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Ultra-fast and highly sensitive surface acoustic wave hydrogen sensor

Cui Baile 2, Cheng Lina !, Xue Xufeng !, Zhai Shoupei !, Wang Wen 12"

(1. Institute of Acoustic, Chinese Academy of Sciences, Beijing, 100190; 2. University of Chinese Academy of
Sciences, Beijing, 100190)
Abstract: For the urgent need for hydrogen application security protection and current
technologies have prominent problems in the aspect of response time and stability. We proposed a
novel hydrogen sensor that combined the hydrogen-sensitive thin film technology with a surface
acoustic wave (SAW) micro-nano device, solving the key technologies such as composite
hydrogen sensitive film design, hydrogen sensing mechanism analysis, the optimization and
design of the SAW device, and system integration. SAW phase modulated by hydrogen
concentration was used as the sensing signal, and the phase discriminating circuit integrated with
the SAW hydrogen sensor was developed to demodulate the hydrogen concentration. Experiment
results showed that the SAW hydrogen sensor achieved an ultra-fast response (T9oo<1s) within a
wide hydrogen concentration (0.1~10%). Besides, high sensitivity (1.6mV/%), low detection
limit(<15ppm), good environment adaptability, and excellent stability were also presented by the
SAW hydrogen sensor.
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