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D esign and Fabrication of Verticalcavity Surface-am itting
Laser with Sm all Divergence

ZHANG Y an'’, NING Yongqiang, QN Li, SUN Yanfang,

LU Yun', WANG L#jun
(LK ey Laboratory of Excited State Processes Changchun Instinvte of Op tics Fine M echanics and Physics
ChineseA awdany of Sciences Changcun 130033 China
2 Graduate University of ChineseA cadany of Sciences Beijing 100039 China)

Abstract In this paper dramatt mprovenents n vertical cavity surface em itting laser (VCSEL) perfor
mance have been obtaned due to the advanced fabricatbn techn ues and electrical confnement aswell as
the structural desgn and growth of Braggm irrors A num erical smu lation of current density distrbu tbn n the
active of a laige aperture single device and an array elementw ere constructed It is found that the current den-
sity at the perm eter of the oxie aperture is higher than at the center of the active region The highe oder
transverse modes were excited due to the current crowd ng at the permeter of the oxde aperture which lea
ding to large divewence angle And it is suppressed by optim izing the p-contact dian eler in a single device
and suppressed by using an extraA u layer The far-fel angle of a single devicew ith a600 m ox de aperture
decreased fran 30 to 15 when the p-contact diameter is optimized fran 650 m to 580 m, and there is a
slght ncrease n output power due to the optin ization By using an extra Au layer the output aperture of a
4 4 wodmensbn array elan ent is decreased to 180 m, and the far-field angle of the array device is sup-

pressed to 10. There is a slght drop n output power due to the ntroduction of the extra Au layer
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