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Abstract: A power device is a component used as a switch or rectifier in power electronics to control high voltages.

Consequently, power devices are used to improve the efficiency of electric-vehicle (EV) chargers, new energy generators,

welders, and switched-mode power supplies (SMPS). Power device designs, which require high voltage, high efficiency,
and high reliability, are typically based on MOSFET (metal-oxide-semiconductor field-effect transistor) and IGBT
(insulated-gate bipolar transistor) structures. As a unipolar device, a MOSFET has the advantage of relatively fast

switching and low tail current at turn-off compared to IGBT-based devices, which are built on bipolar structures.

A superjunction structure adds a p-base region to allow a higher yield voltage due to lower Rps (on) and field dispersion

than previous p-base components, significantly reducing the total gate charge. To verify the basic characteristics of the

superjunction, we worked with a planar type MOSFET and

Synopsys’ process simulation T-CAD tool. A basic structure

of the superjunction MOSFET was produced and its changing electrical characteristics, tested under a number of

environmental variables, were analyzed.
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Fig. 1. Superjunction MOSFET structure.
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Fig. 2. (a) The breakdown voltage and on resistance according
to epi thickness that N drift resistivity was fixed to 60 Q -
cm and (b) the breakdown voltage and on resistance according
to N drift resistivity that epi thickness was fixed to 70 um.
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Fig. 3. The breakdown voltage and on resistance according to

concentration N pillar layer.
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Fig. 4. (a) The breakdown voltage characteristies according to
the size of P pillar implant window and P pillar epi thickness

and (b) the on resistance characteristics according to the size
of P pillar implant window and P pillar epi thickness.
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Table 1. Final structural variable settings.

Classification Unit Value
Half cell pitch um 8
Cell total thickness um 300
Epi thickness (N drift) um 69
Resistivity (N drift) ohmxcm 60
Resistivity (wafer) ohmxcm 0.018
JFET doping concentration cm’ 7el5
P base doping concentration cm’ 1.9¢17
N pillar doping concentration cm’ 6el4
P pillar epi thickness um 16
P pillar interval um 1.6
P pillar doping concentration (average) cm? 3.6el5
The number of p pillar ea 10
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