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In order to improve the characteristics of the transverse mode of high-power vertical cavity surface
emitting lasers ( VCSELs), microlens are used to realize high power and single transverse mode by forming a

compound cavity with P-DBR and N-DBR of the VCSEL chip. Convex microlens is fabricated by one-step diffusion-

whole microlens surface of 13 nm are obtained. The maximum output power is 180 mW in continuous-wave (CW)
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limited wet-etching techniques on GaAs substrate. A novel material structure with nine In, ,Ga, s As (6 nm)/Ga, 5

5l

As, 3> P(8 nm) quantum wells is employed to emit the wavelength of 980 nm. The diameter of the active layer is about

=1

100 pm, and the nominal diameter of the microlens is 300 ym. The curvature radius of 959.81 xm and the RMS of the
VCSEL is also discussed.

operation at room temperature. The far-field FWHM divergence angle § ,and @ | of the single device at a current of

1500 mA is 7.8", 8.4°, respectively. The operation performance between microlens-integrated VCSEL and ordinary
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Fig. 1 Schematic diagram of microlens-integrated 980 nm

bottom-emitting oxide-confined VCSEL. The

nominal diameter of GaAs microlens is 300 pm
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Fig. 2 Schematic diagram of microlens by using

diffusion-limited wet etching

3 LEEIRHINE

FHR R L HOBE 14 300 pm B9 (0B 55 46 AR H
JEE TR SO Y P-1. V-1 i 08l 3 fros, i &1 3
AT DA L ETE AR 1500 mA T, fit g 25 ol
R T 180 mW, B A B A, B fE R
200 mALFPRFOE 0. 14 W /A, FeA iR 4. 400 Bk
HLBH 0. 43 Q. Ot % %5 1L 18 4 fr s, 0 {3 K
978. 1 nm, JEIE R L4 B0 0.8 nm, LI K A
90 0, (lateral divergence angle) #1 6, (vertical
divergence angle) 435}y 7. 8%, 8. 4°,4N& 5 /N,

200 5

3160- 14

g L

5 120 | 3%
| £
280} J2ls
,& >
S0 f 11

(=]

0 400 800 1200
D C curren /mA
3 fHEARN 300 pm [ E BE 4L BT S TH K §T
BOLAR Y P-1,V-1 4k
Fig. 3 P-I, V-I characteristics of microlens-integrated

VCSEL with an emitting window aperture of 300 pm

S 58 3 6 ELAT AR [ 00 5 4 A S A A Y

VCSEL fif T H 8 52 50k LA & Hi i VCSEL
B R LA A 300 mA 3% S i DR 240 mW L X J2
HT T (008 B Y 5 A P 645 SO 4 10 1 P O 2
D TR I R T ARGE B ) 2 1T 217 SR AN Y I A
A AR A P > AH R A B B VCSEL 1)
D TR ot B U T A B i) VOSEL, R i

1.0 -
f
_ 08} [
=] [}
S06 | l
£ [
2 .
5 0.4 - i \
= |
0.2 i
0.0 -
970 975 980 985 990
Spectrum /nm

P 4 s o 4 T I T R SO A 10 0 3 A
Fig. 4 Spectrum characteristics of microlens-integrated VCSEL
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Fig. 5 Far-field distribution of microlens-integrated
VCSEL at a current of 1500 mA
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Fig. 6 Far-field distribution of conventional

VCSEL at a current of 1500 mA
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Fig. 7 Comparison of far-field distribution of microlens-integrated and conventional VCSEL
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