IPD60R180P7S

N-channel 650V, 20A, 0.19Q Super-Junction Power MOSFET

Product Summary
Features Vos @ Tj25¢ 650V
¢ Very low FOM RDS(on)xQg Rbs(on) max 0.19Q
o 100% UIS tested Ib 20A
¢ RoOHS compliant Qgtyp 27 nC
Applications
¢ Power factor correction (PFC).
¢ Switched mode power supplies (SMPS). g3
¢ Uninterrupted power supply (UPS). "
TO-252
Drain
Gate ¢ A
Sou‘rce
N-Channel MOSFET
Marking information
Product Package Marking Packing methed
IPD60R180P7S TO-252 60R180 Tube
Absolute Maximum Ratings
Parameter Symbol Value Unit
Drain-Source Voltage Vbss 650 V
Continuous drain current (Tc=25°C) I 20 A
(Tc=100°C) P 13 A
Pulsed drain current » lom 60 A
Gate-Source voltage Vass +30 M
Avalanche energy, single pulse 2 Exs 235 mJ
Power Dissipation TO-252 ( Tc =25°C) 140 W
- Derate above 25°C Po 1.1 W/°C
Operating and Storage Temperature Range Ty, Tste -55t0 +150 °C
Continuous diode forward current Is 20 A
Diode pulse current Is puise 60 A
MOSFET dv/dt ruggedness, Vps=0...480V dv/dt 50 Vins
Reverse diode dv/dt, Vps=0...480V dv/dt 15 Vins
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IPD60R180P7S

Thermal Characteristics

Parameter Symbol Value Unit
TO-252
Thermal Resistance, Junction-to-Case ReJc 0.89 °C/W
Thermal Resistance, Junction-to-Ambient Reua 56 °C/IW
Soldering temperature, wave soldering only allowed
Tsold 260 °C
at leads. (1.6mm from case for 10s)
Electrical Characteristics .- 25:c unless otherwise noted
Parameter Symbol Test Condition | Min. | Typ. | Max. | Unit

Static characteristics
Drain-source breakdown voltage BVbss Ves=0V, Ib=250uA 650 - -
Gate threshold voltage Vasitn) Vbs=Vas, Ib=250uA 25 4.0
Drain cut-off current Ibss Vps=650 V, Ves=0V, uA

T;=25°C - - 5

T;=125°C - 10
Gate leakage current, Forward lassr Ves=30V, Vps=0 V - - 100 nA
Gate leakage current, Reverse lessr Ves=-30 V, Vps=0 V - - -100 nA
Drain-source on-state resistance Ropson) Ves=10V, Ib=10 A -

T;=25°C - 0.16 0.19 Q
Dynamic characteristics
Input capacitance Ciss Vps =100V, Ves =0V, - 1303 -
Output capacitance Coss f=1MHz - 52.7 - pF
Reverse transfer capacitance Crss - 2.3 -
Turn-on delay time td(on) Vpp =400V, Ip = 10A - 19 -
Rise time tr Re = 10Q, Ves=10V - 16 - ns
Turn-off delay time tacof) - 92 -
Fall time t - 26 -
Gate charge characteristics
Gate to source charge Qgs Vop=520V, Ib=10A, - 8.4 -
Gate to drain charge Qg Ves=0to 10V - 8.2 - nC
Gate charge total Qq - 27 -
Gate plateau voltage Vplateau - 5.8 - V
Reverse diode characteristics
Diode forward voltage Vsp Ves=0V, IF=10A - - 1.2 \Y
Reverse recovery time ter Vr=400V, I[=10A, - 224.3 - ns
Reverse recovery charge Qrr dle/dt=100 Alps - 2.8 - uC
Peak reverse recovery current lirm - 23.9 - A

Notes:
1. Limited by maximum junction temperature, maximum duty cycle is 0.75.

2. las = 2.8A, Vop = 50V, Starting T;= 25°C.
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IPD60R180P7S

Electrical Characteristics Diagrams

Drain current Ip (A)

Rbs (on) (Q)

Gate-Source Voltage Vas (V)

Figure 1. Output Characteristics

Figure 2. Transfer Characteristics
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IPD60R180P7S

BVbss, (Normalized)
Drain-Source Breakdown Voltage
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Transient Thermal Resistance

Figure 7. Breakdown Voltage vs. Temperature
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Figure 9. Transient Thermal Impedance
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Figure11. Drain Current vs. Temperature
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Figure 8. On-Resistance vs. Temperature
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Figure 10. Maximum Safe Operating Area
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IPD60R180P7S

Test Circuits

Gate Charge Test Circuit & Waveform
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IPD60R180P7S

Mechanical Dimensions for TO-252
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A 9.20 2. 40 L 1. 25 1. 75
Al 0. 00 0.20 L1 2. 90REF
A2 0.97 1% 12 0. 51BSC
b 0. 50 0.90 i 0. 88 1. 28
b3 5.10 5. 50 L4 0. 50 1. 00
b4 4,27 4.37 L5 1. 65 1. 95
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C 0. 43 0. 61 ] 0° B
D 5.95 6. 25 01 5° 9°
D1 5. 30REF 8 2 5° 9°
H 9. 40 10. 50 K 0. 40REF
E 6. 40 6. 75
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