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Breakdown Characteristics of SOl LDMOS High Voltage
Devices with Variable Low k Dielectric Layer

Luo Xiaorong', Li Zhaoji , and Zhang Bo

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

Abstract : A novel SOI high voltage device structure with a variable low k dielectric layer (VL kD) is proposed. The buried
layer is made up of dielectrics with variable k. The vertical electric field of the buried layer and the vertical breakdown volt-
age are enhanced due to the low dielectric constant. An enhanced dielectric electric field principle is then proposed. The mod-
ulation effect of the buried dielectric layer with different k on the surface electric field increases the lateral breakdown volt-
age. The RESU RF criterion for VL kD SOl is developed. The dependence of breakdown characteristics on the structure pa-
rameters of VL KD is researched by 2D device simulator. It isshown that an electric field of the buried layer of 248V /4 m and
breakdown voltage of 295V can be obtained for a VL kD structure with a 21 m thick Si layer and 11 m composite buried layer
with ki =2 and kin =3 9. The electric field of the buried layer and breakdown voltage are enhanced by 93 % and 64 %,re-
spectively, compared to conventional SOl with a 11 m buried oxide layer.

Key words: variable low k dielectric layer; vertical electric field; modulation; RESURF criterion; breakdown voltage
EEACC: 2560B; 2560P
Article ID : 0253-4177(2006) 05 0881-05

* Project supported by the National Natural Science Foundation of China(No.60436030)
T Corresponding author. Email :xrluo @uestc. edu.cn
Received 24 September 2005, revised manuscript received 10 December 2005 (C2006 Chinese Institute of Electronics



