%51 5% 5 NGt TR 2022 % 5 A
Vol.51 No.5 Infrared and Laser Engineering May 2022

R TH St A 2E B T A 5 i O =5 1 R 5 1R B 32
'7%3 Hﬂl,zﬁ’ ’7%‘:);{;‘73‘123’ ’&F—?‘—‘T"LZQ’ gﬁ4%_¢_1,2,3, %\1%%{21,2,3, ]Jﬁl g§1,2,3*

(1. PEAHFRFFEARL FFEHAAHFELERE, K 100083;
2. P EHFRRF HAS AR PO, LK 100049;
JARLEF FHRMAE B R T EEEEE, LR 100083)

W OE: R T A@AMmE Mt A m A SO 8 (VCSEL) 9 m k2 RI4E R . I & @ s,
SR F) 2R IR T 690 PR AR & 09 AT AL BEAT T 45 &, 45 R A R @ A2 iRiIKE AR 44~130 nm e
MY TEAA TR, EARKG I LS 2, L@ EM VCSEL £ A B4 TR S T mkdrH b
(Orthogonal Polarization Suppression Ratio, OPSR) A8 i& 20 dB, 1&¥& /3544 18] 4 ¥4 4| L ik 2] 40 dB, H
SR SLEIT AR RMEIER ., AT h—FRIE M mikisfl e 2R, FIET 7@ 240
B0 AP R A LM, B X #AY 7 G 49 VCSEL 49 OPSR #i% 20 dB vA £, WX 5 M7 &P & @ %
M2 VCSEL 5 HLAE T ARk 09 —F2 A 5 FF

KR FAHR@AABLE; REAM; RIRIEH; IR

FESES: TN248.4 XRAPRERS: A DOI: 10.3788/IRLA20210332

Polarization characteristics of surface grating

vertical cavity surface emitting laser

. . . . . . . . . . . . *
Li Ming'*?, Li Yaobin'**, Qiu Pingping'?**, Yan Weinian'**, Jia Ruiwen'**, Kan Qiang'**

(1. Key Laboratory of Semiconductor Materials Science, Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China;
2. Center of Materials Science and Optoelectronics Engineering, University of Chinese Academy of Sciences, Beijing 100049, China;

3. Beijing Key Laboratory of Low Dimensional Semiconductor Materials and Devices, Beijing 100083, China)

Abstract: The polarization control of vertical cavity surface emitting laser (VCSEL) with surface grating
structure was studied. After introducing the surface grating, the polarization-dependent mirror loss under different
etching depths was simulated. The results show that the etching depth of the surface grating can achieve stable
polarization in the range of 44 nm to 130 nm, which has a large fabrication tolerance. For the fundamental
transverse mode, the orthogonal polarization suppression ratio (OPSR) of the surface grating VCSEL is more than
20 dB, and the peak-to-peak OPSR of the polarization-resolved spectrum reaches 40 dB. Effective polarization
control can also be achieved even for multimode VCSEL. In order to further verify the effect of the grating on
polarization control, two surface gratings with mutually perpendicular directions were fabricated. The OPSRs of
the VCSEL with the two directional gratings were more than 20 dB. The test results show that surface grating is
an effective means for VCSEL to achieve stable polarization.
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Fig.1 Cross-section schematic diagram of the surface grating VCSEL
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Fig.2 SEM images of the surface grating, which with a period of
700 nm, a duty cycle of 0.5, and an etching depth of about 60 nm.

The diameter of the grating area is 5 um
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Fig.3 Mirror loss varies with the etching depth of the grating
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Fig.6 (a) Far-field characteristics, (b) Polarization-resolved P-/ curve, (c) Polarization-resolved spectrum, and (d) The distribution of polarization states

in the polar coordinate plane of the basic transverse mode surface grating VCSEL
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