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Study on the Design of DC-DC Converter for Super Junction MOSFET
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Abstract: Release competition and development of eco—friendly vehicles have been conducted violently also
automaker, it will be a high growth industry of the charger and battery, which is the driving source of
the motor of an electric vehicle. Reduces the on-resistance power elements DC - DC converter for battery
charger for electric vehicles, must minimize switching losses. Should have a low on-resistance power than
existing products. Compare the Super Junction MOSFET and Planar MOSFET, As a result, super junction
MOSFET improve on about 87.4% on-state voltage drop performance than planar MOSFET.
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Table 1. 600 V planar MOSFET optimization parameter.

Parameter Unit Condition
N-drift (Resistivity) Qe 18

JFET (Dose) o’ 1E12
P-Base (Dose) cir 6.5E13
N+ Substrate ,

(Resistivity) e 0018

P+ (Dose) o’ 3E15

N+ (Dose) o 5E15
Gate (Length) um 4

Table 2. 600 V planar MOSFET optimization result.
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Fig. 2. 600 V planar MOSFET optimization design.
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Table 3. Super junction MOSFET parameter.

Parameter Unit Condition
N-Drift (Resistivity) Qe 18 (2.49E14)
P-Pillar (Depth) um 45
P-Pillar (Length) um 3.25
Deep trench (Angle) ° 89.5
J-FET o’ 1E12
P-Base e 6.5E13
N+ Substrate(Resistivity) Qe 0.018
P+ (Dose) o 3E15
N+ (Dose) cir 5E15
Gate (Length) um 4
N+ (Length) um 1.2
P-Pillar (Depth) um 45
P-Pillar (Length) um 3.25
Deep trench (Angle) ° 89.5
I Pitch(6.5um) |
| |
P-pillar
Depth
(45um)
N-drift P-pillar
© N-drift length | length Y pe,
(3.25um5)lt 3(0-5um) (?55;:')
—Y — Wafer
Depth
(260um)

Fig. 3.

Table 4. Breakdown voltage which forms the charge

Super junction MOSFET design.

balance.
N-Drift
N-Drift (Dose) P-Pillar (Dose) BV
(Resistivity)

0.1 Q 8.09E16 2.19E15 37V
09 Q 5.54E15 6.54E15 680 V
5.44E15 730 V
1.0 Q 494E15 5.64E15 744 V
5.84E15 7271 V
15 Q 3.22E15 3.71E15 817 V
2.0 Q 2.37E15 2.55E15 844 V
25 Q 1.88E15 2.24E15 8716 V
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Fig. 4. P-pillar, N-drift resistivity graph.
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Fig. 5. 600 V super junction MOSFET optimization

design.

Table 5. 600 V super junction MOSFET optimization

parameter.
Parameter Unit Condition
N-drift (Resistivity) Qe 1.0 (4.94E14)
P-Pillar (Dose) ot 5.84E15
P-Pillar (Depth) um 45
P-Pillar (Length) um 3.25
Deep trench (Angle) ° 89.5
J-FET e 1E12
P-Base o 6.5E13
N+ Substrate (Resistivity) Qe 0.018
P+ (Dose) o 3E15
N+ (Dose) o 5E15
Gate (Length) um 4
N+ (Length) um 1.2
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Table 6. 600 V super junction MOSFET optimization result.

Table 7. Threshold voltage, breakdown voltage, on

y resistance optimization in respect of planar, super
Vth BV Rds(on)@(100 A/cm®) . .
junction.

2 y
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Planar 2
MOSFET 3.7 722 0.15 Q cm
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