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Abstract - We developed a 440MHz surface acoustic wave (SAW) microsensor integrated with pressure-temperature

sensors and ID tag.

Two piezoelectric substrates were bonded, in which ~150 ym cavity was structured. Four sides

were completely sealed by JSR photoresist (PR). Pressure sensor was placed on the top substrate, whereas ID tag and
temperature sensor were placed on the bottom substrate. Using network analyzer, the developed microsensor was
wirelessly tested. Sharp reflection peaks with high S/N ratio, small signal attenuation, and small spurious peaks were
observed. All the reflection peaks were well matched with the coupling of mode (COM) simulation results. With a 10mW
RF power from the network analyzer, a ~1 meter readout distance was observed. Eight sharp ON reflection peaks were
observed for ID tag. Temperature sensor was characterized from 20 °C to 200 °C. A large phase shift per unit
temperature change was observed. The evaluated sensitivity was ~10 °/°C.

Key Words :

Surface Acoustic Wave(SAW: X HEA 1}) Temperature Sensor, Pressure Sensor, RFID Tag, Coupling of

Modes(COM), Finite Element Methods(f3 8.4 ).

.M B

Ao gdueAd g (SAW: Surface Acoustic Wave)S 7]t
o2 & molaz MA AF sldto] Elolo] ¢FHMA(TPMS:
Tire Pressure Monitering System), <X AlA], H}o] & MA],
72 T 85 Tz g3 Ay Yt [1-4]
SAW 7|it mlo]az A d&Ese dtxd 7y vlolaz
A H& B FHE BAgF ot dEH o2 A

o] LS "oz 3x f3, TEZ AF I A (2L,
3, nt2 F)NAE HEo] 7bedtm, nAYG 5 o8 Al
"ol I F v FdY9dME FHdez Fale] resd
A % Utk 48 aFol v 5 duEg bAae
7}2 SAW 718t RFID ez, ¢84AM, 224X S g
AT ARE BHusgr [5-8]. TPMSe 7%, Schimetta 9

T8 ¥2 Q (quality) factor® 713 AA&3 w2 ¢H
AXe = B 4" 23 WAL L3I SAW
transponder® 71Wo2 ¥ FH £5Y ¢Y-LE AMES
B34t (5] RFID Bl2¢ A%, Hartmann d79o] 128°
LiNbO3 71%e] A&AQ0 HX9 A4 WHol& o83 64bit

t AL E @ R EMHAKE EF IR BEE - I8

E-mail : keekeun@ajou.ac.kr
* 1 & B EMKE BEFTEN EEHRE
x> &£ & B KRS EFILEs mhHER
#=x JF & B GJAE BFIEN HEE - IH
§ E&€ 8:mMKE BETLES #E -1
BZHF : 2001F 6H 8H
AESET 2000 T7TH 11H

4% 24 GHz W99 RFID "#l21& A Bastgc [7].
A HHo AFAHA dF A= EFs, EAY
SAW 78k wle]lm 2 AAME & N3 74, YT 9l 3
3, ¥ 3 ¥ (spurious) HZ, AE Hr} oA Fo EAE
Y gl

£ d79 BFL SAWE 7dtez 2 AA, =X,
RFID H1E AAse vlolaz AANE Agdd ok A3}

2 ANE QdedE U] uigd Aists, 949 &F,
+4¢ 5& AT 7{}1]2'?}"7 243 | d4€9 F4 77
o tolHE HAESTFLZA, Qe HAad oHEE v T
AANA FuFHE 2 3.5}73_7-:*5‘8 H?} S&Hoto] Fgo] 7w
ik, 28 12 ARE FFAMY Agxeltt 2¥ 1ae
AA el AAHe Rgelth F M9 41° YX LiNbO; 47
ol BEQ Holgxm, APEL 150 im T4 JSR photoresist
(PRI &3] 25 (sealing) ST 19 1(b)e] AF 71w
E 48447 28 1Y 3F JgdE 22494 D B
a7k 1A, dslE 7199 IDT (interdigital transducer)
= 150 me % AAY 93 "rjF ez dAHAG. F
& gje UAas A7 =3 (electroplating)dte] A F3t ol

HESYZ BA47)¢ RF A3E HUE S SAW w#loj=
ZANE  AgdEdg. DTeE Agede A7 (EM:

Electromagnetic) A3 & 71AIEQ] BARZ HEAY, ©
#d ZUEAdRE 5 G4AVHAA FA FZEHE F
A=, fEEg] o3 REHoz gt} HkALE o]
IDT s gol2 FHEATE DT & oAl Azr] A%
2 H3H, EYSI EAV|2 Add. YEHZ F47]
A wAlg Hart e Edd ¢xd wel 982 Fhy
o HEdE ¢X9 HEH WEE E39), RFID #l1, &%,



e FEE £z d& & Yok (2 1)

o 4ge] Wste v op7lstam, olv EHEA
sl A3} ol $EF WIAIIH, FH] ¥ F= wet
AEAE Fae) A 9 AN b3t yedt o249
F oo me d¥gAHA A dsE 7Y 5 dA do
<29 ¥sge 3o 9AE ¥ A oW Zu e
71E 2=dMY Fag 39 2xdAMe Ja2E vastd,
258 HEE I& *’1‘: Al €t} RFID ®jae 3¢, &7
9 SE4Y Has U HoEE fristm, HEYH Aast
fE B5e 08 guigeEn nia= E}?JQ] ID 5 ¢
< & Utk Coupling of Modes (COM)E T8 =233},

324 (FEM: Finite Element Method)& 83, #
Ho WARFEE 2t Ao WAbSLE bvlgow 2
7b AZEGeH, WEGA BA7E B3 F4 E4& 24
&t}

a5 1@

JSR

(@) BA Mol 7z
(a) Schematic view of the integrated microsensor

Ni SPUDT Reflector for pressure sensor

JSR
(b) A5 oM Ao sHatx
(b) Flip—~over view of the top plate for pressure sensor

Reflectors for temperature

Ni SPUDT sensor

JSR

Antenna pad Reflectors for RFID tag

(c) 8t 2 MM ¢ ID Efae 2tz
(c} The bottom plate view for temperature sensor and 1D tag

SFMX| SAW Jidt olo|aR SEMM % FM WIS N

Trans. KIEE. Vol. 56, No. 8, AUGUST, 2007

Intensity

' 4

A ATime

ID tag Temperature  Pressure

(d) o at=l= AlZESe) 2|E3M T3
(d) Predicted reflection peaks in the time domain.

a3 1. ojola2 HHMAMe FHEFE.
Fig. 1 Schematic views of the integrated microsensor.
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Fig. 2 Fabrication procedure for the integrated microsensor
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Fig. 3 Measurement setup using the network analyzer
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