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Abstract

In this paper, we propose a new ESD protection circuit with improved electrical characteristics through structural
changes of the existing one-way SCR. The proposed ESD protection circuit has high holding voltage characteristics due
to the inserted N+ floating and P+ floating regions, and thus the latch-up immunity characteristics are improved. In
addition, structural change enables ESD discharge in four types of Zapping mode (PD, PS, ND, NS), and has superior
area efficiency than unidirectional SCR. In addition, the P+ floating and N+ floating lengths corresponding to the base
length of the parasitic bipolar transistor, and the distance between P+ floating and N+ floating were designated as design
variables, and the high holding voltage was verified through Synopsys TCAD Simulator.
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Fig. 3. Cross section view of the Proposed device.
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Fig. 8. DC |-V characteristic curve simulation of the
proposed ESD protection circuit according to D1.
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Table 1. The Holding Voltage and Trigger Voltage with D1

variation.
E 1L HAY=S Do mE 2 MYy E E2|A MY
D1 Holing Voltage Trigger Voltage
1.0um 165V 16.98V
3.0um 194V 20.32V
5.0um 224V 21.85V
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