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Characteristics of Extended Drain N-type MOSFET with Double Polarity Source for
Electrostatic Discharge Protection

Yong-Jin Seo”, Kil-Ho Kim™,
"Daebul University, ™

Abstract - High current behaviors of extended drain n-type
metal-oxide-semiconductor field effects transistor (EDNMOQOS)
with double polarity source (DPS) for electrostatic discharge
(ESD) protection are analyzed. Simulation based contour analyses
reveal that combination of bipolar junction transistor operation
and deep electron channeling induced by high electron injection
gives rise to the second on-state. Therefore, the deep electron
channel formation needs to be prevented in order to realize stable
and robust ESD protection performance. Based on our analyses,
general methodology to avoid the double snapback and to realize
stable ESD protection is to be discussed.
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<Figure 1> Simulation calculated current-voltage relation
of the GG_EDNMOS with various N-drift implant doses.
Graph in the inset shows the effects of N-drift implant
dose on the avalanche breakdown voltage of the
GG_EDNMOS.
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<Figure 2> Schematic diagram of DPS_GG_EDNMOS ESD p
rotection device.
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<Figure 3> (A) Simulation calculated i-V relations of the
standard GG_EDNMOS with N-drift dose 1.1x10"%cm™. (B)
of the GG_EDNMOS with N-drift dose 3.3x10"’cm™. (C) of
DPS_GG_EDNMOS ESD protection device. Graph in the
inset represents low current behavior and avalanche
breakdown voltage of each device.
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<Figure 4> {a) Contour of electron density for the standard
GG_EDNMOS with N-drift dose 1.1x10%cm™ and applied
current density 3.5mA/um. (b) of the GG_EDNMOS with
N-drift dose 3.3x10%cm™ and applied current density
8.0mA/um. {c) of DPS_GG_EDNMOS ESD protection device
with applied current density 9.0mA/um.
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