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HEXFET® Power MOSFET

® Llitra Low Gate Charge

® Reduced Gate Drive Reguiremen: 0 _

® Enhanced 30V Vas Rating Vpss = 400V
¢ Reduced Ciss, Coss, Crss

« Extremely High Frequency Operation
& Repetitive Avalanche Rated

® | ead-Free

Description

This new series of Low Chaige HEXFETs achieve significantly lower gate
charge over convertional MOSFETs. Ltilizing the new LCDMOS technclogy,
the device improvements are achieved without addec product cost, allowing
for reduced gate drive raquiremsents and total system savings. In addition,
reduced switching losses and improved efficiency are achisvable in a variety
of high frequency applications. Frequencies cf a few MHz at high current are
possible using the new Low Charge MOSFETs.

These device improvemsants combined with the provan ruggedness and
reliability that are cnaracteristic of HEXFETs ofler the designer a new standard T0-220AB
:n power ransistors for switching applicatons.

Absolute Maximum Ratings

; Patameter Max. | Lnits _
0@ Tc=25°C  |Continuous Drain Current, Ves @ 10V ‘ 10 )
.Ip @ To=100°C__ Continuous Drain Current, Vs @ 10V | 6.3 ;A
™ "'Pulsed Drain Current @ a2
Po @ Tc=25°C Power Dissipation . 125 W
' Linear Deyating Factor ] o 1o . WrC
1 Vas ) Gate-to-Source Volkage _ 30 Vo
Eas __ Single Pulse Avalanche Energy @& N .. B20 . IR
lag Avalanzhe Cumrent © 0 . A
f-E.AR o ) Rapetilive @alénche Enarg_y a0 . - _ o 15 : o md
 dviat _"Peak Diode Recovery dv/dt 3 J’_ 4.0 i Vins
Ty t Qperating Junclion and -55 to +150
Tsts o Storages Temperature Rarge : . _ ‘C
. Boldering Temperature, fcr 10 seconds * 300 {1.6mm from case)
Mounting Torque, 6-320r M3sorew | 10 lotin{T.1 Nerr) B
Thermal Resistance
|_ : . 'Parrameter o o . 'lhiln. Typ. Max. Jr‘@s i
[Rac ___|dJunction-to-Case . B e — 1.0
‘Recs ______ Caseto-Sink Flal, Greassd Surace ___— | 050 = oW !
' Al ;Ju_rEtion-m-Ambient ) ' = 9 = T . _
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IGR Rectifier
Electrical Characteristics @ Ty = 25°C {unless otherwise specitied)

. T Parameter « Min. Typ. | Max. Uniis | Test Conditions
Vismoss Crain-to-Source Breakdowr Valage 400 — — V. Vgs=0V, Ip= 250uA
AVierpss/AT ;;pgaa kdown Voltage Temp. Coeff-cient . — 076| — VPC : Referance to 25°C, Ip=1mA
Rosion) Static Dra ~-tc-Source On-Resistance i — — | 0585 . O V=10V, Ip=6.CA @

Vosin) Gata Threshold Voltage " 20 — | 40 |V Vps=Vgs, lo= 250uA
Cis Forward Transcenductance 3.0 i — — S Vps=50V, Ip=6.0A @
loss Drain-to-Source Leakage Current e B uA ¥ps=400V, V=0
— — 250 . Vps=320V, Vgs=QV, T,=125°C |
lass Gate-to-Source Forward Leakage — — 100 - nA | Vips=20V '
Gate-to-Scurce Feverse Leakage _ —  -100 ' Vgs=-20Y
Qg Total Gaie Charge — — - 39 Ce=10A .
Qgs Gate-to-Scuree Clharge ) — — 10 "C  Vps=320V '
Qga | Gate-to-Dra ~ « Miller ) Charge - ! - 19 | { Vaex 10V Ses Fig. 6 and 13 @ |
tefony Turn-On De ay Time — [ n — | Vop=200V d
b Rise T.me — 8 - — |lu=10A '
tatom Tumn-Off Delay Time — 25 | — Ra=9.10
f Fall Time — a1 — Ro=200 See Figure 10 ®
Intemal Cra:n Inductance — 45 — Ee nt:ne?; zlg?nd’)
: nH  from packaga ol i
internal Source Inductance — 75 — and center of
! ‘ . _ . . _siecomact s
Cuaa Input Capacitance L= 1100 - Vas=0V f
By Cutput Capacttance — 190 { — zF \Vos=23V
s Reverse T-ansfe- Capac:ance = 18 = f=1 OMHz See Figure 5
Source-Drain Ratings and Characteristics
o Parameter Min. Typ. | Max. Units | Test Conditions
Is Continuous Source Current | MOSFET symbo! C
(Body Diode) - — 11 showing the
lom Pulsed Sourpe Current _ — . 3 ;intagral revarse q
(Body Diode) & ’ p-n junction diode. 8
|Vso | Diode Forward Voliage = — 20 ¥ [Tr25°C, ls=10A Ves=OV &
for Reverse Recovery Time — 380 570 rs T,=25°C, I=10A
Qv Reverse Recovery Charge — 28 ' 42 G  difdt=100A/us @
tor Forward Turn-On Tima Intrinsic tum-on time is neglegible (lum-on is deminajed by Ls+Lp)
Motes:
C Repatitive rating; pulse width limited by D isps10A, di/dis120Aus, VODSV;BRIDSS,
max. junction temperature (See Figure 11} Tus150°C
@ Vpp=50V, starting Ty=25°C, L=g.1mH @ Pulse width < 300 ps; duty cycle <2%.

