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Abstract

divergence angle. To alleviate this effect and improve the slow-axis beam quality, we incorporated a method of

Nonuniform lateral temperature distribution causes the thermal lens effect on the far-field slow-axis

adiabatic package by implanting an air gap between the chip and the transition heat sink to reduce the conduction
heat dissipation on both sides. Herein, the finite element analysis software ANSYS 18.0 was used to analyze the
temperature distribution of chips with the edge adiabatic package. The results show that a chip with contact width
200 pm can reduce the slow-axis divergence angle by approximately 28%, from 11.5° to 8.2°, when the working
current is 1.6 A. Likewise, it can reduce the beam parameter product and the beam quality factor by 28% and
24 %, respectively. The increase in thermal resistance is 6% . Finally, the implementation of edge adiabatic package
has little effect on the lasing wavelength, threshold current, and electro-optical conversion efficiency of the device.
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Table 2 Comparison of photoelectric characteristics of

edge adiabatic packages and normal package devices

. Electro-optical
Contact width  Threshold current )
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# : efficiency 5 /%
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500 0.17 63
:|: »
6 % ’%

ok 8 A O R X o S AR O % A 1
HAH B, W58 HO6 AR Y9 PG5 B 8% = s oF
SRBOL AR MO R PR B — A EEEE . T
4 T RO AR PGE BRSO AR B SR X I SRR

0105002-9



h | i bl
R R N U S N oy R N L KA, wK, BEF, % RIREREEOCE RS
RIS AT 5 I Ab 3 T BR TT 40 A7 Bk 12 ANSYS 18.0 FA 25 B 2800 XTI Rl AR HfR A R [ o
AHBOCH TS RS 3T T BB B e T
uchert R, Menzel U, Birwo , et al. Influence
XT 808 nm InGaAs/GaAs % 5 JP 2 S IR B & 2 of heat source distributions in GaAs/GaAlAs
AT 7 G A I S g X OB B i AL R quantum-well high-power laser arrays on temperature
/ﬁk U_?MEEE. - @fﬁ%ﬁ)&}:L T, profile and thermal resistance[J]. Journal of Thermal
TE 2 R BOG AR 1Y 3 G 8 B P L HOEAR S Analysis, 1997, 48(6): 1273-1282.
K lﬁ‘?}(“mZIgj ﬁf?/—‘ E,TE]UEEJ;’?&;%%%IWHT@ [7] Yuan Z B, Wang ] W, Wu D, et al. Static and
P 1] L FEE R 4 T 5 K 1 A B A L U 0 2e transient  thermal  behavior of high power
E‘J‘Eﬁ%i{ﬂ&ﬁ 9;% %%ﬁﬁ 3 J\_f‘l‘ lﬁ?ﬁﬁm 3 ;Zr;i;c’o’r;:?;l)or 11;1;(1%15[6]2 Chinese Journal of Lasers,
Eﬁ,{ffijﬂ 1.6 A Hf, mﬂazz%mjm 11.5° (jt %ﬁ ) Uk ﬁﬂﬁ’]%%?&%ﬂﬁﬁ?&ﬂﬁﬁm. o O, 2009, 36
INE 8.2° A G A I3 R IR O 2804 0 A N HiL (8): 1957-1962.
SEHR B HFR BPP HIYG o i R F M2 43 B FEAR T [8] Rieprich J, Winterfeldt M, Tomm J, et al.
28% 1 24 % , H12 Wl & B BPP A M2 B L 7 A5 4k Assessment of factors regulating the thermal lens
JEUEN N = profile and lateral brightness in high power diode
gﬁjﬁij Lﬁ;?{?jﬂiﬁigzggﬁffizﬁ% lasers [ J]. Proceedings of SPIE, 2017, 10085:
- 1008502.
1.6 AR, SEIARBE R o, i 3538 B2 1Y 2.25 °C/W i (9] Sheldon S J, Knight L V, Thorne J] M. Laser-
KENGARE BT 2.4 °C /W, BV G 2 B 8 26 induced thermal lens effect: a new theoretical model
PUHA s L 3 0E N 6% . G 78 1 & 4o Pk [J]. Applied Optics, 1982, 21(9): 1663-1669.
2R L T 8 PR R e i B i [10) Merchand . Gradient index opties [ M.
i BB FEHCR ) 1 I 7E 596 LR T A Netherlands: Elsevier, 2012: 4548 .
Sy i1 5 2 A S P B T i) 4 s 4 [11] Plprek‘ J. Self-consistent analys:ls of thermal farffleld
blooming of broad-area laser diodes[J]. Optical and
%j‘%ﬁitxﬁiﬁ%*%{$&)t%§‘l§%)hﬂiE‘%%/E‘“H*EA Quantum Electronics, 2013, 45(7): 581-588.
FEX [12] Akhmanov S, Krindach D, Migulin A, et al.
5 = ¥ m Thermal self-actions of laser beams[J]. IEEE Journal
= of Quantum Electronics, 1968, 4(10): 568-575.

