% AT K% 5 M Gk 2018 % 5 A
Vol.47 No.5 Infrared and Laser Engineering May.2018

2 um InGaSb/AlGaAsSb & FHF LB A E FRFH R
EOME ELABR R FOREE AN AR TR

(1. %‘ﬁimiﬂir%i%g;k# WwF 5 A TAFR, Hmik 639798;
2. HimI A FRIRF KDLHERT,HHmIK 637553;
3. PEAMRFRFFRARLT FFARELBEREEEEE, LT 100083 ;
4. PEMFZRREALSHBZIREDERRI AARFALABRELEEE, 4 KA 130033;
5. kAR IKRF ZHEFFRELBRELEESRE, T4 KA 130022)

W OE. EFT —MIKHEE(~131 A/cm?)2 wm InGaSb/AlGaAsSb & -F B (Single Quantum Well, SQW)
BAR, A ZBEABENBEER T n TR, BABEWEREERF n P pn L0 ER
F n Ao nA GaSb ATk E n A2 BZ A R EALNEBE T n \3RS AR, BIREM20CTHG
3| 80 T, AL B e BAREAEF n A 4.0 BAKE 33,24 R 5 e A 69 32 0B A VA B Mk 5249 GaSb
AR 4 (pn %5 .GaSb/ A B 45 A T n R R ABD A0

XA FEREALE; #ZART A RETTH

b ESES . TN248 X FRERL: A DOI: 10.3788/IRLA201847.0503001

Investigation on ideality factor of 2 pm InGaSb/AlGaAsSb

quantum well laser

Li Xiang', Wang Hong', Qiao Zhongliang'®, Zhang Yu’, Xu Yingqiang®, Niu Zhichuan®,
Tong Cunzhu', Liu Chongyang®

(1. School of Electrical and Electronic Engineering, Nanyang Technological University, Singapore 639798;
2. Temasek Laboratories, Nanyang Technological University, Singapore 637553;

3. State Key Laboratories of Superlattices and Microstructures, Institute of Semiconductors, Chinese Academy of Sciences,
Beijing 100083, China; 4. State Key Lab of Luminescence and Applications, Changchun Institute of Optics, Fine Mechanics and
Physics, Chinese Academy of Sciences, Changchun 130033, China; 5. The National Key Laboratory on High Power Semiconductor
Lasers, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: 2 pm InGaSb/AlGaAsSb single quantum well(SQW) laser with low threshold current density of
~131 A/cm? and its ideality factor n was presented. The ideality factors n of the central p—n junction and
the n—GaSb/metal junction sum up to be the total ideality factor n of the laser. The total ideality factor n
decreases from 4.0 to 3.3 when the temperature was increased from 20 to 80 C. The results are in good
agreement with the applied theoretical model as well as the ideality factor n of the individual GaSb -
based junctions(p—n junction, GaSb/metal junction etc.).
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Fig.1 Temperature-dependent L—I curves and power (both facets)

InGaSb SQW laser
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Fig.2 Schematic diagram of the InGaSb SQW laser structure and

its equivalent circuit
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Fig.3 (a) I-V characteristics of the InGaSb SQW laser at 20 C,

(b) differential resistance of the laser at 20 C
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Fig.4 (a) Semilogarithmic plot of the /-V characteristics of the
InGaSb SQW laser at 20 ‘C, (b) total ideality factor of

the laser at 20 C

FTF B X S H H R ol B S B R R s RE 8
AT R AR N T n BB o AN AR /N, P AR
P n AR, T2 B0 52 90 IR A BHG AR 22 4 1R 1 52
Wi 24 AN R 8 OR 2 HOE AR B9 T R HL s RO
I, PR R TR e R B T — R XA
L B i P 19 R 22 A Oy 7 A 45 (O S p 25 R
B Al ) GaSb/ 4 J& £5) 2k 5 (9 o X g BLAR N1 n

W T — AR R /ME, R 2 4.0, T X A B E
M7 PR TAS BB AR SRR . A A e
GO, H I BT B A 18 1 T A SR R
R 2R, S SRS T n AW BT

HEH AT L, SR AR P T n 4.0 ORI, 1 e 2
e pn &, TE N E T PFES R AETE , pn S5 Y
HUAR N 7 n AT M0 57 /9 GaSb 4K pn 4519 2.0 =
A BTN DR R AR AT AR R T R T
(e B2, T A2 2E 1 i A 2R B i &2 & i 2 (275 SRH
& A BTG 5), TR iy T 2800 7 e
(385 O, A A2 A 1 L0 e 2 B ORI ol T R A A
R RS HO TR RO BE e O R AR
KT noE 1.0M) 1f SRH & A 5 208 T BE 1 — K
J7 BLIE FE O i BRI 5 2 2.0) 0 T 52 i B9 n
T GaSb/<x J& &4, oI 5 2 2% SCHIR[9]H 42 51 i JL
PR, BT DAHBEAE N n NLXAE 1.7~2.0 /2
o PIAEE R BEAR D 5 n AR, SUK 10O A% S B
B 1 48 R 4 o

N TS AR X T O A SR BN T n
UREWA L SR 4 I T O & AE 20 .40.60 .80 C
I AR 2 R R A S() B R o il DA 308 i)
EHYIT IS BRI AW R R 1 ST 4 AR

0.06
InGaSb SQW laser
20°C,n=4.0
40°C,n=3.8
< 0.04F 60°C,n=3.5
= 80°C,n=3.3
|
o
=
=
O 0.02f
0 =
0.3 0.4 0.5 0.6 0.7
Voltage/V
InGaSb SQW laser ; 5
8r ' Threshold
S . . . Vvoltage
g :
&
2
.?;3
=2
5 ‘ (8 S (®)
0.3 0.4 0.5 0.6 0.7
Voltage/V

[ 5 InGaSb SQW 3t # 7 20,40 .60 , 80 CHY , B, i (a) fil
HAL P T (b) 55 45 1 S8 e T A G R

Fig.5 (a) I-V characteristics of the InGaSb SQW laser at four
different temperatures (20, 40, 60, and 80 C), (b) total

ideality factor of the laser at above four temperatures
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