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A Study on ESD Protection Circuit with High Holding
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Abstract

In this paper, we propose an ESD protection device with improved electrical characteristics through structural changes
of LVTSCR, a typical ESD protection device. The proposed ESD protection device has a higher holding voltage than the
existing LVTSCR by inserting a long N+ drift region and additional P-Well and N-Well, and improves the latch-up
immunity, a chronic disadvantage of a general SCR-based ESD protection device. In addition, the effective base width of
parasitic BJTs was set as a design variable, and the electrical characteristics of the proposed ESD protection device were
verified through Synopsys’ TCAD simulation so that it can be applied to the required application by applying the
N-Stack technology.
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Fig. 1. Cross section view of the LVTSCR.
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Fig. 3. Cross section view of proposed ESD protection device.
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Fig. 4. Equivalent circuit of proposed ESD protection device.
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Fig. 7. D1 variation simulation result.
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Fig. 8. D2 variation simulation result.

Table 1. The Holding voltage and Trigger voltage with D1 T2l 8, MAHZ D2 A|Sgo|M AT}
variation.
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Table 3. The Holding voltage and Triggered voltage with

N-Stack.
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