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Micro Displacement Sensor

Micro displacement Sensor

Displacement

Mirror

Structure : Small & Simple

Sensor chip size:3000x3000x700(pm)
VCSEL(laser diode):850nm, 2.5mW
Photodiodes(PDs): 3 PDs in each direction

Measurement
Displacement of the mirror
of the mirror

VCSEL



Principle

Mirror

PD-B

PD-B

Kawada fab.
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Displacement

Sin = PA+PB+PC+PD

Pao—Pc
PA+PC

Srotx =

[V/V]

Rotation

Pg—Pp
PB+PD

Sroty = [VIV]
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Amplifier circuit

Kawada fab.

Chip design
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Reverse side

3x4 PDs + 2 Monitor PDs
Amplifier circuit on the substrate
—whole sensor size become large

New design

Thermal sensor
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Front side

Amplifier circuit

Reverse side

2x4 PDs + 1 Monitor PD

Amplifier circuit in the chip
—whole sensor size can be smaller
—improve the noise
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Evaluation of Op amp
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Output voltage of PD is amplified by OPAMP!

Kawada Lab.
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Evaluation of temperature sensor
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Thermal sensor can measure temperature of sensor chip !
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Evaluation of rotation and displacement

- - -
) Ee » LU _
§ . o " i N 038

Sin
0.7
L =
=
= 0.6
[=Ts]
=
é 0.5
= Sout
=3
204
=
(@]
0.3
0.2
0 2 4 6 8
r
. 5 ' z[um]
0.1
0.08
% 2
° =
A =)
3 -2 1 3 A
“ o3 2 3
.04
-0.06
-0.08 -0.1
-0.1
-0.15
Ox[deg.]
g Oy[deg.]

Sensor can measure displacement and rotation angle around two axes !
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Conclusion

We fabricated displacement and rotation angle sensor.
-Sensor chip size is 3000 [pm]x3000 [pum] and 700 [um] in thickness.
-OPAMP and Thermal sensor are integrated on this sensor chip.

Output voltage of PD is amplified using OPAMP.
-Gain is about 4.9 [-] (non-inverting amplifier circuit)

Thermal sensor can measure tempreture of sensor chip.
-The output changes linearly with measuring range of 20 [deg.] ~ 60 [deq.]

This Sensor can measure displacement and rotation angle around two axes.
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Thank you for your kind attention.



