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Control of Background Doping Concentration (BDC) for Electrostatic Discharge (ESD)
Protection of High Voltage Operating LDI Chip
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Abstract :

Background doping concentration (BDC) is proven to be a critical factor to affect the high current

behavior of the extended drain NMOSFET (EDNMOS) devices. The EDNMOS device with low BDC suffers from
strong snapback in the high current region, which results in poor electrostatic discharge (ESD) protection
performance and high latchup risk. However, the strong snapback can be avoided in the EDNMOS device with high
BDC. This implies that both the good ESD protection performance and the latchup immunity can be realized in

terms of the EDNMOS by properly controlling its BDC.
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Fig. 1. Schematic diagram of ESD protection circuit
and ESD protection device.
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Fig. 2. (a) Typical |-V characteristics and design
window of ESD protection device.
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Fig. 3. Simulation results on /-V relations of 1-finger
structure EDNMOS devices with different background
doping concentration. (Symbo! M Low BDC. Symbol O:
High BDC). The inset represents corresponding TLP
Data.
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