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Abstract The photovoltaic HgCdTe detectors with capacitive transimpedance amplifiers (CTIA) readout circuit is
irradiated by various in-band lasers. All is found that the nonirradiated detection units’ basal signals have responded,
when the incident laser power density increases about to 10> W/cm®. The responded value initially decreases and
then increases, and the noise increases with the power density increasing. With further investigation, it is
demonstrated that the paradoxical responded phenomenon is primarily caused by the public P pole structure of linear

array detectors and the public V. voltage structure of circuits.
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Fig. 1 Structure of HgCdTe array detector. (a) Structure of single pixel; (b) plane geometry structure of linear array
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Fig. 2 Experimental light-path diagram of short-wave HgCdTe linear detector irradiated by laser
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Fig. 3 V1 signal curve of HgCdTe linear detector’s odd-numbered columns irradiated by laser
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Fig.5 (a) Structure and (b) working time sequence of linear array detector’s readout circuit
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Fig. 7 Distribution curve of transverse current density

N6 A R RIAIL AR WA E 0N AT LS AN
3.2.2 B NIRLEME Y

AR 0 P A D L R0 2R FH 2 T 5 ™ 2R
(6 A O B SEAE P IR R i T AE 1 N XY
LA R S A G KT O A I A TR ¢
1 FL 5 2 4K S 1) AN [A] D5 1) 7 B R A Comsol X %
i s B D6 A B T 1 4R T HOBE AL R AT T 0 ot
B tEEARETOCERE BNRRLEN
28 o WLEEHH ARG BR R G LR B, {7 EC4G
RFEW AN T PR AR AR R IR R S R IR R R
IO ' L VAL B AL 2 R 400 I8 A a1 B Sl m MR R HL
14 A A IR AR 2K 15 A IR K0 D R IR 2 D (4
100)"" "2 2 0 =>2 I AR J A% Dl i o7 fi 3 R LA 22
ANt s PRI S Al AL e 5w AR R AR T A SO
fwok N -on-P BUZE Y, HLAAME R 45 A 1()
JiR R 4 FHRAME (MBE) J7 35 78 GaAs 4K -
AR B PR HeCdTe 2, 85 R HTE TiEA
BB PN 45 728 TEA X P RIAME R85 N
B, S2Pr HeCdTe gt M5 45 H in &l 1(b) By s . P
1 PN S5 5T A T IE HES . PN 4 22 [ JG H At B 5
G SR 36 PR A5 H L DI e Y R IR IR R 51k P
Wt e Vi 2RI 8 3 BUBR SR R 00 P ol TRk
A ARA T2 5 A A A AR B T B A L T R
3.2.3 WRLEMET 0

COMS YR 4545 1 s 2% o i R g 800 1 1
TEMBATHAAE T E VR . B
161 147 3T 37408 R I 50 ) P B 2 )l a5 e
(R A A R AR LR R4 I A A B R HLRR LA
A A CIB L RLC [ 2% 3 23 %) i B 3 i 9t . 3
1o S PRI Kl L B S AL AR EL BN R L
ANEr R R RERE 3 S BB AR 2R e 0k © 2 AR
55 1« PR AN I B i o B4 Y R 2. T AE
HEETH P BB RS H IR Vel [ — R H
AR P AR AR R SR V. A 8 8
BB RIS K AL R T 2 5 B HR
FATAE L WA
3.2.4 B

LRI 25 32 BROE IR IR &8 1F Bl B 2 R A
ARAR o T I SR A R BT R AT RUAS S R A i IR
Yo . TR RE

Co, 77Tt — VYD Q. (3)

AP TAR B AL I3 15 73 308 L GaAs IR JZ
HeCdTe &1 )2 BT )Z FAFBRZ G RE Cu )z .

