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High-Power Pulsed Laser Diode for an Automotive Laser Radar Sensor
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The high-power and high-reliability pulsed laser diode has been developed for the automotive

scanning laser radar sensor. For this device a separate confinement heterostructure multiple

quantum well (SCH-MQW) is designed to attain high output power with low drive current .We have

achieved the high output power (22W at 20A) with controlling beam divergence angle by optimizing

optical waveguide thickness and optical confinement factor. This paper presents epitaxial growth for

the laser structure by metal organic chemical vapor deposition (MOCVD) and low-strain die-bonding

technique with Au-Sn/Ni alloy solder.
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Fig.1 Schematic diagram of the SCH-MQW laser.
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Fig.8 Schematic illustration of laser beam and FFP.
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I A I A I I =4\
O Transmission Electron MicroscopyD D OO QOO 0O0O
O000Fig. 120000000000000000O
MoQwO O OoOOoooooooooooooooooo
000000000ooo0oooooooooooo



cooobooooboOooboooobooooooooo
cooboboooboooboooobooooooooo
cooboooobooobooooooooooooo
cooboooobooobooooooooooooo
cooboooobooobooooooooooooo
coobooooboooooooooooooooo
oooooogo

— MQW active layer

Tum

Fig.12 TEM image of the MQW active layer with
dislocations formed during the degradation.

cooboooooboooobooooooooooa
O0O0OCOCOoOOO0OO00OO0O0Au-SNONIODOOOO00O0
coooooosoDOOobOooooobooooobon
coooooobooooboooobooooooooo
O0000D0Fig. 130 Au-SnONiOOOOO0O0ODO Ni
OO250000000000000002%5000
COAu-SNOOO0O0OO0O00O0O02800000250000
coooooobooobooooooooooooo
cooboooobooobooooooooooooo
ooo

290
O Melting point
O 280 O O Transformation point
K
2 O
= 270 }
2
5
= 60 | LT
.. ° ..
250 1 . L
0 2.5 5 7.5 10

(Au-Sn)  Content of Ni in Au-Sn solder (%)
Fig.13 Phase diagram of Au-Sn/Ni alloy solder.

sognooon
cooboooooboooobooooooooooa

0660

Table 1 Condition of the reliability test.

Light output power 15 W
Temperature 90 C
Pulse width 50 ns
Repetition frequency 8 kHz
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Fig.14 Reliability test of the SCH-MQW laser with
low-strain die-bonding.
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Laser Beam (Infrared)
Fig.15 Photograph of the laser diode and schematic
illustration.

Table 2 Specifications of laser diode

Items Specifications
Light output power 15W
Wavelength 850 nm
Operation temperature 30 ~85°C
Life time 10,000 h
Package size ¢ 9 mm
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