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Abstract; In order to suppress the thermal lens effect of broad-area stripe semiconductor lasers, and
thus improve the slow-axis beam quality of semiconductor lasers, a laser with microthermal channels
anode structure is proposed and fabricated. The injection region electrode on the p-side of laser is
designed as a thick electrode structure of high thermal conductivity. After packaging, an air gap is
formed between the p-side of laser and the top side of AIN heat sink to suppress the transverse heat
flow in the current injection region, so that the temperature distribution of the emission region is uni-
form and the slow-axis divergence angle is effectively reduced. The thickness and width of microther-
mal channels anode structure are optimized by steady-state thermal analysis of the laser packaging
model. A 940 nm micro thermal channel anode structure laser is fabricated. The measurement
results show that the divergence angle of the microthermal channels anode structure laser at 2 A is
24% , lower than that of the normal anode structure laser, which effectively reduces the laser slow-

axis beam divergence angle.
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ructura
] Tl MR N Materials LxWxH/ conductivity/
1, AT N -
Y mm (W-m™'-K™")
Laser chip GaAs 2x0.5x%0.14 55
InGaAs/
Active region 2 x0.1x0.001 55
A GaAs
Iniecti . Chip Solder AuSn 2 x0.5 x0.003 57
njection region
Submount AIN 6x6x0.3 180
High thermal Low thermal Heat sink Cu 25 x8.1x5.1 398
conductivity region conductivity region
Heat sink H1I&1 3 AT LA 1, SR 3 i i 25 A O A%
FIRY PN PR, B8 A1 X & 1 B S v T A 5 R O
41 BN B EOL R 5. 1 2(a) A LU B 2 O
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Fig.2 Heat flow diagram of normal anode structure laser(a) and microthermal channel anode structure laser(b)
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Fig.3  Temperature distribution cloud map of normal anode structure laser (a) and microthermal channel anode structure

laser(b)
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Fig.4 Junction temperature of microthermal channels anode
structure lasers with different thickness. (a)Junction
plane temperature distribution. (b) Temperature differ-
ence within the laser injection region and the central

junction temperature.
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(b) Front view of the microthermal channels anode

structure laser.
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Laser structure AAM/nm  R,/(C -W™)
Normal anode 4.69 1.05
Microthermal channel anode 5.72 1.1
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