International
I¢R| Rectifier

PD-9.1089

IRL640

HEXFET® Power MOSFET

Dynamic dv/at Rating

Repetitive Avalanche Rated
Logic-Level Gate Drive

RDsion) Specified at Vas=4V & 5V
Fast Switching

Ease of Paralleling

Simple Drive Requirements

Description

Third Generatian HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, rucgedized device design, law

on-resistance and cost-sffectiveness,

The TO-220 package is universally preferred ‘or all commercial-industr:al
applicatons at power dissipation levels to approximatety 50 walts, The low
thermal resistance and low package cost of the TO-220 contribute to its wide

acceptance throughout the industry.

Y Vpgg = 200V
RDS{OHJ = 0’ 1 BQ

Absolute Maximum Ratings

TO-220A8

Parameter Max. Units
In@ Te=25°C  Conlinuous Drain Current, Vas @ 5.0V 17
Ip @ Te=102"C  Continucus Drain Current, Vas @ 5.0V 1 A
Iom Pulsed Drain Current @ 68
Po @ To=25°C  Power Dissipation 125 w
o Linear Derating Factor 1.0 R
iVos Gate-to-Source Voltage o I
Eas Single Pulse Avalanche Energy 2 5§80 mJ
lap Avalanche Current @ 10 A
Ean Repetitive Avalanche Enecgy & 13 md
dv/dt Faak Diede Recovary dvidt & 50 Vins
Ta Operating Junstion and -55to +150
TaTs Storage Temperature Range e
! Solder.ng Temperature, for 10 seconds 330 (1.6mm from case)
fMounting Torqua, 5-32 ar M2 screw 10 Iixtein (1.1 Narm) ; '
Thermal Resistance
[ Paameter Min. ~Typ. | _Max. Units |
: Ruic Junction-to-Cass — — 1.0
- Rucs - Casz-to-Sink, Flat, Greased Surface — 0.50 — G
1 R — — 82

_Junction-to-Ambient
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)

I Paramater Min. | Typ. Max | Units Test Conditions
VipaCss Drain-to-Source Breakdown Voltage 200 | — — V| Vas=0V, o= 250p4
AVigripes/AT )| Breakdown Yollage Temp. Cocfficient 1= 027 - V/"C | Reference to 25°C, ln= imA |
Rps(oni Static Drair-to-Sourge Cn-Resistance — — . 018 ] Vos=5.0V, 1=10A &
) B = — 0.27 i Woz=4. 0V, Ip=3.5A &

Vasum Gate Threshold Valtage ) 1.0 — 2.0 V| Vpa=Vas, In= 250pA
1 Hrs ) Fonyard Transconductance ) i6 - — 5 | Vns=50V, IﬁEOA @.

“lpss Drain-tc-Source Leakage Current [ _—~—_—~‘i [T | Vos=200V, Vag=0V

, — — 250 Vog=160V, Vas=0V, T=125"C

oss [ Gate-le-Source Forward Leakage | -, — T 100 A Vis=10V

o Gate-to-Source Reverse Leakage — - | 100 Vge=-10¥

Qg Total Gate Charge _ — L — ] e In=17A

Qgs Gate-ta-Source Charge — — | a0 | nC Vps=160V

Qgu Gate-to-Drain {"Miller') Charge = — 38 Vee=5.0V See Fig. 6and 13 @
tajon; Tum-On Delay Time — 8.0 _ Vep=100V
'S !'Rise Time — | B — e lo=17A

Tajutn Turn-Gif Delay Time — 44 — Fg=4.60)
L | Fall Time — 5 | — Ao=5.7Q See Figure 10®
E Internal Orain Inductance _ ! 4.5 ] —_ E?.m.,e?; 2[3?.? ') 1:%
- —} . . l nH | from package . E_QE_;
i Ls Inkernal Source Inguctance ‘ — 75| — 3{‘:;;’:;%‘; of Y
Lo TADUT Capaciiance — 1800 ' — [Ves=0V

Crss , Quiput Gapacitance — 400 1 — | PF |Vpg=25V

Crsx | Reverse Transfer Capacitance — ;120 — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
| Faramaler U'Min. | Typ. Max. | Units | Test Conditions

I3 Centinuous Source Carrent P r R MOSFET symbol '/ﬂ v

) (Body Diode) | I showing the | h—

v

1 Q

-

lsm

S_D.___
™

- Pulsed Source Current

__ |(BodyDiede) H

Oicde Ferward Voitage
Reverse Recoverty Time

- =iy

integral reverse B

p-h junction diode. s

T.=25°C, Ig=17A, Voe=0V @

| 310 470

Reverse Recovery Charge

— "3z ] 48| uc

T1=25"C, Ir=17A
difdt=100A/us @

" "Forward Turp—IDn Time

n

Intringic furn-on time is neglegible {turr-cn is dominated by Ls+Lp)

