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A study on SCR-based bidirectional ESD protection device
with high holding voltage due to parallel NPN BJT
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Abstract

In this paper, we propose a new ESD protection device with high holding voltage with low current gain of parasitic
NPN BJT by improving the structure of the existing LTDDSCR. The electrical characteristics of the proposed protection
device were analyzed by HBM simulation using Synopsys TCAD simulation, and the operation of the added BJT was
confirmed by current flow, impact ionization and recombination simulation. In addition, the holding voltage characteristics
were optimized with the design variables D1 and D2. As a result of the simulation, it was verified that the new ESD
protection device has a higher holding voltage compared to the existing LTDDSCR and has a symmetrical bidirectional
characteristic. Therefore, the proposed ESD protection device has high area efficiency when applied to an IC and is
expected to improve the reliability of the IC.
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Fig. 1. Cross section of the conventional LTDDSCR.
a7 1. odeksel [ TDDSCRe| tHHE
Terminal A
Rpl EE
Qupnl
Qpnp ﬂ—l
—Q)nplﬂ
Rp2 ::
Terminal B ::
—1
Fig. 2. Equivalent circuit of the conventional LTDDSCR.
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Fig. 3. Cross section of the proposed ESD protection circuit.
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Fig. 6. HBM 4kV Simulation Results of conventional
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Fig. 7. Current flow simulation results of the proposed ESD
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Fig. 10. Simulation of |-V characteristics of the proposed
ESD protection device according to D1.
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