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Abstract

Electrostatic Discharge(ESD) is one of the major reliability issues for today’s VLSI
production. Since the gate oxide with a thickness of 100~300A is vulnerable to several
thousand volt of ESD surge. it is necessary to control the ESD events and design an
efficient protection circuit. In this paper, physical mechanism of the catastrophic ESD
damage is investigated by transient analysis based upon Human Body Model(HBM). Using
two-dimensional electrothermal simulator. we study the failure mechanism of the output
protection devices by ESD and discuss the design issues for the optimum protection

network.
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Fig. 1. ESD protection circuits and devices.
(a) Protection circuit with diodes,
(b) Gated diode.
(c¢) Protection circuit with MOSFETS.
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Fig. 2. Input protection scheme, not
affected by ground bus resistance.
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DEEP JUNCTION PROCESS FLOW
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Fig. 4. (a) Process flow with deep junction.
(b} An overlapped mask pattern and
a cross-sectional view of the NMOS
using deep juction.
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