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Abstract: This research was designed 700 level power MOSFET for smart LED driver ICs package. And we
analyzed electrical characteristics of the power MOSFET as like breakdown voltage, on-resistance and threshold

voltage. Because this research is important optimal design for smart LED ICs package, we designed power

MOSFET with design and process parameter. As a result of this research, we obtained 60 ym N-drift layer depth,
791.29 V breakdown voltage, 0.248 Q-cm’ on resistance and 3.495 V threshold voltage. We will use effectively this

device for smart LED driver ICs package.
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Fig. 1. The structure of 700 V. MOSFET .
Table 1. 700 V power MOSFET design parameter.
Parameter Value
Cell Pitch 8.25 um
N-Drift Epi Depth 43 m
N-Drift Concentration 3.21x10™ cm?
JFET dose 1x10" cm?
P base dose 6.5x10" cm™
Gate Length 4.25 ¢m
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Table 2. The breakdown voltage according to depth and dose
of N-drift.

N-drift Breakdown
Depth (um) dose (cm?) Voltage (V)
50 2.993%10' 643.96
50 2.237x10" 748.56
50 1.786x10" 803.07
50 1.486x10™ 834.47
60 2.993x10" 644.87
60 2.237x10" 791.29
60 1.786x10" 877.47
60 1.486x10" 929.02
70 2.993%10'" 644.40
70 2.237x10" 800.71
70 1.786x10" 924.63
70 1.486x10™ 1000.00
80 2.993x10' 644.47
80 2.237x10" 800.55
80 1.786x10™ 944.11
80 1.486x10' 1000.00
1000 —=—2.093E14
900 —e— 2.237E14
] —a— 1.786E14)
800+ —v— 1.486E14,
700
600: - "
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Fig. 2. The variation of breakdown voltage according to depth
of N-drift at the dose of N-drift.
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Fig. 3. The variation of breakdown voltage according to dose
of N-drift at the depth of N-drift.
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Fig. 4. The variation of breakdown voltage and on resistance

according to dose and depth of N-drift.
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Table 3. The on state current and breakdown voltage of power
MOSFET at depth and dose of N-drift.

-dri O tat t
N-drift Breakdown n state curren
Depth (um)  Dose (cm?)  Voltage (v)  Coum) at
C] m 0S€ (Cm oltage
pE & Vd=20 V
60 2.23x10" 791.29 6.44x10°°
70 2.23x10" 800.71 6.2x10°°
80 2.23x10" 800.55 5.89x10°
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Table 4. N-drift dose with 800 V breakdown voltage.

On state
current
at Vd=20

(A/um)

N-Drift Break
down

voltage (V)

Ron,sp
(Q - emd)

dose

(cm™)

depth
(um)

1.486x10™ 6.44x10° 0.257 784.07

60 1.781x10™  6.65x10° 0.249 803.71

2237x10"*  6.86x10° 0.241 834.55
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Table 5. The variation of threshold voltage according to p-base dose.

N-Drift P-base Gate Oxide

dose thickness h
depth dose > . V)

@  emd) ) -
4.0%x10" 3.14
60 2231x10"%  5.0x10" 1000 3.71
5.5%x10" 3.93
6.0x10" 421
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Table 6. The optimal parameter of 700 V power MOSFET.

Parameter Value

N-drift depth 60 /m

N-drift dose 2.231x10" cm?
P-base dose 4.5x10" cm™
Gate oxide thickness 1000 A
Vth 3.49
Breakdown voltage 79129 V
On state resistance 0.248 Q-cm’
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