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A new structure accelerometer based on Meso-Piezoptic
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Abstract: Theoretical study about mirror shows, in application range, transmissivity has a simple linear
relationship with the axial stress to photonic crystal. Accordingly, a new structure accelerometer with
axially deformed tiny beams was designed. Tiny beams are sensitive, so the sensitivity and frequency of
free vibration of the structure will be increased significantly when tiny beams were in axial position.
Using mirror triply periodic photonic crystal replace the original pressure sensitive resistor as the sensing
element. Detecting the transmissivity of the photonic crystal, the magnitude of the acceleration can be
calculated. It is shown that this structure can measure less than 0.4 mgn when the transmissivity intensity
changes one out of 1% and its measuring range is up to 3.2 gn.
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Fig.1 Schematic diagram of acceleration
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Fig.2 Schematic diagram of axially deformed tiny beams
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i BT LA )2 C=276 um B, BRI KRR
SCELE R, Y C=288 pm B, O RE SE B L R A
FEARTE R BL, X 7 2 R 4 A R b A
A BRI IE .,

K AT B T B UE IE (9 S R A, X 25 4 1Y Bl
SRFPESEAT 0T, 45 1 DUF A DU A RS | O 15 51 H
AR E 4 FR




3366 2190 5k T A2

% 43 %

Pl 4 4 B 2 I Y 1
Fig.4 Each order models shape diagram

3 RERA=ZASHXTFRENEFRHE

Bi {5 5 T = D T i iR st s s Bk, AL
B .C = )20 B A A B4 B 53 5 o TiO, F1 Si0, (#r
G 2530 N m=2.29 Ml n,=1.45), H§HLHFMFE %
A, LN A JA 0 B 4500 A ) O KA B I AR

Tio, [l
Sio, [ ]

P 5 B8 S BT = R 3 2 4 Ol T 1A R =
Fig.5 Schematic diagram of mirror triply periodic photonic crystal

heterostructures

W AR R O A R B RN A HRE R, O T e AR
JZHDLRE S 1/6 P RIS BN E A& .

&

mda=nyd=A/6 17
nldh1=n2db2=)\g/6 (18)
mdg=nyd ,=A3/6 (19)

A A A A AER O EK,

BAE Ay A A 43930 2 1000 nm . 800 nm . 600 nm
ABC TEXJE 9] N=10, >4 T 5 A ST, 2 0 f 4
R AR A% i B 1 0 5 O B T B A O B AR, SR
AT RARESEBRTHWENE, Bofimh
Matlab {jj FL15 51| 1) 7 5 3 £k .

M AT LLE Y, B8 S B = 8 O AT
1440~1900 nm 1 % 30 Bl N B Bl — A~ B 5 09 3 B Ry
1490~1 750 nm 456 7254 . [6) ik nf DL& B, %06

A T A EE A, B EE PRI 655 nm
S H B BEIE LR 1 630~1 680 nm (1) 15 5 i

1.0
X:1655
.y
0.8 Y:0.0554
(5]
2
g0
E
5 0.4r
=
0.2} JL

0 1450 1550 1650 1750 1850
Wavelength/nm

6 LT & JR 38025 3 ) i
Fig.6 Transmission peak localized states of mirror triply periodic

photonic crystal heterostructures
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