26 Vol. 26  Supplement
2005 6 CHINESE JOURNAL OF SEMICONDUCTORS June, 2005
980 N

nm
( 100022)
, AlAs/AlGaAs . s
980nm 980nm (VCSEL).
VCSEL,
0. 8mA, 8mW.
PACC: 8160C; 4255P EEACC. 2550E
. TN248 . A : 0253-4177(2005)S0-0129-03
GaAs . 60nm
1 Al(x 98 Ga(x 02 As 1. 54
, DBR s
(VCSELs) s .
s N N VCSEL
, VCSEL ,
, VCSELs .
b |:1N4:| b b
4pm DBR,
’ ’ . Alo. 98 Ga(x 02 As
R 350 ~500°C
2 ) 90°C N, ,
. Al
VCSEL ,  AlyGag 1 As Aly s Gag oy As
(100)  (111>A 2° n -GaAs , Al
. Al-
GaAS . All ()y ’
(DBR) 26 Si n Aly ¢ Gay  As/ , . ,
GaAs DBR 22 Al o Ga, 1 As/ ( ) ,
GaAs DBR 3 8nm R y /
InGaAs 10nm  GaAs Al- , VCSELs
* ( :60276033,69889601) , ( :2002AA312070) (
:(G20000683-02)
2004-10-13 ,2004-11-21 ©2005



130

26
Bl p n Ti/
Au AuGeNi/Au.
/ : sl
DBR a0l = Experiment results
' Linear fit
<
E
7
22
Aperture size/pm
n Lhk
TR TR P50 1 3 150 N\a (b)
n-nedul (E— = Experment results
140+ Linear fit
1 =
'\3 130
Fig. 1 Schematic of oxidation confined intracavity con- S
27 120+
tacted VCSEL 7
= 110t .
100+ N
3 10 12 14 16 18 20 22
Aperture size/pm
2(a) (b 2 VCSEL
VCSELs , Fig. 2 Threshold current density and series resistance
of VCSEL versus oxidation aperture size
VCSEI 10pum 5 5
. ’ * Power
VCSEL, 1. 75mA s ¢l - -- Voltage P
1750A/cm?*, 1500 ; % >
£ )
18ym  VCSEL, 5 4r 14 2
) -7 3
4.5mA . 1358A/cm?” , £ a--- =
21 12
100Q. L -
0 0
0 10 20 30 40
9 b
Current/mA
b
3 . 20pm  VCSEL
b b
Fig. 3 Optical output power and voltage of VCSEL
’ with aperture size of 20pm versus the injected current
’ ’ under the testing condition of room temperature and
0. 8mA, 15mA pulse
3.2mW; , S5mA
s 35rnA . 8mW, 4
977nm s 0. 6nm. 3

980nm

VCSELs.,



980nm 131

lasers with tapered oxide apertures for low scattering loss. E-

, 35mA , SmW lectron Lett,1997,33:869
[5] Chand N,Jordan A S,Chu S N G. Residual oxygen levels in

980nm
AlGaAs/GaAs quantum well laser structures; Effects of Si
and Be doping and substrate misorientation. Appl Phys Lett,
1991.59.3270
N N . [ 6] Dong Limin, Guo Xia, Qu Hongwei, et al. Study of the Al-
GaAs wet nitrogen oxidation with different diameter. Journal
of Optoelectronics ¢ Lasers,2004,15(8):941(in Chinese)[
. . , . AlGaAs
. ,2004,15(8) :941]
[1] Jiang Jianping. Semiconductor lasers. Beijing: Publishing [77] Dong Limin.Guo Xia. Qu Hongwei. et al. Study of Al -
House of Electronics Industry, 2000 170 (in Chinese) [ Gao.oz As wet nitrogen oxidation rule. Chinese Journal of
. . : +2000:170] Semiconductors,2004,26(1) ;197 (in Chinese) [ ’ s
[ 2] Coldren L A, Thibeault B J,Hegblom E R,et al. Dielectric ap- Al os Gao.op As ) ,
erture as intracavity lenses in vertical cavity lasers. Appl Phys 2004,26(1):197)]

Lett,1996,68:313 [8]
[ 3] Lear K L,Mar A,Choquette K D,et al. High frequency mod-

Shin ] H,Han H Y,Lee Y H. Very small oxide-confined ver-

tical microcavity lasers with high-contrast AlGaAs-Al, O,
ulation of oxide confined vertical cavity surface emitting la- mirrors. IEEE Photonics Technol Lett,1998,10;754

sers. Electron Lett,1996,32:457
[ 4] Hegblom E R,Babic D I, Thibeault B J, et al. Vertical cavity

Fabrication of 980nm Vertical-Cavity Surface-Emitting-Diodes”

Guo Xia, Dong Limin, Qu Hongwei, Da Xiaoli, Du Jinyu, Deng Jun, and Shen Guangdi
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Beijing Optoelectronic Technology Laboratory . Beijing 100022, China)

Abstract: 980nm vertical-cavity surface-emitting-diodes (VCSELs) are fabricated by employing metal organic chemical vapor
deposition technique and AlAs/AlGaAs selective wet nitrogen oxidation technique which helps to realize the electrical and opti-
cal confinement in the VCSEL devices. The effects of oxidation aperture size on the performance of the VCSEL,such as thresh-
old current and series resistance, are analyzed through fabricating VCSELs with different aperture size at the same time. The

minimum threshold current is 0. 8mA and the maximum optical output power achieved is about 8mW.
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