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Damage characteristic of microwave pulse injected on

Si bipolar transistor

ZHANG Cunbo, ZHANG Jiande, WANG Honggang, DU Guangxing
(College of Optoelectronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; The experiment of damage effect on Si bipolar transistor-low noise amplifier injected the microwave pulse in experimental platform.

In the failure analysis of Si bipolar transistor-low noise amplifier with microwave pulse, the transistor was permanently damaged when the gain of

low-noise amplifier decreased more than 10 dB. The electrical characteristic of the Si bipolar transistor was measured before and after its damage

and the micro-characteristic of the damaged transistor was observed by scanning electron microscope. Results show that when the Si bipolar

transistor is damaged with microwave pulse, the ablative Si material in the base region causes short circuit of emitter junction and collector junction,

which have the consequences of losing the PN junction characteristics and leading to failure devices.
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Fig. 1  Picture of low noise amplifier circuit
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Fig.2 Schema of injecting experiment equipment
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Fig.3 Breakdown characteristics of collector

junction in common base
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Fig.4 Breakdown characteristics of collector

junction in common emitter
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Fig.5 Breakdown characteristics of emitter junction
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Fig. 6 Micrograph of transistor
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Fig.7 Micrograph of fault location
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