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HEXFET® Power MOSFET

Dynamic dv/dt Rating

L]

» Repetitive Avalanche Rated D _

® Fast Switching VDSS = 250V

# Ease of Parallaling

* Simple Drive Requirements - Rpsion) = 0.288
s Ip = 14A

Description

Third Generation HEXFETs from Intemational Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low
on-resistance and cost-effectiveness.

The TO-220 package is universally preferred for all commercial-industrial
applications at power dissipation levels fo approximately 50 watts. The low
thermal resistance and low package cost of the TO-220 contribute to its wide
acceptance throughout the Industry.

TO-220AB

Absolufe Maximum Ratings

Parameter Max. Units |
In® Tc=25"C | Continuous Drain Gurrent, ¥Ygs @ 10V 14
Io@ To= 100vC | Continuous Drain Current, Vas @ 10V 8.5 ] A
1w ___[PuksedDranCurent ®  { s | |
Po @ Te=25"C | Power Dissipation 125 W
l Linear Deraling Factor . WEG
i Va3 Gate-to-Source Voltage +20 v
Eas Single Pulse Avalanche Energy 2 | 550 o omd
.  |AvalancheCument ® R & LA
Esn Repetitive Avalanche Energy > 13 L md
dwidt Feak Diods Recovery dv/dt & 4.8 o _'_E’ns
1T, Opertating Junction and -5 to +150 ,l
| Tste Siorage Temperaiure Range’ . °G
I Soidering Temparaiurs, for 10 saconds 300 (1.6mm from case} ; )
[ Mounting Torgue, 6-32 or M3 scraw 10 Ihfin (1.1 Nam) ' i
Thermal Resistance
o . Parameter Min. ' Typ. .| Max. | thits
Rac " Juncion-te-Case — 1 — Ve
Racy ' Casa-to-Sink, Flat, Greased Surface — 050 f — AN
P | Junetion-to-Ambient — L= | 8 |




IRF644 | |

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

Faramster | Mirt, | Typ. | Max. | Units Test Conditions !
ViBrpss Drain-to-Source Breakdown Vaoltage I 250 —_ — Vo | Wes=0V, o= 250pA :
AVeripss/AT,| Breakdown Voltage Temp. Coefficient — | 034 | —  V/C | Reference to 25°C, [p= 1mA
Foston) Static Drain-to-Source On-Resistanca — — | 0.28 @ Vas=10V, p=8.4A @&
Vst Gate Thrashold Voltage 2.0 —_ 4.0 YV Vps=Yas, lo= 25004
Ois Faorward Transconductance 8.7 — = 5 | Vog=50V, Ip=8.44 &
loss Drain-to-Source Leakage Current — — 25 LA Vp5=250V, V=0V
— — 250 Vps=200V, V=0V, T=125"C
i less . Sate-to-Source Forward Leakage —_ — 100 nA Viga=200
Gate-to-Source Revorse Leakage — — | -100 Wrsg=-20W
Qg Total Gate Charge — — 1] In=7 .84
| Ogs Gatg-to-Source Charge — i — | 11| nC |Vns=200V
Cd Gate-to-Drain {"Miller") Charge — — 35 Was=10V See Fig. 6 and 13 &
Ty Turn-On Delay Time — 11 — Yoop=125V
A Rise Time — 24 — e lo=7.84
tatoiy Turn-Off Delay Time — 53 — {Ha=%.102
i Fall Tims s 49 — i Rp=8.70) See Figure 10 f-i‘-
Lp Internal Drain Inductance - — 4.5 — E?n“xfeé‘ 2'%?: }
nH | from package ‘E
Ls Inteme! Source Inductance — | 75 . — and center of
die contact
Ciaa Input Capacitance - | 1300 | — Vas=0V
Cres i Dutput Capacitance _ 330 —_ pF | Wpa=25Y
Crag ' Reverse Transfer Capacitance — 85 — f=1.0MHz Seae Figure 5
Source-Drain Ratings and Characteristics
Parameter Min, | Typ. | Max. | Units Tast Conditions
Is Contintous Source Current _ . 14 WMOSFET symbol
{Body Diode) A showing the
lam Pulsed Source _Current _ - 56 integral reverse E
{Body Diode) O p-n junction diode.
Vsn Diode Forward Voltags _— . - 1.8 Vo | Tu=25°C, Is=144A, Yee=0W @
tir Reverse Recovery Time — 2RO | BOD i ns |T.=25°C, lF=7.3A
Qe Revarse Recovery Charge — 23 | 46 © uC difdi=100AMs @
tan Farward Tum-Ch Time Inttingle tum-on time is neglsgible (tum-on is dominated by Ls+Lp)
Motes:
D Repetitive rating; pulse width Emited by F |3p=144, difdts150A/us, VDDV {ERIDSS,
miax. junction temperature (See Figure 11) T50°C
@ Vpo=50¥, starting Ty=25°C, L=4.5mH & Pulse width £ 300 ps; duty cycle £2%.

Re=25%, las=14A (See Figure 12)
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Fig 7. Typical Source-Drain Diode
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ip. Drain Current {Amps)
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Fig 12c. Maximum Avalanche Energy

Fig 12b. Unclamped Inductive Waveforms Vs. Drain Current

I
I
BOKG 3
I
Iy J‘_::.ZMF :
| '{ C apF |
Q . I
woyl——— ¢ —4%—— It 4 Je,
cur T8
I - Oag Qap — %
Vs }j—
Va
amaf [
Cha ) la ¥ Ip
rge ——

Current Sampling feslstors

Fig 13a. Basic Gate Charge Waveform Fig 13bh. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Gircuit — See page 1505
Appendix B: Package Outline Mechanical Drawing — See page 1509

Appendix C: Part Marking Information — See page 1516 Intemational
Appendlx E: Optional Leadforms — See page 1525 ReCtifier
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