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Fabrication and characteristics of InAs/GaSb Type-II
superlattice infrared detector pixel mesas
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(1. Key Laboratory of Infrared Imaging Materials and Detectors , Shanghai Institute of Technical Physics, Chinese
Academy of Sciences, Shanghai 200083, China;
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Abstract: The surface leakage current and thermal stability of the infrared detector are highly related to the sidewall sur-
face of the mesa. This work focused on researching the sidewalls' properties of InAs/GaSb type-1I superlattice middle-
wavelength infrared detectors by gate-control techniques. It was found the I-V curves for samples with or without an-
nealing showed significant difference at 80 K, and the dark current density of the annealing sample increased from
2.17x107 AJem® to 6. 96x10°A/cm’ comparing with the sample without annealing at the bias of -0. 05 V. The results of
gate-control experiment proved the surface fixed charge was increased by 2. 76x10”cm™ after annealing, which caused
severe surface tunneling leakage. And the XPS showed the elemental Sb increased after annealing.

Key words: Type-1I superlattice, rapid thermal annealing, gate-control structure, X-ray photoelectron spectroscopy
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Fig. 1 Schematic diagrams of mesa-structured InAs/GaSb su-
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perlattice detectors (a) gate-controlled structure device, (b)

device without passivation
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Fig. 3 Current-voltage curves of gate-controlled devices
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Fig. 4 The transfer characteristic curves of the gate-con-

trolled devices at -0. 05 V bias

N TR BB AT HE, S S T X
AR TR U TR A5 AR A% R THDIR 25 e 7 SR AR AT 5
(a) FIZs ORI 5 (b) AR I . APAR A s 8142 T
LA €5 TR0 000 B Ak F) BT 25 ph R 2, (A5 i B i i
DX H) 2% A 178 R FER A AR R
TRAEMZTCRERF T, W F 2R 1 ot/
p+ 45 DX, PR R 2048 BT 7S, 5 K ot L 3 95 2
FEE YRR S A A AR AR TR X



430 g hh 5 2 oKk I e 40 &

555 S RY N, 310 5 O 1 8 T A BOC ], A
e AR TR L o R, DA 4 H i il £
AT RUHEDN « 15 AR JORE I BEIR S B8, B 25
FEFE/IN, 0 SOK BESAE 547 IR AL , AT WA 2
R C TR T I DI W G e SR A S A [T A
[ 1 [ia) 2 S i) 8 T 48 I 15 A5 i R TR AL 1
Al 2y ORER AR 7 A 3 1l , BRI
T PEL AL T o DRIt AR R 1) T 2 1) S
FL RS R B B W R B 2 SR Al A FE AL A
e g £ ) 3R T A 2 A G 1w BV EL Ak T 2R
ERE,HFRTH T p+ 2R, 285
FEE R WA . FUA YN SO BT
J , 2R T U R SE O A O AT A A BRI A A A
SRR L AR S LSRRI PERE . W)
PP AR e i 2 D A v e 22 A 5 L 370 1 R 2R
G, AT AR T HG B DA P RE A s R B L I AT g
JEH TR 5 B A T R A XA RE, R T
PERBEGETFLAON ™ o AR 1.2 5 HF R 1 n Y
R 5 RO b TR (O I B o AV SRR LR
NG AT AR EAG SAE RTA J5 48 0 ) 2R 1T ] 2 F £y 285
JEE

AQ, = AV Cilqg = AVG'( d

Ho, e,y Si,NAHXT A B H 8, B e, =7. 5 ey N EL
AR, d NG )RIETE g S E T

)/q =+276 x 102 em?, (1)

Source Source
n+ n+
n+ -3 n+ 3
%3 w2
406 <o
: 2 8 =
1 2 5l
B p®
pt & Ground Pt Ground
p+ buffer p+ buffer
GaSb Substrate GaSb Substrate

(a) (®)
K5 OeBoohiEERm R ZE (a) B TRE, (b) 2/ CRE
TE - 2100 X0 58 L 31X
Fig. 5 Schematic diagrams of sidewall under (a) electron ac-
cumulation and ( b) hole accumulation at surface

Note: The red areas indicate high electric field regions
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