Intemational PD-9.374G
Rectifier iRF640

HEXFET® Power MOSFET

* Dynamic dv/dt Rating
® Repetitive Avalanche Rated D _
& Fast Switching Vpgg =200V .
¢ Case of Paralleling
¢ Simple Drive Requirements Rpsion) = 0184

. Ip = 18A

Description

Third Generation HEXFETs fram International 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 commerciai-industrial
applications at power dissipation levels to approximately 50 watts. The low
thermal resistance and low package cost of the T0O-220 contribute o its wide
aeceptance throughout the Industry,

Absolute Maximum Ratings

i__ ) ] ____Parameter B Max. ' Units
lo@ Tg= 25°C Contlnuous Drain Current, Vas @ 10V | 18 ' :
lo@ Fo=100°C | Continuous Drain Current, Yas @ 10V 11 o _]' A
Jow _i Putsed Drain Current & .
Po @ To=25C { Power Dissipation 125 LW
| Linear Derating Factor ; 1.0 | WG
Mes | Gate-to-Source Voltage _________‘_________4:-20___ R .
Eas Slngie Pulse Avalanche Energy 2 580 1'nJ—‘I
I Avalanche Current @ 15 - | A
Esn | Bepetitive Avalanche Energy @ B _____|__ md
dufdt | Peak Diode Recovery dvidt @ 5.0 ____ ... _j_¥ns
Ta Operating Junction and -55 to +150
Tete Siorage Temperature Range VT
Soldering Temperature, for 10 saconds 300 {1.6mm from case)
|_ | Mounting Torque, 6-32 or M3 screw 10 Ibfeiny (1.1 Namy ]
Thermal Resistance
r _ Parameter 1 Min. Typ. Max. | Unis
Reuc [ Junction-to-Case — — 1.0
Racs Casa-to-Sink, Flat, Greased Surface - 0.50 — °CW
¢ Raga Junction-te-Ambient -— | — G2

215



IRF640

Electrical Characteristics @ T, = 25°C (unless otherwlse specHied)}

[ Parameter Min. | Typ. | Max. | Units | Test Gonditions
Vigmbes Drain-to-Source Breakdown Voltage | 200 | ~ 4 | V |Vgs=OV, Ip= 250pA
AViprpss/AT)| Breakdown Voltage Temp. Coefficient — | 028 — WC Reference to 25‘;0, Iﬁ= 1mA
Riseny Static Drain-to-Source On-Resistance — " To1s| g |Vas=10V, k=114 @

W) Gats Threshold Voltage 20 — j 40 V | Voa=Vas, lo= 2560UA
e Forward Transconductance 67 | — | — | S |vos=50V,I=1A @&
Ipss Grain-to-Source Leakage Current — — ! e ph Vbs=200V, Vas=0Y
— — 250 Vos=160V, Yee=0V, T)=125°C
tess Gate-to-Source Forward Leakage — | — i 100 | na | Vass2OV 4‘
i Gate-to-Source Reverse Leakage — — | -100 Viza=-20V
Qg Total Gate Charge — — 70 Ip=184
Qg Gate-lo-Source Charge — | — 1 13 | nC |vps=160V
Clgd Gate-to-Drain {"Miller"} Charpe — — | 30 V=10V See Fig. 6 and 13 @
teran} Tum-On Delay Time -— 14 | — Voo=100Y
te Rise Time —_ 5t . — ns lo=184
taiotn Turn-Off Delay Time — 45| — Ry=0.182
fr Fall Time — ] ,' — Rp=5.4Q See Figure 10 @
Lo Internal Drain Inductancs -] a5 — | B s R

— - nH | fram package :J( F:]_z}l
Ls Intemal Saurce Inductance S— 75| — | g!"d certer of A0S
L ¥ o : ] je contact 5

[Ciss input Capacitanse — [is00| — ! Vaa=0V o
Coss  _ | Output Capacitance L = | 480 | — pF . | V¥oe=25V
Crs§ ) ) \ Reverse Transfer Capacitance | — 130 — =1.0MHz See Figure 5

Source-Drain Ratings and Characteristics

| Parametar I Min. Typ. ___Ma)_cl__! Units | Test Conditions

s Continuous Source Current _ _ 15 | MOSFET symbol

{Body Diode) A showing the
st Pulsed Source Current o . 75 | integral reverse

{Body Dicde) @ i p-h jurction diode.
Vsn Dinde Forward Voltage —_ — 2.0 | V| Ty=25°C, l5=1BA, Vag=0V @
I Reverse Recovery Time — | 300 | B10 Mhs T =25°C, lr=184
[ Reverse Recovery Charge —_ 3._4J 71 pC | difde=100AMms &
ton Forward Turm-On Time | Inwrinsic fum-on fime is neglegible {tun-on is domiﬁa?ed by Ls+Lp)
Motes:

I Rapetitive rating, pulse width limited by
max. junction temperature {See Figura 11}

@ Vpp=50V, starting T=25°C, L=2.7rmH
Ra=2580, las=184 (See Figure 12}

@ lsp18A, difdt<150AMs, Vop<ViBRIDSS,

Tu=150°C

@ Pulse width < 300 ps; duty cycle =5%.
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I, Drain Current {(Amps)

I, Drain Current {Amps}
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Fig 1. Typical Output Characteristics,
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Fig 3. Typical Transfer Characteristics

HDS(ON)s Drain-to-Source On Resistance

I, Drain Current (Amps)
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Fig 2. Typical Qutput Characteristics,
Te=150°C
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Vs, Temperature

217



Capacitance (pF)

lgp. Reverse Drain Current {Amps)
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Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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1p., Drain Current {Amps)

ISR IRF640
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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 — Ses page 1505
Appendix B: Package Outiine ftechanical Drawing — See page 1509

Appendix C: Part Marking Information — See page 1516 Intemational
Appendix E: Optional Leadforms — See page 1525 ReCﬂﬁ er
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