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Abstract: This paper was camied out design of 600 V GaN power MOSFET Modeling. We decided
trench gate type one for design. we carried out device and process simulation with T-CAD tools. and

then, we have extracted optimal device and process parameters for fabrication. we have analysis electrical

characteristics after simulations. As results, we obtained 600 V breankdown voltage and 0.4 m&emcultra

low on resistance. At the same time, we carried out field ring simulation for obtaining high voltage.
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golatlon], 1 ¥ YL MOSFET (metal oxide
semiconductor field effect transistor), IGBT (insulated
gate bipolar transisto), MCT (MOS controlled thyristor),
SIT (static induction thyristor) 5-¢] 7= o] 7]&¢] <l
A Alo]g~E, GTO (gate turn off) 53 7 da| AM&
Ha ge Fold [1,2).
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gitofol 7HA WF £ (flexible AC transmission
system, FACTS), 3% A+ (high voltage DC,
HVDC) $74 9 vAd 3 An) AFo Alag)siel
FAFAH A1 A" micro-airplane®] A A AlF Fol
5 aA o448 Aoz 7lgsn slok [3-5].
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Fig. 1. The structure of GaN trench power MOSFET for
optimal design.
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Fig. 2. The relation between N-drift concentration and
critical electrical field.
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Fig. 3. The relation between N-drift concentration and
N-drift thickness.
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Fig. 4. The characteristics of breakdown voltage according

to the thickness of n drift and p base.

Table 1. Design and process parameters for simulation.

co?E:S)‘ation thickness(zm)
Trench Gate 15
Gate Oxide 0.1~03
p base 1x10"7 1.75
n+ source 3x10" 05
n drift 5x10'° 3.0
n+ substrate 3x10" 150
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Table 2. The electrical charateristics according to gate
oxide thickness.

Oxide 01 02 03
Thickness i £ 2
Nadntt Vin BY Vih BV  Vih BV
Thickness
2 m 35V S50V 7TV 60V UV 70V
3 tm 35V 640 V 7V 630 V 11V T V
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Fig. 5. The electrical characteristics according to the
depth of trench gate.
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Fig. 6. The threshold characteristic using 0.1 mm SiO:
gate oxide.
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Fig. 7. The threshold characteristic using 0.1 im AlLQO;
gate oxide.
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Fig. 8. The
MOSFET.

I-V characteristic of GalN trench power
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Fig. 9. The I-V characteristic of GaN trench power
MOSFET according to gate voltages.
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Fig. 10. The breakdown characteristics of GaN trench
power MOSFET.
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