 2k 3 1 k4 k|
8 k RIGEHI AR, Z (0 45 Ny 5 —AELE A, B AL
HMRING ZR B TTH H A 5 2 AH B B AR Y
RO

A A5 K B J& 1 GaAs/AlGaAs 4§ 1II-V
TR R AR 1Y 22 €0 8 J2 AL i 1 BIF 20 A0 3800 5 1F
(QWIP) ™ g E4s MR BB & 1 R,

(LRR L) Il.\l/Il\%/!Il]{llllk
s d A N

IS AN SESENSEFEY S
MWIR — =

P22 GaAsH R

K1 FSRER E

Fig. 1 Schematic diagram of detector structure
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Fig. 2 Schematic diagram of circuit interconnections

of four-color quantum well devices
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Fig. 3 Block diagram of four-color quantum well readout circuit architecture
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Fig. 4 Integrate as you read out the working timing diagram
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Fig. 6 Medium and long four-color input stage circuits
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Fig. 7 Column processing circuit schematic
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Fig. 8 Folding common source and common gate output stage output amps
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Tab. 1 Full circuit performance simulation results
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Fig. 9 Full circuit four-band detection readout simulation results
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