+OE B ot
CHINESE JOURNAL OF LASERS

BB MW
2006 4 8 A

NEHES: 0258-7025(2006)08-1013-04

IR RCR M AR ROE AR RY
PR A AL 5 05 14
ok B E E 4 B RS

(REBETR¥FRADFLFRPERERALRE, HH KF 130022)

BWE LS FRINMEMBE & KRR b, RAKFHREATZHET ENRKR. K-S InGaAlAs/AlGaAs/
GaAs B35 WL F BF (DQW) 45 # ¥ 82 (QCW) L FR - SR O AS , EH T 808 nimif R B LB W B E B
@B, Kb HREATZEERATHRGLZPHBASHZER S BRRRAC B 2B T K HR: 2%
BRIRFR R 40:20: 1 I IR G VAWM. IR MMEESKGE LS AREESWETE FAHR72.7%,100 Hz,200 psh
HEETEZGTHBRERTA N2 A, FIRPREDL. 25 W/A,RKE-BEHEREETH 51%.

KR WOLE R THREORE s R A MR T B KBRS

RESES TN 248.4 XERARIRE A

Fabrication on High Power, High Efficiency Linear Array Diode Lasers
by Pulse Anodic Oxidation

GAO Xin, ZHANG Jing, LI Hui, QU Yi, BO Bao-xue

(State Key Laboratory on High Power Semiconductor Lasers, Changchun University of
Science and Technology, Changchun, Jilin 130022, China)

Abstract InGaAlAs/AlGaAs/GaAs strained double quantum well (DQW) linear array diode lasers with asymmetric
wide waveguide have been successfully fabricated by pulse anodic oxidation process upon molecular beam epitaxy
(MBE) material growth, high efficiency and high power quasi-continuous-wave (QCW) output has been realized at
808 nm wavelength. The pulse anodic oxidation process is used to etching and insulating film preparation in QCW
device process with electrolyte solution of 4:20:1:1 ratio of glycol : deionization water : phosphoric acid : 2%
hydrochloric acid. The fill factor of the prepared linear array is about 72.7%, the threshold current and slope
efficiency of the prepared devices are 24 A and 1. 25 W/A respectively under QCW operation condition of 100 Hz

repetitive frequency and 200 us pulse width, a maximum electrical-optical conversion efficiency of 51% has been
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achieved.
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Fig.1 Schematic diagram of energy band gap of

DQW diode lasers with asymmetric wide waveguide

22(0.5X10"% ~1X10" cm™*) Gao. 50 Aly. 50 As_I PRl
B, & 5 & K 100 nm B i E B & (2X10° ~
5X10'" cm™*)GaAs BRIFEMZ . GaAs B2 1
il 2 B £E K TR BE R 580 C, Bt & R AR KR Y
H680 C,AMEE T GaAs By 4 K o BF AR+ 7E
1.0 pm/h, [/ V 3 i Hl7E 8~15,

I 35°
1.0 s NHM
asymmetric |
~ 0.8 H — =
= b e 0 60
= 0.6 ool Farfield angle/(°)
2 IR
‘@ L el
g 04 HEN
= 02l ,' 'g; 4 | symmetric
/=
0.0F ol
0 1 2 3 4 5

Distance /um

B 2 SR 5IEXRE S NGRS 55T
HEER
Fig. 2 Calculated intensity distribution and farfield for

symmetric and asymmetric waveguides
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Fig. 3 Schematic diagram of anodic oxidation setup
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Fig.4 Schematic diagram of QCW linear array

diode lasers
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efficiency versus injection current and typical
spectra for 10 mm wide QCW linear array diode

lasers

RN 51% . RKINFRA FAEBOLA Y -LH K
RERHBRFRBEASR BFHFEBHEE
SRS TR G B e TR R R e R F N R R .
T 100 pm FE A A R K B9 B 2R TE 4% 1 PR AR T
BB R AP FEAEAR 2~3 e, HEB T
KRB IONU L. EEHSM LT —BRAL
FARMTIB SIS BT RA R ST R IE L SiO;
Sis N, FHUGE LEZZHOFTESMA M GaAs BK
T R R TR AR OB 2 v, T b SR A AE B X
Y 22 B T I8/ EE AR B9 R RO R A b iE T RE R R —
E FHL TR 4 SR (A 1 G R K L BEL R A o A RK
RTRE, HW 8 F T2 Pt 1 b 2 i /IR
ERIEZHEETHARZ, BRENFRRS KT
MREFERZHRRLEFES RASHNEEH.
WHAGRE LT LN R R ERB RS
T 7 A B 2 9 2 T R s 38 o2 ) 0 16 L O
SR Bk b B AR R ALTE JR B #1BEAS R S AL B T A 9
ROR i B TR SR AR R 2 R RN )
S B » AN 8 B 5 7 AR W) S T R B 5 (Rt oy
HIEJZ AR EALTE B 7T 8B B T 080 8 3% 7 R
SGREMFES REOSWEERE, BB R meE



1016 H

# >k 33%

F 78 R T30 ) 81 BF P9 4RI T 76 R B 4 B 1Y
FEHNEES . RESGNENEGE. RATH
BWE T RS MR LIRS, B 6 RRRE
S TEAR FEAK B B OC R R G R, = EH T 45
T R B 33, 6° CEIELSE, FWHM) , V47 F
45 T R R R A TR A K R 3 S T A BT RS
(4.5°~8. 7)), M BB HEAKETHRY R &
A B AR K P R B RN FE B . B
TREFCHN BN R R T RN TERE
(80 pmF)p IR BOLES , e 15 77 1 L B AR R A
TRE T W e RR (B ) 454, (B REE A H R
WA A —E W s IRy &, A Bk R
TR M. RIBHESHEB I, K S REE NS
BHESATEZENRNEESEN. i, S
TRHE WS RBITH RS 548 kS HFR K
SHLH, HWmARTHFEE-KAHT S5X
1070~ i FRESAS EITH R LNEE R
AR 10 BR, BB HEARMETHAIBET
A REk20 CULL, B AFEA T BT S R4
(RBRIASOTHE S TRERERREAWNEA
BT I B 22 (E, R (8 25 1 1 M) 1) T 45 M A TE A
P U Y R T B S AR A, (o 2% TR A 1] T BB AR
WS, BB AEBEEER. A HEEF
HFHEEEATN SRR FERELAS bR
KILEME B FARE RN U ZETRE
AERH—ITHEE.

(a)

0, =336
(FWHM)

Intensity /(a.u.)

-60 -30 0 30 60
Angle along the fastaxis 6 /( ° )
(b)

6.7° 150 A
8.1°120A
7.2°90A
6.3°60A
4.5°30A

Intensity /(a.u.)

|
w
(el

0 30
Angle along the slowaxis 8 /( °)

Bl 6 kMR HOLIE S

Fig. 6 Farfield of linear array diode lasers
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