RNSHBIFHRE

55, 081403(2018) Laser & Optoelectronics Progress ©2018 (H E WL ) A= kit

RIY)F 640 nm 2D SR TOE S 9 B U Be il 5
AR FUSHS FAEEN S A S A S A 51 15

LA TR B A RAF IR BEE 2501005
EURHE R Y BB S EOR 2 BE . LR TERS 2501005
SRR 2 SRR R E S R A, IR BER 250100

WE WA T — KO0 640 nm RIS EOLE . AIHSBEAN A SHTEERAKT
AlGaInP #1809 3G A8 A0 4E 28, Horpr, BRI A8 R AR AT 5128 (1 AlInP A4 }, 75 U8 X {f B 3K 1 25 /Y GaInP/AlGalnP
FBE. MR A IR X 6RO B A 4y B R DG L AT 627 nm K 616 nm Ak 43 B0 BT F B 855 0T
KA N ERAE . W R X TR B Zn O PR T R AR S K RS T 43 nm. AN JE 0 Ik B
FASETE 1.9 A R AR T JAE M2 85 (CODY L D%y 1.4 W T 8 1 &5 8 251 A 728 COD, T 34
ZRFHMA, R RIHEN 2.3 W, FEELATRMIKX. 1 A FEEKN 639 nm,1.5 A FJEK N 640 nm., H{FKF
KHfH 6%, H KB N 41°,

FEEIE WOLR; MWD 640 nms B D S5 K BURFT; SRR

FESZEE TN248.4 XERFRIRED A doi: 10.3788/LOP55.081403

Design and Fabrication of High Power 640 nm Red Laser Diodes

Zhu Zhen'™, Xiao Chengfeng', Xia Wei"?", Zhang Xin', Su Jian', Li Peixu', Xu Xiangang'*®
! Shandong Huaguang Optoelectronics Co. , Ltd. , Jinan, Shandong 250100, China;
? Sheool of Physics and Technology, University of Jinan, Jinan, Shandong 250100, China;
# State Key Laboratory of Crystal Materials, Shandong University, Jinan, Shandong 250100, China

Abstract A short wavelength red light 640 nm high power laser diode has been designed and fabricated. AlGalnP
epitaxial layers of the laser diodes are grown by metal organic chemical vapor deposition. The cladding layers are
AlInP with low refractive index. The active layer is tensile strained GalnP/AlGaInP quantum well. The
photoluminescence spectrum of the active layer shows two splitting peaks locate at 627 nm and 616 nm, which
correspond to the transitions {rom electrons to light holes and heavy holes, respectively. Zn atoms are selectively
diffused into the window region, leading to the mixing of the quantum well. The wavelength is blue-shifted by
43 nm. The catastrophic optical damage (COD) occurs for the laser diode without window structure at 1.9 A,
corresponding to the power of 1.4 W. The device with window structure has no COD phenomenon. The output
power is limited by the thermal rollover with the maximum of 2.3 W. At room temperature, the wavelength of the
laser diode is 639 nm at 1 A while 640 nm at 1.5 A. The horizontal divergence angle of the device is 6° and the
vertical divergence angle is 41°.
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Fig. 1 Schematic diagram of the refractive index and

optical profile for the red laser diode
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Fig. 2 PL spectrum of the laser diode wafer with simulated

valence band diagram of the quantum well in the inset
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Fig. 3 PL spectrum of the laser diode wafer after Zn
diffusion with energy band diagram of the quantum wells

before and after intermixing in the inset
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(dashed line) curves of the high power 640 nm laser diodes
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Fig. 5 Far-filed patterns (FFPs) of the high power
640 nm laser diode
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