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Abnormal response law and mechanism of linear array HgCdTe

detector irradiated by nanosecond pulse laser

Zhang Yue', Wang Rui', Yang Haifeng®

(1. College of Opto-Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China;
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Abstract: The response law of output signal for irradiated and unirradiated pixel in PV —type HgCdTe
linear array infrared detector was researched when energy density of nanosecond pulse laser, less than
destroyed threshold, was increased. The features of two-stage response of base signal and six-stage
response of optical signal were pointed out, the energy density threshold range of each response phase
was also given; some abnormal response phenomena such as zero voltage output of base signal integral
jumping, sag output-recovery-convex of optical response signal were discovered. Based on the above
results, from the point of view of readout circuit and thermo-induced electrodynamic force, the
mechanism of abnormal response was revealed. We hope to strengthen the deep understanding of the
photoresponse characteristics of HgCdTe array infrared detector, and provide inspiration for the technical
innovation of this kind of device.
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Fig.1 Arrange photosensitive structure of chip of HgCdTe linear

array detector
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Fig.2 Experimental light-path diagram of HgCdTe linear detector

irradiated by laser
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Fig.3 V1 response curve of detector base signal for different

energy density
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Fig.4 V2 response curve of detector odd signal for different

energy density
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Fig.5 Irradiated pixel and non-irradiated pixel response curve

of base signal V1 for different laser energy density
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Fig.6 Irradiated pixel and non-irradiated pixel response curve of

photo response signal V2 under different laser energy density
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Tab.1 Laser energy density range of two stage

curve of base signal V1

Energy density of Energy density of

Response phase irradiated pixel non-irradiated

/mJ-cm™ pixel/mJ - cm™?
Saturation(AB phase) <36.2 <36.2
Z 1t t
€ro voltage outpul ~43.6 ~43.6

(CD phase)
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Tab.2 Laser energy density range of six stage

photo response signal V2

Energy density of Energy density of

Response phase irradiated column non-irradiated

/mJ-cm™ column/mJ - cm™
Rising(AB phase) <3.2 <36.2
Saturation(BC phase) 3.2-6.1 >43.6
Decline(CD phase) 6.1-16.9 13.3-23.6
Low output(DE phase) 16.9-43.6 23.6-43.6
Rising(EF phase) 43.6-453 .4 43.6-100.4
Saturation(FG phase) >453.4 >100.4
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Fig.7 Circuit diagram of HgCdTe linear array detector
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Fig.8 Working time sequence diagram of HgCdTe detector

FE, % T A PR R A R I FL I, H
JCHLTE A G R S AR B, W LTI A D
PR XoF 25 424 e o s 7 1777 777 A= A8 LA

I=1,-1I, (1)
A 1o TR TR RS A WL 5 1 RS L
I, M GHLTR 6L R B IR B 2% L gl
L A J5 TR B FRLI, DGR 1, 1R R R

I,=mgN (2)
Koy HEFRCE g HFHRME, h—1EE;
N RGTFE, 8T T PR RE M T AR 2
A RIR R

\%
1=I, eXp(ViT -1 } 3)
Dp, . D,
li=gh,| B+ Bl (4)
V=V Vi (5)
v=kl (6)

q
Aorbo Ly o BT AR R L 5 Vo R R e L TR S A
R D, A XY AR EG D, TR p,
Ron XA TR sn, A p KHLFUBE L, 028 X 8L
KB L i F 9 BOK B v, RIS 550 P Al
JE 3 Ve WS sk, YL H G2 W8T IR,
H AT (1)~(6) AT LIA5 258 B H it 1 2R 185

% 46 %
Izg—a)exp(q‘%;ka _1} (7)

3 T P B R R A
Voul= Vrcf+IC:7iri (8)

o : Vo 4 CTIA R B AGH L, G BN L
B AKOIRA LK (B) AT LIS S H B R

o tosle e
Vout=vré+ﬁt_ C b t (9)

2.2 [RE NG R AL 53 AR
2.2.1 RRAZ 5 RIEH B AL 5 AT

MAK QP LUE L Wil FS Vu 5% HE
Ve P Ui HL RV, SRR 1, BRI A] ¢ A5 0G, 7ESC0
SR Vi Ml P SR V, AR R EUE, ff6
B A TARIRES RIFER W, TERIEES V1
ARG B ] A A5 5 AR #8
1, A% RIS —Hf e E0E . 5 bk vl 4R R
PR G5 ], 257 0 B[] 9 7 A KR DL, (DG
IR AT 5, DG ROC PR s B R R G K, AT B S
bRV, FHiEr . 22 b i HL I A2 AL AR K IR AT A R
Vie NAE | BEB SRR AR 19 TAERASAE R IE . A
IER(0) AT LR H 2 W4 TARIRAS M IE st 15 F
TR R Vo BN ISR (S 5 VI bl
Z /N

fESCcrh s, YRk O RE R R RN T
36.2 mJ/cm? I, CTIA HLF&IEH TAE, St 8 T
YERZS R Z AR, P Im LR V, 53 F K Ve M5 1L
PRSI 5 VL i th o S e YRR bk oG g
B E KT 43.6 mI/em?® B}, CTIA HL % P i L JE
V, 8Kk, Dt ZCE TARRES NE w22 Jy iE 4, P
Wi V, KT 2 E W Ve, B TOUBCHRE A
GOt —A P, LK S V, YK, T A SR sk
R R I/, RIVRR 43 B 25 7 iy L A 25 0k /)N | I B SRS
FEEVITHREOV,

R A e A AR O P iRV, B(EL, AT
DA v, 0450 BRI 25 i i s i s i 4, dn
Ko iR R RE N a0 o0 . AN ] LUIAR 3]
Wi P iRV, IR, PRI AR e R AT
R o XN SEEIESE T P Ui R V, 7R AT DLAR R
g B A i R AR Ak, SETSSE 1 23R A5 5 & i
B B 3 AT (A I A

1003003-5



roh b gk TA2

% 10 21

www.irla.cn
—

% 46 %

2.0 S— H

£0.5

6 8 10 12 14 16
Time/ms
9 NIF] P AR HL R T BRI AR 5 it £k
Fig.9 Output curve of base signal V1 with different V,
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