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Abstract

To address the complex fabrication process and long processing time associated with conventional
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thin-film transducers, aerosol jet printing was employed to fabricate silver-film bridge transducers,
and the pad printing path and bridge structure were optimized. The forming and electrical explo-
sion characteristics of serpentine and loop pad-filling paths, as well as three bridge structures,
namely arc-shaped, rhombus-shaped, and V-shaped bridges, were comparatively investigated. The
serpentine pad-filling path and arc-shaped bridge were selected as the optimized configuration. Af-
ter sintering, the silver film was quantitatively characterized. The four-point probe and profilome-
ter measurements gave a sheet resistance of approximately 0.67 Q/sp and a film thickness of ap-
proximately 5 pm, respectively, corresponding to an electrical conductivity of approximately 2.99
x 105 S-m-1, The surface morphology and microstructure of the transducers were also characterized,
followed by capacitor-discharge electrical explosion and initiation tests. The optimized transducers
exhibited good structural integrity, with electrical explosion mainly occurring in the central region
of the bridge. Electrical explosion was achieved at a capacitor stored energy of 5.12 m}, successfully
initiating lead trinitroresorcinate (LTNR). This study provides a reference for the fabrication and
integration of thin-film transducers in MEMS-based initiation systems.
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Figure 1. Schematic diagram of the transducer
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Figure 2. Schematic diagrams of different pad printing paths
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Figure 3. Silver-Film transducers with different bridge structures
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Figure 4. Forming results of different pad printing paths
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Figure 5. Comparison of electrical explosion characteristics of trans-
ducers with different bridge structures
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Figure 6. Schematic diagram of dimensions of the silver-film transducer
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Figure 7. Four-probe station for sheet-resistance measurement
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Figure 8. SEM images of the surface morphology of the silver-film transducer
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Figure 9. Experimental circuit for capacitor-discharge
electrical explosion of the silver-film transducer
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Figure 10. Morphology of the transducer after electrical explosion
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Figure 11. Morphologies of the LTNR-loaded transducer before and after initiation
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Table 1. Comparison between this work and conventional thin-film transducers
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