[1] Dai Z, Michalzik R, Unger P, et al. Numerical [13] Wang Z Q, Yao S, Cui B F, et al. Thermal
simulation of broad-area high-power semiconductor characteristic of high beam quality laser diode array
laser amplifiers [J]. IEEE Journal of Quantum [J]. Chinese Journal of Lasers, 2010, 37(10): 2497-
Electronics, 1997, 33(12): 2240-2254. 2501.

[2] Bai] G, Leisher P, Zhang S G, et al. Mitigation of LR, E5E, B, F. O RDURARRIRA T
thermal lensing effect as a brightness limitation of RBOCEEF R AR LT]. O, 2010, 37(10):
high-power broad area diode lasers[]]. Proceedings 2497-2501.
of SPIE, 2011, 7953: 79531F. [14] Both W, Piprek J. Thermal resistance of ridge-

[3] Piprek J. Inverse thermal lens effects on the far-field waveguide laser diodes based on GaAs, GaSb or InP
blooming of broad area laser diodes [J]. IEEE [J]. Journal of Thermal Analysis, 1991, 37(1): 61-
Photonics Technology Letters, 2013, 25(10): 958- 71.

960. [15] Kim Y, Yang J T, Choi W Y. High-power broad-

[4] Winterfeldt M, Crump P, Knigge S, et al. High area laser diode performance improvement with a
beam quality in broad area lasers via suppression of double pedestal structure [J]. Japanese Journal of
lateral carrier accumulation [J]. IEEE Photonics Applied Physics, 2019, 58(4): 042004.

Technology Letters, 2015, 27(17): 1809-1812. [16] Barwolff A, Puchert R, Enders P, et al. Analysis of

[5] Song ], Gao X, Yan HY, et al. Thermal lens effect
of high power semiconductor laser waveguide and its
influence on beam divergence angle of slow axis[J].

Chinese Journal of Lasers, 2018, 45(10): 1005004 .

0105002-10

thermal behaviour of high power semiconductor laser
arrays by means of the finite element method (FEM)
[J]. Journal of Thermal Analysis, 1995, 45 (3):
417-436.



th i

#

G

[17] Jing H Q, Zhong L., Ni Y X, et al. Thermal analysis

(18]

[19]

of high power density laser diode stack cooling
Chinese Journal of Luminescence,
2016, 37(1): 81-87.

LU, AR, PR, AF . SR WO R E
TR R ] ROk, 2016, 37
(1): 81-87.

Qiao C, Su R G, Li X, et al. Design and fabrication

structure [ J].

of 980 nm distributed Bragg reflection semiconductor
laser with high power[]J]. Chinese Journal of Lasers,
2019, 46(7): 0701002.

e, I, 2H, %. 980 nm &R DBR 2§
ROt d B X T2 [J]. P EBOE, 2019, 46
(7): 0701002.

Kondow M, Kitatani T, Nakahara K, et al.

[20]

[21]

0105002-11

Temperature dependence of lasing wavelength in a
GalnNAs laser diode[J]. IEEE Photonics Technology
Letters, 2000, 12(7): 777-779.

Chen T R, Chen P C, Ungar J, et al. Low-threshold
and high-temperature operation of InGaAlAs-InP
lasers [J].
1997, 9(1): 17-18.

Chen H T, Che X H, Xu HW, et al. Study on high-
high
operating temperature[ J]. Chinese Journal of Lasers,
2010, 37(11): 2799-2802.

MR %S, AN, o, . m TAER R E K
DR ot AT 0] P EEOE, 2010, 37(11):
2799-2802.

IEEE Photonics Technology Letters,

power laser diodes as pumping source at



