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Influence of different electrode sizes

on photoelectric diode current

QI Jiao-jiao,ZHAO Kai
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract ; This paper models a device structure of n-on-p Hg, _ Cd, Te infrared detector by means of Sentaurus TCAD.
Currents in different electrode sizes are simulated. Through simulation it is found that reverse current of photoelectric
diode gradually decreases with the decrease of the electrode size. This paper analyzes the phenomenon from two as-
pects, metal layer’ s effects on the electric potential distribution and the number of photons( Q) absorbed. The metal
layer has a modulation effect on electric potential distribution and (. The two causeses result in that the current de-
creases with the decrease of electrode size.
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Fig. | Structure of a photoelectric device
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Fig. 2 Profile structure of photoelectric diode
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Tab. 1 Simulation parameters of material and device
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Fig. 3 Structures ofdevice underdifferent electrode sizes condition

AR LA_E AR PEE5A AN R AR RS 2647 R 20531
AT TR R T H . FERR - U R
D L AL, % 8% 1 10 75 1R 20 M R A
ABICWRT 9.5 wm, ASBLRER # N 0.01 W/
em’ o AR HU R SF A0 R, BF U - WU 11
HARANE 4 s o AT AT Y B Uk 58
JEM 27 pm Jgi/NE] 7 o B R, R R T E
T AR A X (EL BT

-1.58

T T T T
—a— width=27 pm
—8— width=25 um
-1.59 F_a— widthg 7

—v— width=19 um
_1.60 L—¢— width=13 ym
’ —«¢— Width=7 um

:1.61 Mﬁ’/
1.62 H_HM*/A/‘
-1.63 W

-1.64

Anode Current/nA

1 1 1 1
-0.5 -0.4 -0.3 -0.2 -0.1 0.0
Anode Voltage/V

P4 O [l H e RS 2 T A A ek 0 i v s ) 2 A T 2
Fig. 4 Diode current versus voltage under different

electrode sizes condition
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Fig. 5 Electric potential distributionunder different

electrode sizes condition
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Fig. 6 Q valuesunder different electrode sizes condition
4 B 5

A CfE T Sentaurus TCAD H1 A% X6 i % 7K O HL
TR AT T R, JE AN [ H AR RO R A
ORI B MRS R AT LR A
RS /0N, AR B O B R I/ e AR SO
42 )8 J2 X1 4 6 HL a3 A 118 52 1) R R 1 ' 1
BH Q PIAMEEHAT T 4307 o HARORA 2 3 A 42 ik
T IREE SRR, X g 4 N HL o0 A A — & 1Y A
VERT, 16 4 25 B 30 1) Fi, 3 Bl 4 Pl B RO T 1) il /) i
U/ 5 AN ) B R RS 25 10 Bl WO A O %% BE AN
[] , & BBt A P A RO 8 384 R, e i ity o' 74 H
W, FEOCH RN o B BE A A RS 1
JIN Bl DR 't L AR AE B O L R B N .
SN LA RA T S HEMER, a0 ik T
ST BEE T

Sk :

[1] A Rogalski. New material systems for third generation in-
frared detectors[ J]. Proc. of SPIE,2009,7388.73880].

[2] Philippe Tribolet, Michel Vuillermet, David Billon Lan-
frey. MCT IR detectors in France [ J].
2011,8012.:801235.

[3] ZENG Gehong. Performance HgCdTe infrared detector at

Proc. of SPIE,

different temperatures [ J ]. Infrared Technology,2012,34



ot 5 4 s

No. 8 2018

ARGFAE AN]SR R G — AR A R 3L ) 2

1013

(4]

(5]

(1) :1 —15. (in Chinese)

BT, HeCdTe ZLAMEM R PERE /XM [T ] LLAMER
2012,34(1):1 - 15.

ARG LA F (M. 1 R Jb 5T 88 Tl AR
*t,2006.

P K Saxena, P Chakrabarti. Analytical simulation of
HgCdTe photovoltaic detector for long wavelength infrared
(LWIR) applications[ J]. Optoelectronics and advanced
materials,2008,2(3) :140 — 147.

XU Xiangyan, LU Wei, CHEN Xiaoshuang, etc. Numerical
simulation of long wavelength photovoltaic HgCdTe photo-
diodes [ J ]. Journal of Infrared and Millimeter Wave,
2006,25(4) :251 —256. (iin Chinese)

TR e, Bl T8, BRI, 45 DB AR AL K HeCdTe ZEARA
Mg BB FE [T]. 20405 2K %4 2006,

(7]

(9]

25(4) ;251 -256.

Weida Hu, Xiaoshuang Chen,Zhenhua Ye. Accurate Sim-
ulation of emperature — Dependent Dark Current in
HgCdTe Infrared Detectors Assisted by nalytical Modeling
[J]. Joumal of ElectronicMaterials, 2010, 39 (7):
981 - 985.

BT AR R P M. 1R, b R R
t,2005.

ZHAO Hua. Backside-illuminated HgCdTe/CdTe photodi-
odes[J]. Laser & Infrared,1979,9(8):46 —48. (in Chi-
nese)

AR, 5 10 B R HeCdTe/ CdTe SEHL —HRAE [T ]. BOE
54141,1979,9(8) ;46 —48.

WL 5. S A I S B [ M. JE st fe 7 Tk H R
*1,2007.



