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Fig.1 Cross section of PISOI LDMOS (a) Device
structure; (b) Trench structure and electric field distri-
bution
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Fig.2 (a) Vertical eectric field distribution; (b) Ver-
tical potential distribution (ts = 21m,tx = ¥ m,L =
8Y m,Lw =13 m,Nsap =5 x10"cm™ %)
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Fig.3 Surface electric field distribution and equi-potential contours (a) Surface electric field distribution ; Equi-
potential contoursfor PTSOI (b) ,TSOI (c) ,Normal PSOI (d)
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Fig.4 Breakdown voltage versus length of silicon window (ts=2/ m,L =8 m,Nab» =5 % 10*cm™ %)
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Fig.5 Breakdown voltage versus structure parameters
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A Novel SOl High Voltage Device Sructure with a Partial
L ocating Charge Trench”

Luo Xiaorong', Zhang Bo, Li Zhaoji , and Tang Xinwe

(1C Design Center, University of Electronic Science & Technology, Chengdu 610054, China)

Abgact : A novel high voltage device structure—partial locating charge trench SOI (PTSOI) is proposed. Interface charges
changing with the drain voltage are introduced in the trench. The charges make the vertical electric field of the buried oxide in-
crease from about 3 Es c to the critical breakdown electric field of SOz. In addition ,the depletion layer spreadsinto the substrate
through the slicon window. Hence the breakdown voltage is enhanced. The self-heating effect of SOl devices is aleviated as a
result of the silicon window. The breakdown characteristics and thermal characteristics are researched by a 2D device smulator.
A breakdown voltage greater than 700V can be obtained for the PTSOI device with a 21 m thick S layer and 11 m buried oxide.

The maximum temperature of the PTSOI deviceis 6K and 25K lower than that of TSOIs with 1 m and 31 m thick buried ox-
ides ,respectively.
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