Nutes:

i

]

Repetitive rating; pulse width timited by
max. junction temperature {(See Figure 11)

Yop=50V, starting T,=25"C, L=3.CmH
Rg=25£). |a5=17A (See Figure 12)

% 1ap=17A, difdts180A/us. VooysViERIDSS,

Ta=1507C

@ Pulse width < 300 us; duty cycle

=2%.
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Ty, Junction Temperature (C&)} -
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Fig 4. MNormalized On-Resistance
Vs, Temperature

Vg Gate-to-Souwrce Voltage (volis)
Fig 3. Typical Transfer Characteristics
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Capacitance {pF)

]

V5. Gate-to-Source Yoltage (volts)

B

Vpg. Drain-to-Source Vollage (volts) Q. Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gaie Charge Vs.
Drain-tc-Source Yoltage Gate-to-Source Voltage
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Vsp, Source-to-Drain Voltage (volis) Vng, Drain-to-Source Voltage (volts)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area

Farward Voliage
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Ip, Drain Current (Amps)
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Fig 8. Maximum Drain Current Vs.

Fig 10b. Switching Time Waveforms

Case Temperature

Fig 11.

Thermal Response (Zg)c)
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ty, Rectangular Pulse Duration (seconds)
Maximum Effective Transient Thermal impedance, Junction-to-Case
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Fig 12a. Unclamped Inductive Test Circuit
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Fig 12h. Unclamped Inductive Waveforms

Charge .

Fig 13a. Basic Gate Charge Waveform

Eas, Single Pulsc Energy (mJ}
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Fig 12c. Maximum Avalanche Energy
Vs, Drain Current

i" " Sams Typa as D.UT

Current Regutator _

Yas

Fig 13b.

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit

Appendix B: Package Outline Mechanical Drawing

Appendix C: Pant Marking Information

o
Curianl Samping Hasisers

Gate Charge Test Gircuit
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Appendix A

Peak Diode Recovery dv/dt Test Circuit

DUT, ——+ Circuit Layout Consideraticns
. — * Low Stray Inductance
Fig 14. For N-Channel gk » Ground Plane
HEXFETs I I | @ + Low Leakage Inductance
Current Transformar
—¢-
¥
@ l{ ®
| Lol
Drver X ]
@ %
Ag / - gidt controlled by Rg +

« Driver same type as DT,
+ Igp controlied by Duty Factor "D”
* 0.U.T.- Device Under Test

Parl

@ Driver Gate Drive

PW
D~ Periog

Y P

@ D.U.T. Igp Wavelorm

Reverse
FAecovery
Currenl

@ 0.U.T. Vs Wavetorm

Vs = 10Y"
1

:\ " Bedy Dicde Forward | }'
Currenl /'
whefdl

Diode Rloc
’ W.‘dfmaw \\

i
| ! / ~ Voo
Body D';é orward Drop

Rippla 5 5%

lsp
4

* Vg = 5V for Logic Level Devices

Voo
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Package Outline Appendix B

TO-220AB Qutline
Dimensions are shawn in millimeters (inches)
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Part Marking Information Appendix C
TO-2204B

EXAMPLE. THIS IS AN IRFI1D1D WITH INTERNATIONAL . PART NJMEER
ASSEMBLY |OT CODE 981M REGTIFIER
Lo IRF1010 1

T DATE CODE
[ wew)
YY = YEAR
W = WEEK

ASSEMBLY 7
LOT CODE

Prirted en Sgnet recycles offsel: . _ Ly
@ made fram 50% recycled waste paper, including %

104 de-inked, posi-cotsumer wasta,

'WORLD HEADOUARTERS: 233 Mansas 3t. El Saguroo, Cal forrea #0245, Tel (3'00 3223321, Fax: 2720403
EURCHFEAN HEADGUARTERS: rral Grean, Oxted. S1rey AHE SBE Englend. Tel: 10883) F13X15, Twx: 85208

IR CAMADA: 107 Bancloy 51 Matkham, Ontare L3R 301, Tel: (446) AT5-1887. 1R GERMANTY: Sualtangaliasye 157, D360 Bad Homburg, Te-: $172-37086. IR ITALY Yia Liguna 2o
1A Borgars “Tarin, Tal: (6113 470 1484, R FAR EAST KM Building 30-2 Nuduibeoukorn 3-Crome. Tosheriaka, Tokgo 171 sapan, Tel. (03) %83 0541, 1A SOUTHEAST ASIA:
10l Micve Road, HEX 10401 Fortune Cantre, Singapors 07, Tl (85) 236 5020

Bnbanw OfMcan, Agenis wid Disirlbutors in Major Citkes Throughout the Werkd.

Ga'y drat st tanzng wabiect 13 chamgs wafout ot g

Printed in LS A, 894 5m



