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Analysis of Acoustic Reflectors for SAW Temperature Sensor and
Wireless Measurement of Temperature
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Abstract In this study, a wireless and non-power SAW (surface acoustic wave) temperature sensor was developed.
The single inter-digital transducer (IDT) of SAW temperature sensor of which resonance frequency is 434 MHz
was fabricated on 128° rot-X LiNbO; piezoelectric substrate by semiconductor processing technology. To find
optimal acoustic reflector for SAW temperature sensor, various kinds of acoustic reflectors were fabricated and
their reflection characteristics were analyzed. The IDT type acoustic reflector showed better reflection characteristic
than other reflectors. The wireless temperature sensing system consisting of SAW temperature sensor with dipole
antenna and a microprocessor based control circuit with dipole antenna for transmitting signal to activate the
SAW temperature sensor and receiving the signal from SAW temperature sensor was developed. The result with
wireless SAW temperature sensing system showed that the frequency of SAW temperature sensor was linearly
decreased with the increase of temperature in the range of 40 to 80 C and the developed wireless SAW
temperature sensing system showed the excellent performance with the coefficient of determination of 0.99.
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Fig. 3 Design of various reflectors for SAW temperature sensor
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Fig. 4 The structures of SAW devices with two kinds of delay line
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Table 1 Comparisons of amplitude of reflected
signals of SAW temperature sensor with two
different delay lines among various reflectors

Amplitude (dB)
Reflector Type ] ]
110\ delay line | 220\ delay line
close R3 -50.99 -43.99
close RS -47.42 -51.68
bar -55.26 -
open_R3 -53.67 -53.98
open_RS -47.48 -52.99
IDT R7 -43.83 -42.19
IDT_R9 -39.94 -48.47
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Fig. 10 Block diagram of AVR circuit for SAW temperature sensor
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Table 2 Measured frequency index of SAW tempera-
ture sensor according to the temperature

Temp. . . \ . .
Repetition 40C | 50C | 60C | 70C | 80T
1 168 130 104 74 49
2 165 131 103 74 49
3 168 134 104 73 49
4 164 132 104 69 49
5 164 134 100 69 49
6 165 130 104 73 49
7 164 128 103 71 49
8 163 135 105 73 49
9 167 134 104 71 49
10 164 135 104 72 49
Average 165.2 | 1323 | 103.5 | 71.9 49

L ® AVR Circuit

= Network analyzer

R?=0.9971
L)

R*=0.9967 ¢

Frequency (MHz)
8
S
@

35 40 a5 50 55 60 65 70 75 80 85

Temperature (°C)

Fig. 11 Relationship between temperature and frequency
changes of SAW temperature sensor measured
by AVR circuit and network analyzer
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