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HEXFET® Power MOSFET

* Dynamic dv/dt Rating
Repetitive Avalanche Rated
P-Channal

175°C Operating Temperature
Fast Switching

Ease of Paralleling

Simple Drive Requirements
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VDSS = "1 OOV
HDS{OT‘I) = 12&)

lp = -4.0A

Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low

oh-resistance and cost-effectivenass.

The TO-220 package is universally preferred for all commercial-industrial
applicaticns at power dissipation levels to approximately 50 wafts. The low
thermal resistance and low package cost of the TO-Z20 contribute to its wide

acceptance throughout the industry,

Absolute Maximum Ratings
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Parametar | Max. | Units
In® Te=25°C Continuous Drain Gurrant, Yas @ -10 V f 40 '
0@ To = 100°C _| Continyous Drain Gurrent, Vos @ 10V | 2.8 oA
[\ Pulsed Drain Curresm @ ' -8 | o
Pp@ Tc=25"C |Power Dissipation _ . ) W
Linear Derating Factar ___&4z 1l WeC
Vas Gate-to-Gource Vollage £20 l_ W
Eas Single Puise Avalanche Energy @ " T200 e J _md |
lar Avatanche Current O I 40 __-__'__ _A_ o
Esp Bepetifve Avalanche Energy & 43 ,mJ
'.Tj.‘”rE" - . __ _ _|Peak Diade Recovery dvidt & 8.5 | vins
|'TJ - Operating Junction and =55 to +175
(Tsvs _ _ __ _ Storage Temperature Range | _ *C
A i Soldering Temperature, for 10 seconds 300 (1.6mim from case) ]
o ) "_Mountfng_ Torque, 8-32 or M3 screw 10 Ibfelny (1.7 Nem}
Thermal Resistance
T Parameier in. | Typ. Max. Units |
Fasc [Junction-to-Case == 3.5 -'
Pucs | Case-to-Sink, Flat, Greased Surface — 0.50 — T
P Junction-to-Ambient - | - 62 '




IRF9510

Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Taest Conditions
Vieaoss Drain-to-Source Breakdown Yoliage a0 — — V| Vag=0V, lp=-250pA
AVisripss/AT)| Breakdown Voltage Temp. Coefficient — <0081 — | ¥/PC | Referance to 25°C, lp=-1mA
Rosion Statie: Drain-to-Source On-Resistance - - 1.2 Q| Vae=-10V, Ip=-2.44 @
Vasih Gate Thresheld Yoltage -2.0 —_ -4.0 V¥ | Vps=Vas, Ip=-250pA
Ois ! Forward Transconductance 1.0 — — 5 | Vog=-50V, Ip=-24A &
lpss Drain-te-Source Leakags Gurrent — | = |-100 uA Vos="100V, Vg5=0Y
— — | -500 Vos=-80V, Vas=0¥, T=150°C
loss Gate-to-Source Forward Leakage — — | 100 nA Viag=-20V
Gate-to-Sourze Raverse Leakage — — | 100 Viag=20V
Qg Total Gate Charge — — | 87 Ip=-4.04
Qgs Gate-to-Sourcs Charge — | — | 22 | nC  vp=-80¥
Qqo Gate-to-Drain {*Miller") Charge — — 4.1 Ves=-10V See Fig. 6 and 13 @
ftom; Turn-On Delay Time — 10 — VYop=-50%
1 Rise Time — 27 — he lo=-4.04
Lot Turn-Off Delay Time — 15 - ! Rle=240
fi Fall Time — 17 — Ro=112 Seo Figure 10@
Lo Internal Drain Inductance — a5 | — g’?n“:f?&'%?,?) /;:‘Lé
nH | from package Eﬂ\ﬂ
L internal Source Inductance — 75 — a_nd center of
die contact s
Cies input Capacitance — 200 — WVis=0V
Coss | Output Capacitance — 94 — pF | Vps=-25V
Crss Reversa Transfer Capacitance — 18 — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parametsr Min.  Typ. | Max. | Units Test Gonditions
I Continuous Source Current o : o 40 MOSFET symbol |0
{Body Diode) ’ A showing the I—*
lsm Pulsed Source Current o o 18 integral reverse G :
{Body Dinde) @ f-n junction diode. B
Veo Dicde Forward Voltage — —_ | 5.5 W | Tu=25C, ls=-4.04, Vae=0V &
tr 1 Reverse Recovery Time — 82 | 160 | ns |Tu=25°C. l=-4.04
QO _Reverse Recovery Charge -— | 0.15 | 0.30 | uC 3difdt=100Afus @
| ton Forward Tumn-On Time Intringiz tum-on time I$ neglagible (turn-on is dominated by Lg+Lo)
Notes:
@ Repetitive rating; pulse width limited by @ Isnz-4.0A, difdts7SAMS. VooV (BRIDSS.
miax. junction temperature {See Figure 1) Ty 756G
@ Vbp=-25Y, starting Ty=25°C, L=18mH @ Pulse width < 300 ps; duty cyele <2%.

Rg=25L), las=-4.0A (See Figure 12}
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-Vng, Drain-to-Source Voltage (voits)

Fig 5. Typical Capacitance Vs.
Drain-to-Source Voltage
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-Vgp, Source-to-Drain Voltage (volts)

Fig 7. Typical Source-Drain Diode
Forward Voltage

-Vas, Gate-to-Source Voltage (volts)

-Ig, Drain Current {Amps)
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Qg, Total Gate Charge (nC)
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Fig 6. Typical Gate Charge Vs.
Gate-te-Source Voltage
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Fig 8. Maximum Safe Operating Area
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Fig 12b. Unclamped Inductive Waveforms Vs. Drain Current
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'Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1508
Appendix B: Package Outline Mechanical Drawing — See page 1509

Appendix C: Part Marking Information — See page 1516 Interr‘ational
Appendix E: Optional Leadforms — See page 1525 ReCtifier




