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A Study on the Electrical Characteristic of SCR-based
Dual-Directional ESD Protection Circuit According to Change of
Design Parameters
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Abstract

In this paper, we proposed a dual-directional SCR (silicon-controlled rectifier) based ESD (electrostatic
discharge) protection circuit. In comparison with conventional SCR, this ESD protection circuit can provide an
effective protection against ESD pulses in the two opposite directions, so the ESD protection circuit can be
discharged in two opposite direction. The proposed circuit has a higher holding voltage characteristic than
conventional SCR. These characteristic enable to have latch-up immunity under normal operating conditions as
well as superior full chip ESD protection. it was analyzed to figure out electrical characteristics in term of
individual design parameters. They are investigated by using the Synopsys TCAD simulator. In the simulation
results, it has trigger voltage of 6.5V and holding voltage increased with different design parameters. The holding
voltage of the proposed circuit changes from 2.1V to 6.3V and the proposed circuit has symmetrical I-V
characteristic for positive and negative ESD pulse.
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Table 1. Simulation results of the Gate Length(D-)
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