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Features
 Low Gate Charge
 Low ON Resistance
 Intrinsic Fast-Recovery Body Diode
 Fast switching capability 
 100% Avalanche Tested
 RoHS compliant

N-channel Power MOSFET

Applications
 EV Charger
 Sever/Telecom/PC Power
 AC-DC Power Management
 Solar Inverter

PRODUCT SUMMARY
ID 120A

VDSS 600V
RDS(ON)–max
(@VGS=10V) 20mΩ

Qg-typ. (nC) 208 nC
Configuration single

Notes
1.   Drain current is limited by maximum junction temperature.
2.   Repetitive rating : pulse width limited by junction temperature.
3 .  L =20mH, IAS =14A, VDD = 50V, RG=25Ω, Starting  at TJ = 25oC

ORDERING INFORMATION

Item Sales Type Marking Package Packaging

1 PDI A 60R020JF2 PDI60R020JF2 TO-247 Tube

ABSOLUTE MAXIMUM RATINGS (TC = 25oC, unless otherwise noted)

Parameter Symbol
Limit

Unit
TO-247

Drain to Source Voltage VDSS 600 V
Continuous Drain Current (1) (@TC=25oC)

ID
120 A

Continuous Drain Current (1) (@TC=100oC) 72 A
Drain current pulsed (2) (@TC=25oC) IDM 360 A
Gate to Source Voltage VGS ±30 V
Single pulsed Avalanche Energy (3) EAS 1960 mJ
MOSFET dv/dt ruggedness, VDS=0…480 V dv/dt 50 V/ns
Reverse diode dv/dt, VDS=0…480 V, ISD≤ID dv/dt 50 V/ns
Total power dissipation (@TC=25oC) PD 347 W
Operating Junction Temperature & Storage Temperature TSTG, TJ -55 to + 150 oC
Maximum lead temperature for soldering purpose TL 260 oC

TO-247                            Schematic diagram
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THERMAL CHARACTERISTICS

Parameter Symbol
Value

Unit
TO-247

Thermal resistance, Junction to case (Maximum) Rthjc 0.36 oC/W
Thermal resistance, Junction to ambient (Maximum) Rthja 70 oC/W

ELECTRICAL CHARACTERISTICS ( TC = 25oC unless otherwise specified )
Parameter Symbol Test conditions Min. Typ. Max. Unit

Off Characteristics
Drain to source breakdown voltage BVDSS VGS=0V, ID=2mA 600 -- -- V
Drain to source leakage current IDSS VDS=600V, VGS=0V -- -- 10 uA
Gate to source leakage current, forward

IGSS
VGS=30V, VDS=0V -- -- 100 nA

Gate to source leakage current, reverse VGS=-30V, VDS=0V -- -- -100 nA
On Characteristics
Gate threshold voltage VGS(TH) VDS=VGS, ID=2mA 3 4 5 V

Drain to source on state resistance RDS(ON)
VGS=10V, ID=40A -- 18 20 mΩ
VGS=10V, ID=40A, Tj=150 °C -- 48 -- mΩ

Forward Transconductance Gfs VDS=10V, ID=50A -- 63 -- S
Dynamic Characteristics
Input capacitance Ciss

VGS=0V, VDS=50V, 
f=100KHz

-- 10612 --
pFOutput capacitance Coss -- 566 --

Reverse transfer capacitance Crss -- 6.5 --
Effective output capacitance,
energy related CO(er) VGS=0V,  VDS=0…400V 371

pFEffective output  capacitance,
time related CO(tr) 2595

Turn on delay time td(on)

VDS=400V, ID=40A，
RG=2Ω,VGS=10V

-- 40 --

ns
Rising time tr -- 35 --
Turn off delay time td(off) -- 118 --
Fall time tf -- 7 --
Total gate charge Qg

VDS=480V, VGS=10V, ID=40A 

-- 208 --

nCGate-source charge Qgs -- 65.7 --

Gate-drain charge Qgd -- 79.5 --

Gate Plateau Voltage Vplateau -- 6.2 -- V

Gate Resistance Rg f=1MHz -- 2 -- Ω

SOURCE TO DRAIN DIODE RATINGS CHARACTERISTICS
Parameter Symbol Test conditions Min. Typ. Max. Unit

Continuous source current IS Integral reverse p-n Junction 
diode in the MOSFET

-- -- 120 A

Pulsed source current ISM -- -- 360 A

Diode forward voltage drop. VSD IS=40A, VGS=0V -- 0.88 1.2 V

Reverse recovery time Trr

IS=40A, VGS=0V, VR=300V
dIF/dt=100A/us

-- 210 -- ns

Reverse recovery Charge Qrr -- 2 -- uC

Peak Reverse Recovery Current Irrm -- 17 -- A
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Fig1.  Output characteristics TJ= 25ºC

Fig3.  Gate charge characteristics

Fig 5.  RDS(ON) vs junction temperature  Fig 6.  BVDSS  vs   junction temperature 

Fig 4.  Capacitance Characteristics

Fig 2 . VGS(TH) vs   junction temperature 
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Fig 7 . Forward characteristics of reverse diode Fig 8 . Transfer characteristics 

Fig 11. Safe operating area(TO-247) 
Tc= 25ºC

Fig 10. Drain-source on-state resistance TJ= 25ºC Fig 9 . Power dissipation

Fig 12 .  EOSS vs Drain-Source Voltage
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Fig 13. Transient thermal impedance
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Fig 15.   Switching time test circuit & waveform

Fig 16.   Unclamped Inductive switching test circuit & waveform

Fig 14.   Gate charge test circuit & waveform
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Fig 17.  Peak diode recovery dv/dt test circuit & waveform
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Package Outlines

TO-247
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Disclaimer

 Power Device Innoteck Co., Ltd (PDI) reserves the right to make changes without notice in order to 
improve reliability, function or design and to discontinue any product or service without notice. 
Customers should obtain the latest relevant information before orders and should verify that such 
information is current and complete. All products are sold subject to PDI’s terms and conditions 
supplied at the time of order acknowledgement.

 Power Device Innoteck Co., Ltd (PDI) warrants performance of its hardware products to the 
specifications at the time of sale, Testing reliability and quality control are used to the extent PDI 
deems necessary to support this warrantee. Except where agreed upon by contractual agreement, 
testing of all parameters of each product is not necessarily performed.

 Power Device Innoteck Co., Ltd (PDI) does not assume any liability arising from the use of any 
product or circuit designs described herein. Customers are responsible for their products and 
applications using PDI’s components. To minimize risk, customers must provide adequate design and 
operating safeguards.

 Power Device Innoteck Co., Ltd (PDI) does not warrant or convey any license either expressed or 
implied under its patent rights, nor the rights of others. Reproduction of information in PDI’s data 
sheets or data books is permissible only if reproduction is without modification or alteration. 
Reproduction of this information with any alteration is an unfair and deceptive business practice. 
Power Device Innoteck Co., Ltd is not responsible or liable for such altered documentation.

 Resale of PDI’s products with statements different from or beyond the parameters stated by Power 
Device Innoteck Co., Ltd (PDI) for that product or service voids all express or implied warrantees for 
the associated PDI’s product or service and is unfair and deceptive business practice. Power Device 
Innoteck Co., Ltd (PDI)  is not responsible or liable for any such statements.
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