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Intelligent sensor system based on SAW technology
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“ Just as the personal computer was a symbol of the ’80s, and the
symbol of the ’90s is the world wide web, the next linear shift, is going
to be the advent of cheap sensors” ----Paul Saffo,Institute for the furture

I







i K
K
&R R

& N
g = =
u_mtla 1=
AN = =i
L = 3
N 104
. H do
Y = =
W) oF = .
WE S oX KE
#v EE H- #Y
= = IR
=
&

i =
{ = B g
SN S N EE

o
%ﬁ/wff
SR

Sy
‘?\h\h\h\h\hﬁhﬁh‘hﬁhﬁh
L




Rg

INPUT1DT

PIEZOELECTRIC CRYSTAL SUBSTRATE

OUTPUT 10T

> Z

SAW

g P

Reflection
Grating

Short DT

Reflection
Grating

BREE (SAW) 14

Ay Mg
(a) Solid Electrode A (b) Split Electrode
<«b>»
Il = (c) Three-Electrode IDT
ANTENNA

Reflection
Srating

Reflection
Grating

PIEZOELECTRIC CRYSTAL SUBSTRATE

Wﬂlﬂlﬂl&[ H@ﬂﬂﬂlﬂlﬂ =l




LH
=
(7p)
>
%
—,
iF

\
/

-

port

- i'? I:
Electrical :
port

HiE o iR E

_

+- ~t
Y k Y k Yi Ky !
Acoustic EI" e L | Acoustic

/

(BB WA b PP sk f 5 AR S Hy b iy 7
BH. RBURSHARRA b8

Sk, BRI X T A AR RESAVE
\ WEEA T S bt ot i

%&ﬁ%f@ (BCM)

TN T
AT W EEIERY (ECM) , PEEREFEZY (PMM)
AKFRETE (COM)

/

-

\_

MesEpEA (COM)




SAWERFRYFE S IRIE IR 0 =T

------------------------------------------------------------------------------
. .

Open grating type Shorted grating type

R(X) and S(x) are the complex amplitudes of the : :  Usually, for two-port resonator patterns, the shorted
forward and reverse waves and modes grating and open grating reflectors are used
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*K.A.Jose et al, “Surface acoustic wave MEMS gyroscope”, Wave Motion, Vol.36, 200, pp.367-381
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Haekwan Oh, et al,” Development of Surface Acoustic Wave-Based Microgyroscope Utilizing Progressive Wave ”, Jpn J Appl Phys 49 (2010) 06GN16
K Haekwan Oh, Wen Wang, “Enhanced sensitivity of a surface acoustic wave gyroscope using a progress wave”, J. Micromech. Microeng. 2011, 21, 075015
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MITRE The Joint Chemical Agent
Detector (JCAD)

The current military requirement for the JCAD
IS 257,135 units broken down as follows*:

US Army - 230,000; US Marine Corps - 15,485
US Air Force - 9,150; US Navy - 2,500

Agent Threshold Threshold Relative Temperature
Exposure Exposure Humidity Range
Concentration Response (Y%RH) (°C)
(mg/m’) @ Time Max Range
(sec) @
VX 1 <10 +9to+49 at | mg/m”_
0.1 <30 5t0 100 | -6 to+49 at 0.1 mg/m”
0.04 ~ and 0.04 mg/m’
0.001 =0
<1800
GA, GB, 1 =10 5to 100 -28 to +49
GD & GF 0.1 <30
0.001 -
<1800
HD 50 <10 5to 100 | -5 to+49 at 50 mg/m’
2 . <120 -18to+49 at 2 mg-"m3
0.02
<1800
L 50 <10 5to 100 -14 to +49
2 <
0.02" =120
<1800
HN3 50 =10 5to 100 +16 to +49
2 <
0.02" =120
<1800
AC 2500 <10 510 100 -32 to +49
22 <60
CK 20 <60 5to 100 -32 to +49

“Maxi mum aler t response t ime at | ow concent mtions. Uses a pre-concentrator.
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m HAZMATCAD

®Solid State SAW array
®LED and Audible Tone
Alarms
@®Quick Warm Up Time (<30 s)
®Dual Mode Operation
020 s Fast Mode Analysis
Cycle Time
e120 s High Sensitivity
Mode analysis cycle Time
®3 Concentration Levels
Reported (High, Medium, Low)
@®AC or CG (TICs) analysis in
Real-time
®Internal Data Log
@Limited System Maintenance
EESXEAGZ
(EPA) 335 & W i\ il

F-76 G Aagent
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SAW MiniCAD™ mk Il Detector

SHNUMANERERSABRIEW,
REXETXESHBH WA )

Features & Benefits:
®Fully automated operation

®Compact, lightweight, portable
®LED and audible alarms

®Solid state, surface acoustic wave
microsensor array detector

@®Quick warm-up: 2 minutes
®60-second cycle time

®Records data

@®Requires no user maintenance
®5-year shelf-life
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* Wang Wen, He Shitang, “Analysis of Viscoelastic Effects of Polymer Coatings On Surface Acoustic Wave Gas Sensor Based on Gold Film”, Chinese
Journal of Chemical Physics, vol.19(2006), No.1, pp: 47-53
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