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Research and Design of A Nonlinear VLD Terminal
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Abstract: The breakdown voltage characteristics of power devices are primarily determined by the terminal.
Variation of lateral doping (VLD) is a commonly used terminal technology, known for its advantages such as low cost,
simple process, and high flexibility. In some cases, traditional linear VLD terminals have limitations, particularly in
terms of breakdown voltage. A new nonlinear VLD terminal derived from theoretical analysis is presented, which
features superior electrical characteristics and more uniform electric field distribution. This effectively weakens the
concentration of the electric field and increases the breakdown voltage. In the same process and material conditions, the
breakdown voltage peak of the linear VLD structure is 728 V, while the nonlinear VLD structure can weakens 758 V,
achieving a 4.12% enhancement in breakdown voltage characteristics. Moreover, the new structure is relatively easy to

implement with minimal increase in process complexity.
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Fig. 1 Traditional VLD terminal structure
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Tab. 1 Linear VLD terminal window width with different a

um

a 0.40 0.35 0.30 0.25 0.20
G, 5.00 5.00 5.00 5.00 5.00
G, 4.60 4.65 4.70 4.75 4.80
G, 4.20 430 4.40 4.50 4.60
G, 3.80 3.95 4.10 4.25 4.40
G, 3.40 3.60 3.80 4.00 4.20
G, 3.00 3.25 3.50 3.75 4.00
G, 2.60 2.90 3.20 3.50 3.80
G, 2.20 2.55 2.90 3.25 3.60
G, 1.80 2.20 2.60 3.00 3.40
G 1.40 1.85 2.30 2.75 3.20
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Fig. 2 Thetrend of window width with different a
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Tab. 2 Nonlinear VLD terminal window width with

different R
pm
R 90 100 110 120
G, 5.00 5.00 5.00 5.00
G, 4.95 4.96 4.97 4.97
G, 4.84 4.85 4.89 491
G, 4.66 4,71 4.75 4.79
G, 4.41 4.52 4.61 4.67
G, 4.16 4.28 4.38 4.47
G, 3.85 4.02 4.16 4.27
G, 3.47 3.71 3.92 4.06
G, 3.18 3.39 3.65 3.87
G 2.85 3.12 3.34 3.58
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Fig. 10 The change trend of window width with different R
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Fig. 16 Nonlinear VLD terminal breakdown voltage curve
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