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A Study on SCR-Based ESD Protection Device with
Improved Robustness Using Stack Technology
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Abstract

In this paper, a new ESD protection device is proposed to improve the trigger voltage and robustness. The HHVSCR
and the proposed device were compared to verify the trigger voltage, the holding voltage and the robustness. The gate
length was modified to verify the electrical characteristics. The trigger voltage, the holding voltage and the robustness
were certified by comparing the proposed device and the stacking structure.
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Fig 1. Cross section view of a conventional ESD protection
device.
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Fig 2. Cross section view of a proposed ESD protection
device.
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Fig 3. Cross section view of a proposed ESD protection
device with Stack.
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Fig 4. (@) -V curve and (b) HBM 4k simulation of
HHVSCR and proposed ESD protection device.
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Table 1. (@) I-V curve and (b) HBM 4k simulation of
HHVSCR and proposed ESD protection device.
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Structure Trigger Voltage Holding Voltage
HHVSCR 83V 31V
Proposed Circuit 76V 16 V
(@
Structure Peak Temperature
HHVSCR 3878 K
Proposed Circuit 3267 K
(b
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Fig 5. I-V curve depending on Gate length D1.
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Table 2. I-V curve depending on Gate length D1.
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Fig 6. (@ IV curve and (b) HBM 4k simulation of proposed
and 2-stack proposed ESD protection devices.
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Table 3. (@) I-V curve and (b) HBM 4k simulation of proposed
and 2-stack proposed ESD protection devices.
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