1004001-4



IS5 B4 -

T, WA TZIRIEL - Q A2 W= BRI C; ) &,
ORI A TR B A L R AR S R RN 2 i Ak
S HOEH I CE AR K T [ 5 4R I 6 14 S 2 [H ke
SRR F 3l BT 1) L R AR 2 HE S D 1 14 1 A — 2 24

PV ) HgCdTe 2 F F 85 % 58 I 3 0 B B BF 5
e FEREAT TIHE . HEot TR AR LS A

FhuCs ) Comsol fff EL45 B4 & 8 fr s . Hi P B3t B 4%
H 1 mm, REREH 7.8 W/ em® , HE B[R] 2 s,

= 277586 5
a
2000 78.1
775 78.0
0 =1 77.9
’ 77.8
g -2000
5 773 E 7.7
~4000 77.6
o~ -2 775
77.1 774
-8000 77.3
1770
—-6000 -3000 0 3000 6000 77 —4000 0 4000
X /um X /um

A8 () BMAAZIRE 540 (b) HeCdTe TR 2R MR E S »
Fig. 8 Temperature fields of (a) each layer of detector and (b) surface of HgCdTe irradiated by laser

MR8 (b) /] LLE H 2 LA f KOG ) 3 % B2
7.8 W/cm® f5 BBF, HgCd Te ith F 2 0 B & & X 1
1.2 KO ARGE G R R F B B R AL
T 22 R s o PR IR Y ) RT DL 2 . R
RSN G F A5 A TR T B R HR AN A R
A L AR B TG I i e 5 3 v B IR AR 5 1 A R A
RBG . N e AR 3k P OB 25 4 | R 2L
Voo FLHE 285 0 2 38 RO I A 5 S5 ) L ) AR AR D A
3.3 ERFESKEMMIESNH

PRI 2% W 0 TAER sl B VR PE i 4
TR i 1) O PR R R . AL DA A S L TR R R
DL » FL e R I R0 5 7 it ) i R A K

[=—1,+1,. )
— D nlo Dpp“o
I, (1( i3 —+ Lp >9 (5)
Vi, — Ve
Lenfonle B ]
BB E COPA) JG (% B FE R
Vout = Vre{ _ét ’ (7)

L, R EHLT L L I A R 2
1, 4R AT Vi B Vi 40 B0 600 38 P A
AN BRHLIE . Lo 1L, 450 oL 7 0% 0 HOK e
D, 0 D, 43514 TR S R n,, B py, S
BB IT R F P K T ol TR AN K T
SO IE L Co WAL 28 L 45 (DA A (D R 0T 15

e Bew(e ™)1

Vout - Vref + Cilm Cn,“

(8)

AL E AR Vi — Vi =0 TE b IR o 500 i 9 1G5 P 70 X
T 1A T I R R 7 A B OR A R L TR I A SR B
TAEPHEREVETV, BIE. ST % L
fEIRZE .

MCTIA BB 454 1] LU 24 50 AR R 1 B
Iy HLA Co MR L O 2E WL fiF AN BE 75 5% 7% 21 fH 2 e
A SO AR 25 T 0T % R BRSO ™ AR T R TR (A
B9 JT %) o BE T 52 Wi B B4R 3R 28 3L P 1 i 5 v s
Vi, Ml NS B RIE Vi, A SCERC 12 D0 300
Fa AT PV B HaCdTe I 45 19 JF #6347 T
SEY WS« Bl AR O 2 AR BE O BRI
Wi o7 i 4 45 2 2 DR AP i 7 380 A 1) A A X
FUTR AN B & I iy RO A LA AR AR . SC
WKL 13 1 o 2 g A5 21 T 4 PV R HeCdTe HBLLI
A R HEOE D R I L i 1 PR

PN junction

© electron

photo current  dark current @ hole

B9 R T/ETREE

Fig. 9 Schematic diagram of work way of diode

OGRS B AR IR R A LA A
B NS » A REAE HE HH BT % r s DR R R R
ML PR By Vi AL 7R P i 1 2 R R
MIEFEE R 1.7X1072~1.1 W/em® B} V.
B Tb L BRG] B SR R R E R RV, B TS

1004001-5



2 i

# 1 Wik PV R HeCdTe 0 4% 76 A (6] D 3 5 5L I8 [T 14 Wi Jif

Table 1 Response of two PV HgCdTe detectors under various laser power

Detector Linearity /(Weem ™ ?)  Saturation /(Weem™ ?) Chaos /(Weem™ ?) Zero-output /(Weem™ ?)
No. 1 <0.23 0.23~0.53 3.5~5.0 12.7
No. 2 <0.18 0.19~0.53 3.5~6.0 14.3
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