International
[IOR] Rectifier

PO-2.3250G

IRF510

HEXFET® Power MOSFET

Dynamic dv/dt Rating
Repetitive Avalanche Rated
175°C Operating Temperature
Fast Switching

Ease of Paralleling

Simple Drive Requirements

VDSS = 100V
'RDS(OI‘!) = 054Q

Ip = 5.6A

Description

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

on-resistance and cost-effectivenass.

The TO-220 package is universally preferred for ali commerciab-ingdustrial
applications at power dissipation fevels to approximatety 50 watts, The low
thermal resistance and low package cost of the TO-220 contribute to its wide

acceptance throughout the industry.

Absolute Maximum Ratings

Parameter o Max. o Junmits |
p@ To=25°C | Continucus Drain Gurrent, Vas @ 10V - [
ln@ Tc=100°C | Coniinugus Drain Current, Vs @ 10V~ | 40 o A !
=¥} Fulsed Drain Current 20 !
Po @ To=25"C | Power Digsipafion I ... I . .
Linear Derating Factor o _0O=me L wkC
Vas |~ | Gate-o-Source Voltaga R R S B
Eas i Single Pulse Avalanche Energy 2 [ 100 Yomd
e |AvalancheCument ® 56 (A
Ean I—Hepetilive Avalanche Energy o 4.3 )
diwidt i Peak Diode Recovery dvidt @ 5.5 : [ vis
Ty ! Operating Junction and 55 10 +175 |
Tsta Storage Temperature Range  _ _ _ _ : __ ___ ___ _ ____.___, “C
o '5 Soldering Temperaiure, for 10 seconds 300 {1.6mm from case) [ ]
| Mounting Torque, 6-32or M8 screw | ___ _10Mfn (TANem) |
Thermal Resisiance
T T T parameter U Mg | T Wyp. | Max. | Units
Ruc - [Junction-fo-Case = _|' — '_ 35
Racs Case-lo-Sink, Flat, Greased Surface |  — | o@s0 | — ] "omy
Fas ‘| Junction-to-Ambient — | — ! 82 ||
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IRF510

Electrical Characteristics @ T.= 25°C {unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions

ViBriDss Drain-to-Source Breakdown Yoltage 00 | — —= Vo | Vas=0V, Ip= 250uA

AViripss/ATy| Breakdown Voltage Temp. Coefficient — 1012 | -~ | VMG |Reference to 26°C, lp= 1mA
" Rosjony Static Drain-to-Source On-Resistance — 1 — | o054 0| Vas=10V, lp=3.4A @

Wi Gate Thresheld Voltage 20 i — 4.0 Vo | VossYigs, o= 250pA
| g Forward Transconductance 13 | — o S |Vps=50V, p=34A @

) — — 25 Vos=100V, Vas=0W

ipss Drain-to-Source Leakage Current — _ 250 pA Vae=B0Y, Vas=0V, Tr=150°C
{ loss Gate-to-Source Forward Leakage — — 100 nA ﬁs=20\f
: Gate-to-Source Reverse Leakage —_ — | -100 Vag=-20V
iQy Total Gats Charge — | — | 83 [o=5.6A
| Ggs Gats-to-Source Charge — — 23 | nC |vpg=80V
| Cigat Gate-to-Drain {"Miller™ Charge — — 3.8 V=10V See Fig. 6 and 13 &
| torony Tum-On Delay Time — 6.2 — Ypp=a0Y

tr Rige Time — 16 — he lp=5.64

Loty Tum-Off Delay Time — 15 — Ru=249

1 Fall Time — 9.4 — Bop=8.4£} See Figure 10@

Lo Internal Drain Inductance e 4.5 — E ?nt\:_le?& 2[%?: ) —g

nH | from package nQd |
le Intstnal Saurca Inductance — | 75 — and center of
. . dia contact s |

Cisn Input Capacitance — 180§ — Vag=0V

Cos Qutput Capacitancs — 81 — pF | Vos=25¥Y

Chrae Reverse Transfar Capacitance — 15 — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
! Parameter Min, | Typ. | Max. | Units Tast Conditions

Is Continuous Source Current o . 56 MOSFET symbot

{Body Diode) i A showing the
|5ma Pulsed Source Current _ o 50 integral reverse G
[Body Diode) T p-n junction diode.

Vsp Diode Forward Voltage — — 25 V| Ty=25"C, Ig=5.6A, Vas=0V @

trr Reverse Recovery Time — | 100 | 200 | ns |T=25'C, lk=5.6A

Qn Reverse Recovery Charge — | 0.44 | 0.88 ; pC |difdt=100AMns &

fan Forward Turn-Cn Time Inltinsle tur-on time is neglegible fturn-on is dominaled by Ls+Lo)
Mates:

() Repetitive rating; pulss width iimited by
max. junclion tamperature {See Figure 1)

@ VYpp=25Y, starting Ty=25°C, L=4.8mH
Re=25¢, |4s=5.64 {See Figurs 12)

@ |5p=8.6A, difdt=75Ais, VoDsViER)DSS,

Tuz175°C

@ Puise width < 300 ps; duty cyele £3%.
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ip. Drain Gurrent {Amps)

{p. Drain Current (Amps}
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Fig 1. Typical Output Characteristics,
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Vs, Temperature
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IRF510

Capacitance (pF)

lsp, Reverse Drain Current (Amps)
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Fig 5. Typical Capacitance Vs.
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Fig 7. Typical Source-Drain Diode
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IRF510

ip. Drain Current (Amps)
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IRF510 |
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Fig 12c. Maximum Avalanche Energy

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 1505
Appendix B: Package Qutline Mechanical Drawing — See page 1509

Appendix C: Part Marking Information — See page 1516 Intemational
Appendix E: Opticnal Leadforms — See pags 1525 ReCﬁﬁ er
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