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Study on the Preparation and Firing Property of NiCrSi Thin Film Transducers
REN Xiao-ming, YAO Hong-zhi, XIE Rui-zhen, LIU Hong-e, WANG Yan-lan, WANG Ke-xuan
(State Key Laboratory of Transient Chemical Effects and Control, Shaanxi Applied Physics and Chemistry Research Institute,
Xi’an, 710061)

Abstract: In order to explore the firing property of NiCrSi thin film transducer, NiCrSi thin film transducer was fabricated
using the MEMS process. The performances of the NiCrSi thin film were characterized by scanning eletron microscopy(SEM)
and the four-probe methods; The sensitivity test of NiCrSi thin film transducer was conducted according to the Lanley method
stipulated in GJB/Z 377B-2022 sensitivity test method; The firing property test of NiCrSi thin film transducer was also carried out
under the condition of firing voltage of 27 V and firing capacitance of 33 pF. The results show that the NiCrSi thin film surface is
flat and the density is better, the resistivity temperature coefficient is negative, the average firing voltage of NiCrSi thin film
transducer is higher than that of NiCr thin film transducer; NiCrSi thin film generates plasma during the action of energy
tranducers, and the prompt rate is high.
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Fig.1 Schematic diagram of overall structure design of thin

film transducer
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Tab.1 Design table of doped thin film layer thickness
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1 NiCr 0.9 0.9
2 NiCroSio3 0.9 0.6/0.3
3 NiCro2Sio.1 0.9 0.2/0.1 HEIR 3 K
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Fig.2 NiCrsSi film transducer process flow chart
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Fig.3 Physical picture of NiCro.Sio.1 film transducer
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Fig4 Schematic diagram of firing test device
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thin film
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Tab.2 The firing voltage test results of thin film transducer
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2 - NN HLE/V HE/V
1 NiCr 15 7.81 0.37 8.96 6.6
2 NiCroeSios 15 9.76 0.26 10.62 8.96
3 NiCrosSios 15 1126 0.10 11.59 10.93
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Fig.7 I-U-R diagram of thin film energy transducers
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Fig.8 High speed photography of thin film transducers
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