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High ruggedness MOSFET 

RDS(ON) (Typ 0.0098Ω)@VGS=10V 

Gate Charge (Max 49nC) 

Improved dv/dt Capability  

Fast Switching 

100% Avalanche Tested 

General Description 
 

This power MOSFET has an excellent  avalanche characteristics, 

and low  RDS(ON) and low gate charge as well by using PowerGate 

Semiconductor’s own and specialized design technology,  These are well 

suited for high stress system such like motor control, amplifier, UPS, or 

DC to DC converter which needs lower gate charge and on-resistance. 

N-channel  Power MOSFET 

Absolute maximum ratings 

Symbol Parameter PFP1010E Unit 

VDSS  Drain to Source Voltage 60 V 

ID 

 Continuous Drain Current (@TC=25oC) 80 A 

 Continuous Drain Current (@TC=100oC) 56 A 

IDM  Drain current pulsed                                                       (note 1) 320 A 

VGS  Gate to Source Voltage ±20 V 

EAS  Single pulsed Avalanche Energy                                    (note 2)  360 mJ 

EAR  Repetitive Avalanche Energy                                          (note 1) 17 mJ 

dv/dt  Peak diode Recovery dv/dt                                             (note 3) 4.0 V/ns 

PD 

 Total power dissipation (@TC=25oC) 200 W 

 Derating factor above 25oC 1.33 W/oC 

TSTG, TJ  Operating Junction Temperature & Storage Temperature -55 ~ + 175 oC 

TL 

 Maximum Lead Temperature for soldering purpose,  

 1/8 from Case for 5 seconds. 
300 oC 

Thermal characteristics 

Symbol Parameter 
PFP1010E 

Unit 
Min. Typ. Max. 

Rthjc  Thermal resistance, Junction to case  0.75 oC/W 

Rthcs  Thermal resistance, Case to Sink 0.5 oC/W 

Rthja  Thermal resistance, Junction to ambient 62.5 oC/W 
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 BVDSS : 60[V] 

 ID        : 80[A]* 

 RDS(ON) : 0.012[Ω] 
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Electrical characteristic ( TC = 25oC unless otherwise specified ) 

Symbol Parameter Test conditions Min. Typ. Max. Unit 

 Off characteristics 

BVDSS  Drain to source breakdown voltage   VGS=0V, ID=250uA 60 - - V 

ΔBVDSS 

/ ΔTJ 

 Breakdown voltage temperature 

 coefficient 
  ID=250uA, referenced to 25oC - 0.64 - V/oC 

IDSS  Drain to source leakage current 
  VDS=60V, VGS=0V - - 1 uA 

  VDS=48V, TC=125oC - - 100 uA 

IGSS 
 Gate to source leakage current, forward   VGS=20V, VDS=0V - - 100 nA 

 Gate to source leakage current, reverse   VGS=-20V, VDS=0V - - -100 nA 

 On characteristics 

VGS(TH)  Gate threshold voltage   VDS=VGS, ID=250uA  2.0 - 4.0 V 

RDS(ON)  Drain to source on state resistance   VGS=10V, ID = 50A 0.012 Ω 

 Dynamic characteristics 

Ciss  Input capacitance 

  VGS=0V, VDS=25V, f=1MHz 

2275 

pF Coss  Output capacitance 602 

Crss  Reverse transfer capacitance 70 

td(on)  Turn on delay time 

  VDS=30V, ID=50A, RG=25Ω  

- 30 

ns 
tr  Rising time - 100 

td(off)  Turn off delay time - 60 

tf  Fall time - 70 

Qg  Total gate charge 

  VDS=48V, VGS=10V, ID=50A 

- 130 

nC Qgs  Gate-source charge - - - 

Qgd  Gate-drain charge - - - 

Source to drain diode ratings characteristics 

Symbol Parameter Test conditions Min. Typ. Max. Unit 

IS  Continuous source current   Integral reverse p-n Junction 

  diode in the MOSFET 

- - 80 A 

ISM  Pulsed source current - - 320 A 

VSD  Diode forward voltage drop.   IS=50A, VGS=0V - - 1.3 V 

Trr  Reverse recovery time    IS=50A, VGS=0V,  

  dIF/dt=100A/us. 

- - 120 ns 

Qrr  Breakdown voltage temperature - - 350 nC 

※. Notes 

1. Repetitive rating : pulse width limited by junction temperature. 

2. L = 260uH, IAS = 50.0A, VDD = 25V, RG=25Ω, Starting TJ = 25oC 

3. ISD ≤ 50A, di/dt = 200A/us, VDD ≤ BVDSS, Staring TJ =25oC 

4. Pulse Test : Pulse Width ≤ 300us, duty cycle ≤ 2% 

5. Essentially independent of operating temperature. 
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Fig 1. On-State Characteristics Fig 2. Transfer Characteristics 

Fig 3. On State Current vs. 

          Allowable Case Temperature  

Fig 5. Gate Charge Characteristics 

Fig 4. Capacitance Characteristics 
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   1. 250us Pulse Test
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Fig 6. Maximum Safe Operating Area 
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Fig 7. On-Resistance Variation 

           vs. Junction Temperature 

Fig 8. Maximum Drain Current  

            vs. Case Temperature 

Fig 9. Transient Thermal Response Curve 
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LIMITED BY PACKAGE
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Fig. 10. Gate charge test circuit & waveform 
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Fig. 11. Switching time test circuit & waveform 

Fig. 12. Unclamped Inductive switching test circuit & waveform 

PFP1010E 

Fig. 13. Peak diode recovery dv/dt test circuit & waveform 
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TO-220 package dimension 

DIM 
INCHES MILLIMETERS 

MIN TYP MAX MIN TYP MAX 

A 0.140  0.165  0.190  3.560  4.195  4.830  

A1 0.020  0.038  0.055  0.510  0.955  1.400  

A2 0.080  0.098  0.115  2.030  2.475  2.920  

b 0.015  0.028  0.040  0.380  0.700  1.020  

b2 0.045  0.058  0.070  1.140  1.460  1.780  

c 0.014  0.019  0.024  0.360  0.485  0.610  

D 0.560  0.605  0.650  14.220  15.365  16.510  

e 0.096  0.100  0.104  2.440  2.540  2.640  

E 0.380  0.400  0.420  9.650  10.160  10.670  

H1 0.230  0.250  0.270  5.840  6.350  6.860  

L 0.500  0.540  0.580  12.700  13.715  14.730  

L1 - - 0.250  - - 6.350  

￠P 0.139  0.150  0.161  3.530  3.810  4.090  

Q 0.100  0.118  0.135  2.540  2.985  3.430  
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