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Abstract

Transient thermal analysis simulations are carried out using a modeling program to understand the
human body model HBM ESD. The devices were simulated a one-dimensional device subjected to
ESD stress by solving Poison’s equation, the continuity equation, and heat flow equation. A ramp rise
with peak ESD voltage during rise time is applied to the device under test and then discharged

exponentially through the device.

LDD and NMOS

structures were studied to evaluate ESD

performance, snap back voltages, device heating. Junction heating results in the necessity for increased

electron concentration in the space charge region to carry the current by the ESD HBM circuit. The

doping profile adjacent to junction determines the amount of charge density and magnitude of the electric
field, potential drop, and device heating. Shallow slopes of LDD tend to collect the negative charge and

higher potential drops and device heating.
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Table 1. Coefficients for the Impact Ionization
Model

E (V]em) ay(em™) ay(Viem) az(ViemK)

Electrons

E < 2.4x10° 2.6x10° 1.43x10° 1.3x10°

2.4x10°C E<4.2x10°  6.2x10° 1.08x10° 1.3x10°

E > 4.2x10° 5.0x10° 9.90x10° 1.3x10°

Holes

E < 5.1x10° 2.0x10° 1.97x10° 1.1x10°

E > 5.1x10° 5.6x10° 1.32x10® 1.1x10°
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