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Abstract

This research was carried out experiments with changing processes and design parameters to optimally design
a SiC-based 1200V power MOSFET, and then, essential electrical characteristics were derived. In order to secure
the excellence of the trench gate type SiC power MOSFET device to be designed, electrical characteristics were
derived by designing it under conditions such as planner gate SiC power MOSFET, and it was compared with the
trench gate type SiC power MOSFET device. As a result of the comparative analysis, the on-resistance while
maintaining the yield voltage was 1,840m@, for planner gate power MOSFET and to 40m@ for trench gate power
MOSFET, respectively, indicating characteristics more than 40 times better. It was judged that excellent results
were derived because the temperature resistance directly affects energy efficiency. It is predicted that the devices
optimized through this experiment can sufficiently replace the IGBT devices generally used in 1200V class, and
that since the SiC devices are wide band gap devices, they will be widely used to apply semiconductors for

vehicles using devices with excellent thermal characteristics.
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Fig. 1. The structures of 1200V class planar gate Power
MOSFET and proposed Trench gate Power
MOSFET (a) Planar gate Power MOSFET
(b) Trench gate Power MOSFET.

J2 1. 1200ve SiC 224 H0|E T2 MOSFETSt EHIX|
AO|E ™3 MOSFET (a) E2L4 HOIE MY
MOSFET (p)EZIX| HO|E M MOSFET

(104)



The Electrical Characteristics of 1200V Trench Gate MOSFET Based on SiC 105

Al°|E SiC A3 MOSFET F &% % FEAGS
A & 2 A 59 54 P o= A
Skal Qlch

9 1004 He= AAE, EA] Alo|E A2 MOSFET
2 & Ao & RES AA|SH= JFET Fo] AlehA]7]

2ol ZFH Al°|E AY MOSFETEL £ A4S 2
Al &Y & s A 7L ek 2 {‘—E—Oﬂﬂh o]
2ot Hgko g A 9 34w EE dAste] A
A

2. ¥L I 44 L Fguete 44

ARE Fely] 9ig 1200V S Aole W &
47] #|o|E SIC A2 MOSFE 7I¥ke] A9g Sael]
9I% 722191 34 L AA wetleg E 10 At
I ok

Table 1. Process and design parameters of 1200V class
SiC Power MOSFETSs.
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Process and design parameters value
Cell Pitch 8um
Depth of Drift Layer 13um
Doping Concentration of substrate 1x10%em?
Doping Concentration of Epi layer 4x10%cm™
Doping Concentration of P-base 5x10"%m™
Doping Concentration of P+ Drain Region 1x10%em™
Doping Concentration of N+ Source Region 1x10%cm™
Gate width 2um
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Fig. 2. The breakdown voltage characteristics of 1200V
class SiC Power MOSFETs (a)Planar gate Power
MOSFET (b)Trench gate Power MOSFET.
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Fig. 3. The on resistance characteristics of 1200V class
SiC Power MOSFETs (a)Planar gate Power
MOSFET (b)Trench gate Power MOSFET.
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Fig. 4. the comparison of electrical properties of two
devices (a) breakdown voltage characteristics
(b) On resistance characteristics.
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