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Abstract: Power semiconductor devices are widely used as high voltage applications to inverters and

motor drivers, etc. The blocking voltage is one of the most

important parameters for power

semiconductor devices. Generally most of field effect concentrations shows on the edge of power devices.

Can be improve the breakdown characteristic using edge termination technology. In this paper, considering

the variables that affect the breakdown voltage and optimization of parameters result for 600 V Super

Junction MOSFET Field ring.
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Fig. 1. Potential distribution number of field ring.
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Fig. 2. Breakdown voltage of distance between main
field ring junction.
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Table 1. Simulation parameter for Fig. 4, 5.

Field Parameter
Wafer Th.icl'm.ess 255 um
Resistivity 0.018 Qcm
. Thickness 65 um
Epi N
Resistivity 1.55 Qcm
. Dose 0.7x10" ¢m™
Ring
Energy 200 KeV
Dose 4.5x10" c¢m™”
JTE
Energy 100 KeV
sourﬂ Runner | '
50um
65um
54.5um
255um

Fig. 3. Field ring structure of 600 V super junction
MOSFET.
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Table 2. Six variables impact on the breakdown voltage.

Distance  Num Rat.107 Depth Width Rat}m
dis wid
8 um 4 0 50 pm 5 um 0

Fig. 4. Electric field of 600 V super junction MOSFET
field ring.
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Fig. 5. Electric field of 600 V super junction MOSFET
field ring.
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Table 3. Simulation parameter for Fig. 6, 7.

Field Parameter
Wat Thickness 255 um
afer
Resistivity 0.018 Qcm
. Thickness 65 um
Epi N
Resistivity 1.55 Qcm
. Dose 2.0x10" ¢m™
Ring
Energy 200 KeV
Dose 4.5x10" c¢m™”
JTE

Energy 100 KeV

Table 4. Six variables impact on the breakdown voltage.

Distance  Num Rat.1o_ Depth Width Rat}o_
dis wid
8 um 10 0 50 ym 5 um 0

Ring dose=2.0e13cm™2
Body dose=2.0e13cm-2
BV= 657V

Fig. 6. Electric field of 600 V super junction MOSFET
field ring.
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Fig. 7. Electric field of 600 V super junction MOSFET
field ring.

Table 5. Simulation parameter for Fig. 8, 9.

Field Parameter
Wafer Th.icl.m.ess 255 um
Resistivity 0.018 Qcm
. Thickness 65 um
Epi C
Resistivity 1.55 Qcm
R Dose 4.5x10% cm*
in
& Energy 200 KeV
ITE Dose 4.5x10° cm >

Energy 100 KeV

Table 6. Six variables impact on the breakdown voltage.
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Ring dose=4.5e13cm-2
Body dose=4.5e13cm™2
BV= 694V

Fig. 8. Electric field of 600 V super junction MOSFET
field ring.
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Fig. 9. Electric field of 600 V super junction MOSFET
field ring.
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Table 7. Optimize 600 V super junction MOSFET field
ring parameter.

Parameter Value
Wafer Depth 255 um
Wafer Resistivity 0.018 Qcm
N Pillar Resistivity 1.3 Qcm
P Pillar Resistivity 2.02 Qcm
Trench Angle 89.5°

Field Ring Dose 45%10" (Energy 200 KeV) cm >

13 -2
JTE Dose 45%x10™ (Energy 100 KeV) cm
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Fig. 10. Breakdown voltage of 600 V super junction
MOSFET field ring.
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