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Abstract

A temperature-compensated hygrometer has been developed using resistive humidity sensors. It consist of a sine wave
generator, logarithm converters, rectifiers, and amplifiers. The hygrometer accomplishes the linearization and temperature
compensation of sensor characteristics. The theory of operation is presented and experimental results are used to verify
theoretical predictions. The experimental results show that the conversion sensitivity of the hygrometer is about 24.8
mV/%RH and the linearity error of the conversion characteristic is less than 17.2 % over a relative humidity range from
30 to 80 %RH. The resuits also show that the temperature coefficient of the output voltage is less than 10149 ppm/C
over a temperature range from 22 to 40°C.
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Block diagram of a temperature-compensated hygrometer.
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Fig. 2. Humidity and temperature characteristics of a
resistive humidity sensor.
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Fig. 3. Circuit diagram of a sine wave generator.
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Fig. 6. Circuit diagram of the temperature-compensated hygrometer.
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Measured output voltage against relative
humidity characteristics of the temperature—
compensated hygrometer.
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Table 1 (a) Maximum linearity error of the hygrometer
(b} Temperature coefficient of the hygrometer
(@
(Et2l ppm/C)
2T | 30T | 3T | 4T
719
e 6758 %| 123 % | 151 % | 253 %
S5 .
Ak
e 73% | 144 % | 172 % | 112 %
S5
(b)
309% 140 % |50 %160 % |70 % |80 %
71&9) HEA 11574 22123 | 21680 | 20045 | 12765 | 8246
Ak $=7 [10149| 9018 | 9090 | 6944 | 5393 | 3086
v.d g
25 BA4d OAE F5A49 32 AR 5% 9
€ 4ediiiy, BYERE d3E oo 2 §3
A 2 AFS &35
2 AFA s dAE FEAE 71EY 329
& 58 2 EA4S /Y £3 o s&AE
A7 el A7) A & AMME ol &8y "Ed 7}
Aol AHHAN AU F& FAHE 7M5sHA .
we gAY EAE Avjold

A RAAY & Aozt o o5, AW 7], ¥
A 34 T GG 2okl 88 F & Aoz
Zlde4.

H(339)
dFUetE ARFAFEHY A 2.
et ANFATEH Al T4

3
19774
1979
19863

A7 BFoeta o) 2us AAARTHE TS

=]
=

4 Azostde ARTeATH WA} 24,

T HYE &2A 44

(1]
[2]
(3]

[4]
5]

6]

(71

XA AN

Y

=}
=

51

kJ
Ho

ol “2E . FEHA FEIE" ENER A
&, 1993.

A, UAE, (o]FFEE Y3} FHA)HAF
3f’, 3HE, 198

J. Fraden, “Haridbook of Modern Sensors”,

Springer-Verlag New York, Inc., pp. 339-401,
2004,

J. ] Carr, “Sensor and Circuits”,
Prentice—Hall, Inc., pp. 304-308, 1993.

I Stiharu and S. Rakheja, L . Wang "Humidity
Microsensor in CMOS Mitell5 Technology”,
Proceeding IEEE Canadian conference on
Electrical and Computer Engineering, pp.
1652-1657, May 1999.

J. Wang, H. Wan and Q. Lin, "Properties of a
nanocrystalline  barium titanate on  silicon
humidity”, Meas. Sci. Techno. 14, pp. 172-175,
2003.

"Sensors (Humidity Sensors and IR Receiving
Module)”, Samyoung Electronics, 1998.

PTR

<FTAEo} : Bipolar @ CMOS o221 JA3)2, oldz1 We), AF-Z= A2, A4 A3

A3z dA F>

(373



