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Ultra-small Laser Scanning Module Using Extremely Accurate

Alignment Technology
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We report that an ultra-small laser scanning module of the millimeter size was realized. This laser scanning

module consists of a silicon substrate, a laser diode array with a multi-emitter, and microprisms. The microprism

measures 180 4 m wide, 100 4 m high, and 80 x m thick. The smaller the optical elements used, the more precise

the alignment accuracy required. The microprisms and alignment pins for the laser diode array are fabricated on

the same silicon substrate using MEMS technology. Then the laser diode array is attached to the silicon substrate by

setting it with the alignment pins. The alignment accuracy was +2.8 u m for the interval between the laser diode

array and microprisms. The rotational angle accuracy of each axis was within +0.3 degrees. This high alignment

accuracy has been achieved without cameras
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Fig. 3 The Process Steps of Micro-prism Fabrication
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Table 1 Summary of the Measurement Results of
Alignment Accuracy

Axis Accuracy of position (3@ n=5)
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+13.7um

+28um

+0.16°

e | S |N|<|x

+0.29°

@ +0.20°

Alignment pin

™ Buried SiO, layer
(b) Buried Si0, layer
on Silicon Substrate
Fig. 8 Comparison Image of the Decline of Laser Diode
on (a) Silicon Substrate and (b) Buried SiO2 Layer

Alignment pin

(a) Silicon Substrate
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Fig. 9 Fabricated Ultra-small Laser Scanning Module
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Fig. 12 Images of Beam Scanning
The beam images were irradiated onto a screen
30 cm from the scanner and measured using an
IR (infrared) camera.
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