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Blue vertical cavity surface emitting laser arrays

for low-dazzling headlights

Tetsuya Takeuchi
(Meijo University)

Abstract :

Since fatal pedestrian accidents at night often happen, use of car's high beam headlights is
strongly recommended. However the use is unrealistic because the beam also causes dazzlement of
drivers in coming vehicles. A blue vertical cavity surface emitting laser (VCSEL) array is a key
device to achieve a low-dazzling headlight since the array can clearly illuminate ahead, but not to
the coming vehicles by controlling operations of the individual lasers in the array.

In this study, we have established key structures and technologies for blue VCSELs and the
arrays. First, nitride-based distributed Bragg reflectors (DBRs) with high reflectivity were
achieved by fabricating novel asymmetric DBR structures. Next emission intensity ratio from the
two active regions in periodic gain structure was investigated. The ratio was very stable up to high
current injection level corresponding to the laser operation. Finally 10 x 10 matrix blue micro
LED array was achieved in which individual micro LEDs contain novel tunnel junctions and
semiconductor wiring. The structure enables us to reduce the number of process steps and increase
yield. These achievements open the door for realizations of blue VCSEL arrays and low-dazzling

headlights.
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