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Applications of laser scanning to display  

Automobile application 

Mobile phone application 

Bi-axial MEMS scanner 



Crystal Si micro mirror fabricated from SOI wafer 

Vertical comb  

drive actuator 

Flat crystal Si mirror 

While view of the micro mirror 



500ɛm 

Motion of Micro mirror 
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H.M.Chu, K.Hane, Sens.Actu.(2011) in press 



Grating
Springs

Electrode

ElectrodeComb actuator

Tunable gratings 

Design 
*Self-suspended thin grating (300nm) 
*Grating period : 600nm 

Fabrication 
*Self-suspended thin  grating is 
 connected a thick (5um)actuator 



300µm  

Spring for 

grating 

Anchor Movable 

comb 

 Spring for 

 actuator 

Fixed comb 

Blazed  

grating 
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15µm  
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25nm shift 



Principle of tunable Fabry-Perot filter 

Si3N4 

Electrode(Al) 

Air gap  d 

Si substrate 

Reflection is controlled by changing gap 



White light illumination,  d1=170ɛm  d2=70ɛm 

100ɛm 

Movement of suspended membrane   



3D integrated optical scanner 

Back reflected Scanning 

Scanning beam 

Doped poly-Si (heater) 

Si3N4 

Al (expansion material) 

3D bulk micro 

optical bench for 

pre-alignment 

Thermal actuator 

for large scanning 

angle 



Actuator motion 

Twin type Single type 

Mirror angle over 15 deg. is obtained.  

Driving voltage is 20 V.  

Current is 6mA.  

electrode 

terrace for LD 

Micro-mirror 



Beam scanning 

Scanner integrated with LD Scanning with He-Ne laser beam 

He-Ne 
30cm 

Screen 

LD 

Only putting LD, optical axis is 

aligned. 

Flat micro-mirror generates 

small spot. 



~2mm 
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Detection 
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Optical configuration of the encoder  

(mm) 

Code plate LED PDs Lens Lens 

Si lens holder Si lens holder Photodiode (PD)  

on Si plate 

LED 



Alignment errors< 10mm 

 

PD array: 2x2x0.6mm, 3 x4 diodes 

2mm 

Al Electrode 

PD array 

n+ 

p+ 

Silicon lens holder 

With lens 

Photodiode 

array behind 

lens holder 

300ɛm 


