Bad Ho

2017 4 9 A

o

e
CHINESE JOURNAL OF LASERS

September, 2017
HE

P4t 5 pwm 19 I oy i IR T s Oe 4%
=R

Sl TR A 4 A5 SUBRSEBR . I RS 610036
BB B BR . 3 100083

KA

T = A A B 25 0 AR 5 pem B AR 8] T 34 D T RO O 2% A 3R R ) A R R EAT AR L AR
doi:

BT PR AE 1550 nm BHE M E &SR F(Q BBEEN Q S T fifitk, 2T LSRR FEMT T EZH & T
AlGalnAs/InP B #IE W EOLH AR 5 pm B FFEE R 1 pm, ZEOCETE 298 K T LB T 3% 22 5k iy
o R AR A A S BIEOE S A R R T4 5.5X107°

FESES TN248.4

10.3788/CJL201744.0901010

WL BEHE N 4 mA, FEEAWRT N 9 mA IO BB G] LAl 3k 33.4 dB, 3 T ER T B G T HOE a8
WOt 2 FABOLA; WO IR BR2E 2k
X ERFRIRE A

Abstract

emission characteristics for a

5

Unidirectional-Emission Circular Microcavity Laser with Radius of 5 pm
Lii Xiaomeng', Huang Yongzhen®, Zou Lingxiu*, Yang Yuede’, Xiao Jinlong”
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On the basis of three-dimensional finite-difference time-domain method, the mode and unidirectional-

— .

pm-radius microcavity laser with radial waveguide are studied. Q factors and mode
field patterns for high-Q transverse electric mode near the wavelength of 1550 nm are obtained. An AlGalnAs/InP
circular microcavity laser with radius of 5 pm is fabricated by semiconductor planar processing technology, with a
1 pm wide output waveguide directly connected to the cavity. Continuous single mode lasing is achieved with a
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threshold current of 4 mA at the temperature of 298 K. The side mode suppression ratio of the laser is 33.4 dB
=

when the injection current is 9 mA. On the basis of rate equation, the laser model intensity is fitted with the change
of the injection current, and the spontaneous emission factor of the laser is about 5.5X1077.
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Fig. 1 Three-dimensional model of microcavity laser Fig. 2 TE mode intensity spectra of microcavity laser
with radial waveguide obtained by broadband source
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Fig. 3 Normalized intensity distributions | H. | ? of the symmetric mode at 1519.6 nm in cross

sections of (a) =0 pm and (b) y=0 pm
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Fig. 4 Preparation process flow for microcavity laser
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Fig. 5 (a) SEM image of microcavity laser after ICP etching; (b) microscopic picture of fabricated microcavity laser
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Fig. 6 Output power-current and voltage-current curves measured at 298 K
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Fig. 8 Calculated mode intensity-normalized current curves at different spontaneous emission factors,

the inset is the variation of output power with injection current
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