B2 411 * 5
2007 4 11

= %= W

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.28 No.11
Nov. ,2007

e
[—1

=)

B}

T A" OEFE

MEX % W Raf REE

FEHSAYEEERER S ETIE

Lk KRE

CP R SRBTFE T 4K06H 78 =, Jbat 100083)

E: RIE T 980nm i % B HE S R T AR A B T A 0O #% 51) BE A F . 50 9 8RO O 3 6 R SR AR RS L BT 6
11 LR T0pm, AL FLAE N 30pm , A1 A8 H TG 1A B 0 100pm. 45 1% 7,19,37 D HIC IS B, i e T e 10 B fE
FEL AL M 28 3 P T 3 3 4 AR 2R T 3 R A7) A G i DR B 5310 0 0. 26,0. 5 1 0. 6W. Hip 7 37 AN BT HY
FIREAE 6A JiK v L 7 (IR 98 30ps . BB 100HD WK T Wi th 2335 5 1. 4W.

KW | E WSRO IR BERR: K RIIR

PACC. 4255P; 4260B
FESYZES: TN248. 4

EEACC. 4320]
XEFRIRAS: A

1 3§

1988 4F,Iga % N S8l T 5 1 i A& 5 30
A0 2 R E S AT, i 20 4F Y & B, VCSEL
B R 2 AR O 2 40 R 0 T A 6L . H R B AR 1R
) VCSEL T £8) 1z N FH T Ot 45 3 17 0l , ix 2k 4%
PERA IR X R SE — /N F 20pm., &G RN F
100mW, J& F /NI R 45 14 . Bl & A1 4E A K F s 1F T
AR S K% VCSEL 1 #F 58 th 3% 3 1 N
Pl 5L 500 R I Fih &g SRR A . K
T3 VCSEL A A O MR 908 o5 . (1) 3 i = &
RN R B 6 AR W 5 5 5R R A s (2)
R 3 AR AR B I 3T 5 (DBR)  H A 65 48
K KTyt i JC 9 A VR 22 B 457 5 (3) e & 2
B AE ST AN T T4 2R, A AE AE BT
{14 [ 1. 1F 2 X B840 05, K% VCSEL AT LT
2R A A R A OB T ED OB R L B0t
i 2 45 45, 4w VCSEL (1%t oh 36, e B #2110
J7 k&R K VCSEL 19 5 & 61w AL 3xX Al DL
PR AR RS2 B (D3 K # A~ VCSEL (14 I X 1
505 (2) A /NI R 6 B C 4L R 1Y 2-D VC-
SEL %1 [ i 7£ 4 ## VCSEL 5] [4 1 HE 51) 45 ¥4
e iR R % HE A R A AT DL RS K B VCSEL
G S BB 15 48 AME R T L T DA R DG T
] f AR P 2 A3 6, K T 3R VCSEL %1 B i
oK K J D i) AHL 2 [ N 9 R L AH 56 SCHR R EE . AR SCHR
T A AT % HES K T % VCSEL %1
KR A AL T2 B & 450, A~ ko6 oT

* [H 58 A SR A) 4 Ik G 3 A BT B I H (HEHE 5. 60636030)
T i fE1E# . Email: wangqing(@mail. semi. ac. cn
2007-04-09 Y %],2007-05-16 & Fi

XEHE: 0253-4177(2007)11-1803-04

B E AR 70pm. A AL FLAE N 30m . AH 4B 56 [H]
B o 100, % 8 55 PR 20 31 HE B i 7,19, 37 A~ 0
4 51 K JHG 2 L i 5 i o e R E R 4 3l O 0. 26,05
0. 6W., S B I 34 0 980nm B iz . 53 b A SCXE
X BE A Y B (L A IO SRR AR T R AT

2 wREHIEME

A SCREAE I B A 4E B MOCVD & 4t A K i
A ANAE B Z5 R R VCSEL B B g HE 51 18 1 T
7N .

HME F ) FEEEAME AR ST 4871 28 X n
B DBR., 2R HI 41 53 0 72 o vsi/)s A 16 R BEL, Bl
Al,Ga,-, As (x = 0.12 - 0.9)/Al, sGa,,As/
Al,Ga,- As(x =0.9—>0.12)/Al,.1» Gag g5 As; £l &
3~ Ing.» Gap s As/GaAso. o, Po.os N A b 2 12 F B 1Y
IR I i FBE9E O 6nm, 22 58 8nm, 3 i =5[]
JZ V5 2 R R A O~ W IR T 1 JRE O 980nm; C 42
Z& 1y 30. 5 % p %! DBR, [A]#£2% 15 n %! DBR #f 7]
AL I AR FAR e 7 il Ik 5 p B DBR Z [A]
A—JZ 30nm JE K Aly.os Gao.oo As J2 DL 347 18 75
AL . Horh DBR Y S S 3% rhuo B K B 980nm.

Wi 1 RS MR TT B T AR 70pm, Ak
fLAE N 30m, AH AR TC H 0[] B 2 100pem , H5T
HI N A e R BRI R T < i e AT p W
T i H RO 2 7 ik AR SN AE A 2 8 e
RN B B 5 I AL 25 8 1k 75 T8 )5 T G ok I
FE VLN 3 Aly.os Gao.o» As J2 0 EL. = 430C T,
AW 90C/KZE X FE 1 Aly.os Gag.o As J2

©2007 HE T4



1804 E E it 5 28 &
Light 10
600 380 |
60
Ge-Au-Ni-A E 1
AT 500( 540 8
z z
] n_‘20
= 400F o 19 cells 16 =
5} 0 0.1 02 03 0, >
§ 3001 Current/A :ED
H "=
*Og 200 |
A DBR 100 37cells 12

Oxide
aperture

1 o % R RS 2 W T R SO & 91 R =R
Fig.1 Schematic drawing of a densely packed VC-
SEL array
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Fig.2 Lasing spectrum of the 19-elements VCSEL
array (the drive current is 2A DC,8 times the thresh-
old)
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Fig.3 I-V and P-I characteristics of the VCSEL ar-

rays
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Fig.4 Conversion efficiency curves of the VCSEL ar-
rays
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Fig.5 Far-field angle of the 19-elements VCSEL ar-

ray
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Fig.6 P-I curve of the 37-elements (the mesa diame-
ter of the element is 70pm, the oxide aperture is
30pm,and the center-to-center spacing of neighboring
elements is 100pm) array under pulse current (6A
pulse current,30pus at 100Hz)
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Densely Packed High Power VCSEL Arrays”

Wang Qing’, Cao Yulian, He Guorong, Wei Xin, Qu Hongwei,
Song Guofeng, Ma Wenquan, and Chen Lianghui

(Nano-Optoelectronics Laboratory, Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: The fabrication process of 980nm,densely packed,high power, VCSEL 2D-arrays is reported for the first time in
mainland China. The individual elements of the arrays are arranged in a honeycomb-like layout.the mesa diameter of the ele-
ment is 70pm, the oxide aperture is 30pum,and the center-to-center spacing of neighboring elements is 100pm. VCSEL arrays
containing 7,19,and 37 elements are fabricated,and the characteristics of the threshold current and the far-field angle are
discussed. Given CW operation at room temperature,these three kinds of arrays have 0. 26,0. 5,and 0. 6W output power,re-
spectively. With a 6A pulse current (30us at 100Hz) , the 37-elements array’s output power reaches 1. 4W.
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