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The novel SCR-based ESD Protection Device
with High Holding Voltage
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Abstract

The paper introduces a silicon controlled rectifier (SCR)-based device with high holding voltage for ESD
power clamp. The holding voltage can be increased by extending a p+ cathode to the first n-well and adding
second n-well wrapping around n+ cathode. The increase of the holding voltage above the supply voltage
enables latch-up immune normal operation. In this study, the proposed device has been simulated using
synopsys TCAD simulator for electrical characteristic, temperature characteristic, and ESD robustness. In the
simulation result, the proposed device has holding voltage of 3.6V and trigger voltage of 10.5V. And it is
confirmed that the device could have holding voltage of above 4V with the size variation of extended p+
cathode and additional n-well.
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Fig. 1. Cross—sectional and equivalent circuit of proposed
ESD protection device
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Fig. 2. Total current density and flow line in the
proposed device
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Table 1. Holding voltage of proposed device with
different design parameter(D1, D2, D3)
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