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A study of Automotive ESD Protection Circuit with improved

Current Driving characteristics Using LVITSCR Structure
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Abstract

In this paper, we propose an ESD protection circuit that applies structural changes to LVISCR, a general
low-voltage ESD protection circuit, to improve the current driving capability (IEC-ESD) characteristics of the ESD
protection circuit. Power consumption was minimized by separating the area where the electric field and ESD
current path are formed in the LVTSCR structure, and the electrical characteristics were analyzed and current
driving characteristics were improved. Structural problems resulting from deterioration of system level characteristics
were analyzed through simulation, and the characteristics were verified by reflecting this. The electrical characteristics
of the proposed ESD protection circuit were verified using a TCAD simulator and analyzed through HBM modeling
and system level modeling. In addition, silicon production and HBM 10kV characteristics were verified through
DB-Hitek 0.18um BCD process.
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Fig. 1. Cross sectional view of LVTSCR ESD protection
circuit.
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Fig. 2. LVTSCR ESD protection circuit structure formation
through (a) layout top view and (b) simulation.
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Fig. 3. LVTSCR ESD protection circuit (a) electric field,
(b) total current density, and (c) lattice temperature
simulation results.
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Fig. 5. Results of (a) electric field, (b) total current
density and (c) lattice temperature simulation by
changing the distance between LVTSCR ESD
protection circuit N+(Bridge) and anode P+ active
0.6um, 1.0um, 2.0um.
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characteristic graph confirmed through TCAD
simulation of LVTSCR ESD protection circuit.
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