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Table 1 Electrostatic test results of the 3 Q and 4 Q chip
No chip size / mm BV/V ESD / kV R,/ Q R,/ Q state of bridge
1 1.0%1.0 not integrated 15 2.86 1.15 no damage, value smaller
2 1.0x1.0 8 30 2.82 2.82 no damage, R no change
3 1.0%1.0 18 30 2.91 2.89 no damage, R no change
4 1.0%1.0 28 30 2.78 2.60 no damage, value smaller
5 1.0x1.0 34 30 2.71 2.12 no damage, value smaller
6 1.5%1.5 34 30 2.93 2.92 no damage, R no change
7 2.0%4.0 34 30 3.15 3.14 no damage, R no change
8 1.0x1.0 not integrated 5 3.62 2.69 no damage, value smaller
9 1.0x1.0 8 30 3.81 3.78 no damage, R no change
10 1.0x1.0 18 30 3.84 3.83 no damage, R no change
11 1.0x1.0 28 30 3.98 3.05 no damage, R no change
12 1.0x1.0 34 20 3.75 2.61 damage, value smaller
13 1.5%1.5 34 25 3.97 4.56 damage, value increased
14 2.0%x4.0 34 25 4.18 4.17 no damage, R no change
Note: BV is the breakdown voltage of PN junction; ESD is the electro-Static discharge; R, , R, is the resistance before and after test respectively. No 1-7 is de-

signed 3 O, No 8-14 is the design 4 Q.
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Table 2 Ignition test results of integrated chip

BV/V chip ignition stan.da.rd state
number  time / ps deviation

not integrated 30 24.52 0.122681 fired

8 30 - - not fired

18 30 25.83 0.095762 fired

28 30 24.83 0.033432 fired

34 30 25.68 0.125878 fired
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Thin Film Transducer Chip with an Integrated PN Junction Protective Structure

LI Hui'?, LUO Jian-jun', REN Wei*, FENG Chunyang', CHU En-yi*, CHEN Jian-hua’, LI Jiao’
(1. Micro-Electronics Research Institute, Hangzhou Dianzi University ,Hangzhou 310018, China; 2. I National Key Laboratory of Applied Physics and Chemistry,
Shaanxi Applied Physics and Chemistry Research Institute, Xi'an 710061 China)

Abstract: The planar thin film transducer chip was designed with longitudinally integrated PN junction structure diode, and inte-
grated through microelectronics technology for excellent security performance and high integration characteristics. Each of three
different-sized chips with 1.0 mmX1.0 mm, 1.5 mmX1.5 mm and 2.0 mmx4.0 mm, were designed under four breakdown voltag-
es of 8, 18, 28, 34 V, and two kinds of resistance ,3 Q and 4 Q. The ignition tests were carried out on the integrated chip to
study the impact of the integrated structure on the burst performance of the transducer. Results from the static electricity of these
chips show that the larger the size of the integrated thin film chip is, the stronger the antistatic ability, the greater the resistance
in the bridge area of the chip, and the more vulnerable to electrostatic interference are. The electrostatic protection performance
of designed chip can reach 500 pF/500 ©/25 kV. The smaller the breakdown voltage is, the greater the bypass current capacity,
the greater the impact on the burst performance of the transducer, and the greater the breakdown voltage, but the smaller the
electrostatic protection effect are on the energy converter. For initiating explosive devices to be ignited under 33 pF/16 V, the in-
tegrated chip with an 18V breakdown voltage should be selected. Therefore, when the integrated thin film chip is applied, it is
necessary to select an appropriate breakdown voltage according to the working voltage of the transducer for both a protection
against static interference and a necessary avoidance in failure of its normal function.
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