Re=250. 1as=10A (See Figura 12)
2 www.irf.com
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lgp. Revarsa Drain Current {(Amps)
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Fig 5. Typical Capacitance Vs.
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Fig 7. Typical Source-Drain Diode

Forward Voltage

Vas. Gale-to Source Voltage (volis)

Ip, Drain Current (Amps)
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Fig 6. Typical Gate Charge Vs.
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IR Rectifier
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Fig 12a. Unclamped Inductive Test ‘Circwt
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Fig 12¢c. Maximum Avalanche Energy

Fig 12b. Unctamped Inductive Waveforms V. Dt GLiriit

Curremt Reguwator
Seme Type as D.U.T.
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charge - —» 3 Iz
Currart Sampiing Res:aiars
Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit
Appendix B: Package Outline Mechanical Drawing
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Appendix A Peak Diode Recovery dv/dt Tast Circuit
Circuit Layout Considerations
+ Low Stray Inductance
Fig 14. For N-Channel " Gmulr_wd Phna'
+ Low Leakage Inductance
HEXFETs Current Transiormer
+,
@ ®
I A,M,L—
Driver -
)]

Rg !l - dvrat cortrotied by Rg 1
= Driver same typa as D.U.T. ~ Voo
= Isp controlied by Duty Factss "0” ]’
* 9.U.T.- Device Undger Tast

Da PW
) Driver Gate Drive Perod
W Pariod —————=
t
VGS = ‘0'{‘
—Ss___l
@ D.U.T. lgp Waveiorm

e

Reveras ;
Racovery Body Dicde Forward
Current Coarrent . A
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* Vas = 5Y tor Logic Level Devicas
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TO-220AB Package

International
IGR Rectifier

Outline

Dimensions are shown in millimeters (inches)

10.54 (415) 3.78 (.149) [-B-]
2.87 (.113) 10.29 (405) [~ ? 3.54 ( 139) 4.69 (.185)
2.62 (.103) —i 4.20 (.165) 1.32 (.052)
™ 1.22(.048)
) 6.47 (255) |
I 4 610 (240)
15.24 (.600) I
14.84 (584
(584) LEAD ASSIGNMENTS
j 1.18,(049) HEXFET IGBTs, CoPACK
1 213 J 1- GATE 1- GATE
2- DRAIN 2- COLLECTOR
3- SOURCE 3- EMITTER
4- DRAIN 4- COLLECTOR
14.09 (.555) ‘
13.47 (.530) ‘ 4.06 (.160)
3.55 (140)
0.93 (.037) 0.55 (.022)
140.(055) == 3X (69 (.027) X 0.46 (018)
ax |44
1.15 (.045) [9] 036 (014) @ [B[A W] 2.92 (115)
T T 2p4(.104)
[asioon J—
2X
NOTES:

1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M, 1982.

2 CONTROLLING DIMENSION : INCH

3 OUTLINE CONFORMS TO JEDEC OUTLINE TO-220AB.
4 HEATSINK & LEAD MEASUREMENTS DO NOT INCLUDE BURRS.

TO-220AB Part Marking Information

EXAMPLE: THIS IS AN IRF1010

LOT CODE 1789

ASSEMBLED ON WW 19, 1997
INTHE ASSEMBLY LINE "C"

Note:

IR WORLD HEADQUARTERS: 233

"P" in assembly line
position indicates "Lead-Free"

PART NUMBER

O
INTERNATIONAL
RECTIFIER /

P
IRF1010
LOGO \~I¢._=R 719C 4

17 89

[~ DATE CODE

ASSEMBLY/ YEAR 7 = 1997
LOT CODE WEEK 19
LINE C

Data and specifications subject to change without notice.

International
GR Rectifier

Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information.12/03
www.irf.com



