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Abstract

To reduce the on-resistance and enhance the breakdown voltage of silicon on insulator (SOI) lateral double diffused
metal oxide semiconductor (LDMOS) device at the same time, a low on-resistance SOI-LDMOS device with a vertical
drain field plate and trench gate and trench drain (VFP-TGTD-SOI-LDMOS) is proposed. The device has the features as
follows: first, a trench gate and a trench drain are adopted, which can widen the vertical current conduction area, shorten
the lateral current conduction path, and lower the on-resistance. Secondly, a vertical field plate is used, which modulates
the electric field around it, reduces the high electric field at the end of the drain electrode, and increases the breakdown
voltage. The VFP-TGTD-SOI device is compared with a conventional SOI device, a trench gate SOI device, a trench
gate and trench drain SOI device with the same dimensional device parameters using the two-dimensional semiconductor
simulator MEDICI. The results show that under the condition of their own highest figure of merit (FOM), the specific
on-resistance value of the VFP-TGTD-SOI device is reduced by 53%, 23%, and increased by 87%, respectively and the
breakdown voltage is increased by 4% and reduced by 9% and increased by 45%, respectively. By comparing the FOMs
of the four structures, it can be seen that the VFP-TGTD-SOI device has the highest FOM, which indicates that among

the four structures, it maintains the lower on-resistance and holds the higher breakdown voltage at the same time.

Keywords: trench gate, trench drain, low on-resistance, breakdown voltage

PACS: 73.40.Ty, 73.40.Kp, 73.61.Ey DOI: 10.7498 /aps.63.107302
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