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Abnormal response law and mechanism of linear array HgCdTe

detector irradiated by nanosecond pulse laser
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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.2 Experimental light-path diagram of HgCdTe linear detector
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of base signal V1 for different laser energy density
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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
ero voltage outpu >43.6 >43.6

(CD phase)

1003003-3



sroh gk TA2

% 10 21

www.irla.cn
—

% 46 %

R2EMBEES V2 AMRELEEZETLE
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

I b R S48 B AT LAAS S DL RS2 ML

(1) BEE A SFPHOERE I R B34 K, PRI 5 Bl 4
WG T LA % VL i) o 2 30 7 B2 1% i o7 R A
W 5 FrR . FERERE S KT 36.2 mJ/cm? B X ik i
VA M [N I A R IS LR R 1 S LR 0.9V, BIE
5t AB B BB R % T 43.6 mI/em? B, VI FE ik
PO A BRI B BT A AR T R B B R 7E-0.1~0.2 V
XA N, Ba g 7 0V BT, BRI 5 7 oD Bt FRax
MG R HIRAF T F i

(2) WNE 4 FTLUFE Y, Semni{ES v2 224 fkop
o BRI 3 43R TR A W B,

(3) Bl A SFHOGRE BB 136, BRI 5 Bk
i Gt 5 AR BR IGoT e m N (5 5 v2 2 ES
Wy B g o7 BLAE , A&l 6 FT o , Hodr  AB BEA IR |
FHEE, AR T G A5 5 R I L B ik op 0O ik o
2B I BRI HE K  BC BB R AR A B, 180T
S A7 5 R W (AN B 95 ' B 22 R 174 48 R A
b, Hoh gl BAG o e . HL IR 29 R 2.2V, Rk
8 BR AR 0 1 6 B HEL RA 2.8 V5 CD By B R R
BB, R IT Y S A5 5 R I {1 B Pk o 50 e
% 1 B8 KIS s DE By BONAR RS B, 130T
S A5 5 F R R (AR AE e AR, bl s IR AR
TR B HL R 20 0.5V, R 14 BR A% T 1 Y6 i 1
HLHE 220 1.1V ASBE K b 380 AR 2% 5 0 A8 4 i AR
ks EF By Be ma iy b B, AR IT G N AE 5 L
WL B Jok o 50O G R 5 3 1 8 ST 38 K5 FG By BE
M) SO P R B, A5 TG B4 S 17 5 5 Fl, e s 8 A e

1o A, G R IRAR T e R B LR 3.2V, R
@ MR IC R G N B TR 2950 2.3 VA BE K i O RE
i AR AT

(4) I Q mALE D Bl AR ARG 1 Dl M IO L T
EORYR IR OTARE 1 AQ Bir B, RBHR IR1R T Y
SR LT R TR IS OT e I O e R 4
R G R A 5 V2 H R B B R L B — A ]
B, DA IR B G Jg d JS2 U1 B 5 75 QG B B oA B et R
PRI HEIE L /N TR IR0, I EROE R
HE TR 40 B8 e i 7 A5 V2 SR Bl B B
— AR AR I A TR S

2 iz AL )

2.1 BERIERE

SR FH B FE 51 ) HgCdTe #R I 2% 19352 HY o %
G RN A3 < B PR [ 5 B P AL L R T
Fan e 7 fin, Hor i A G H I Sk e 2 R B L
KHH(CTIA) {5 5 T B H 1% A AH 5 SR A (CDS)
HL I, T LA 2 /) H B R RS i R TR
IR R AR (buffer) 22 vl , e 25 LRSS V1 v2, &
1 Reset B E AL, R HIHRM #5819 TAEIR
A, SH1 SH2 JRAETFC, il # ] SHI , SH2 XHF
ST RAE

[€] 7 HgCdTe £k M H4 00 25 1) e 1% 45 1) 15

Fig.7 Circuit diagram of HgCdTe linear array detector

ey BB Bk bk R an il 8 Bk, 18 8 CLK
HZ WSS I BRI 40 ps, Reset =y HL - I
AR ST I E], FR ST IEE] G 300 s ; Reset {5 HL -1 2
B FE], A A Tk HR AT 256 METTRIAR
Iy Reset AL I o fd BT A SoT AU AL A I
MRS, RATEE R RAFEA Reset 22 4y i P
AT, RIS SH1 22 Ik AL - U BRZF LY G
BRI SYERAEIFAAETER A CL b, IRl VI {5

1003003 -4



oGk T2

% 10 3 www.irla.cn % 46 &
= 4l g 4 I 28 e %2 TR £ _

Shath, V1R ERIE I ERIRAE S . V1 RAESE R - exp(q ka V., )_1 } -
J& ,SHI 2Ry iV, BN Gy GRS B0 o oI

5 MBS PR B N, SH2 A ML S, TR AR SR EE 12 TR A R

FRELS HUG SH2 45 g 85 1, A SHI 75 2 5 L 5 Vae=Virt 2L )

FI| SH2 PR A2 iy W~ Z [ i AR 3 BF [l N G R
ZHCIE T YRR RS 2 h, JFiEad v2
ity v2 RIS R0 g 08 56 N A5 5

SH2 72

SH1 Vl

Resel| [ 1|

Start L

e FUUUU U UL

21.1 212 213 214 215
Time/ms

8 Tl 4 AR R 45 1) A B 18
Fig.8 Working time sequence diagram of HgCdTe detector
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