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Characteristics of N-Type Extended Drain Silicon Controlled Rectifier ESD Protection Device

Y. J. Seo, K. H. Kim, W. S. Lee
Electrical Engineering Department of Daebul University, MagnaChip Semiconductor, Chosun University

Abstract - An electrostatic discharge (ESD) protection device, so
called, N-type extended drain silicon controlled rectifier
(NEDSCR) device, was analyzed for high voltage I/O
applications. A conventional NEDSCR device shows typical
SCR-like characteristics with extremely low snapback holding
voltage. This may cause latchup problem during normal
operation. However, a modified NEDSCR device with proper
junction / channel engineering demonstrates itself with both the
excellent ESD protection performance and the high latchup
immunity.
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<Fig. 1> Schematic diagram of high voltage operating (a)
NEDSCR_Std device and (b) NEDSCR_CPS device.
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<Fig. 2> Simulation results on 1-V relations for NEDSCR
devices (open triangle ~ for NEDSCR_Std with S = 1.6um,
open circle O for NEDSCR_CPS with S = 1.6um, closed
square B for NEDSCR_CPS with S = 1.0um). Graphs in the
inset represent same |-V relations with y-axis on log
scale. (A), (B) and (C) correspond to NEDSCR_Std, S=1.6
um, (D), (E) and (F) corresponfd to NEDSCR_CPS, $=1.6
um. Also, their anode current level is as follows: (A) 0.05
mA/um, (B) 2 mA/um, (C) 24 mA/um, (D) 0.1 mA/um, (E) 3
mA/um, and (F) 24 mA/um.
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