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Intemational |
IeR! Rectifier IRFP9140

HEXFET® Power MOSFET

» Dynamic dv/dt Rating
Repetitive Avalanche Rated

P-Channel Vpgs = -100V
Isolated Central Mounting Hole
175°C Operating Temperature
Fast Switching

Ease of Paralleling s |D =-21A

HDS{OI’]) = O.2OQ

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-effectivensss.

The TO-247 package is prefarred for commercial—industrial applications
where higher power levels preciude the use of TO-220 devices. The TO-247
is similar but superior to the sariier TG-218 package because of its isolated
mounting hole. It also provides greater creepage distance between pins to
meet the requirements of most safety specifications.

TO-247AC
Absolute Maximum Ratings
Parameter Max. Units
Ip @ T¢ =25°C Continugus Drain Current, Vzs @ -10V -21
Ip& Tg=100C | Continuous Drain Currant, Vas @ -10W -15 A
[y Pulsed Drain Current 1 . -84
Po @ Te=25°C |Power Dissipation 180 W
: Linear Derating Facior 1.2 WG
Vs Gate-to-Seurce Voltage +20 Vi
Eag Singie Pulse Avalanche Energy @ BED mJ
[ Avatanche Gurrent T : -21 A
Eam ' Repatitive Avalanche Energy < i3 mdJ
dvfdt ' Poak Diode Recovery dvidt & -5.5 Vins
Ty Operating Junction and =55 to +175
Tera Storage Temperature Bange C
: Soldering Temperature, for 10 seconds 300 (1.6mm from case)
| Mounting Targue, 8-32 or M3 screw : 10 Ibfein (1.1 Nem)
Thermal Resistance
| Parameter Wir. Typ. Max, Units
"Rauc Junction-to-Case — — 0.83
Racs Case-to-Sink, Flat, Greased Surface — 0.24 — G
Raa Junction-to-Ambient — — 40
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Electrical Characteristics @ T, = 25°C {unless otherwise specified)

! Parameter Min. | Typ. Max. Units Test Conditions
* ViBRiDSS. Brain-to-Scurce Breakdown Voltage 100 | — — Vo | Vas=0V, Ip=-250uk
' AV ismpss/AT.| Breakdown Voltage Temp. Coefficient = |-0.087 ~—  VFC |Reference to 25°C, in=-1mA
i Aeson; Static Drain-te-Source On-Resistance - —  (L20 Q| Ves=10V, lo=-13A @
Vazs Gate Threshold Voliage -2.0 — 40 Y| Vos=Vas, Ip=-250u4
Gt Forward Transconductanse 6.2 — — S | Wou=-50V, lp=-13A @
loss , Drain-to-Source Leakags Current — — %0 WA Vou=-100Y, Vee=0V -
; — — ; -B0O0 Vos=-BOV, Vge=0V, T=150C
loss | Gate-to-Source Forward Leakage — — | -100 A Vas=-20V
Gate-to-Source Aeverse Leakage — — 100 Veg=20V
Qy Total Gate Charge — e 61 Clo=-19A
| G - Gate-to-Source Charge o — | w= | 14 nC | vps=-g0V
| Qgd ' Gate-to-Drain ("Millart Charge = — 23 Vas=-10V See Fig. 6 and 13 &
[ Tum-On Delay Time P— 18 | — Von=-50V
tr Rise Time L — 73 — ns ip=-124
tugo Tum-Off Delay Time N Y - Fa=0.102
1 Fall Time — 57 — Bp=2.4£) See Figure 10 €
' . Betweer lead, _F
Lo Internal Drain Inductance — 5.0 — & mm (0.25in.) PO
nH  from package Gﬂ 1
La _Internal Sourca Inductance — | 13| = and center of L
die confact :
Cizs : Input Capacitance - [ 1400 | — Yag=0V
Coss Quiput Capacitance — | 580 | — pF Wos=-25Y
[ Reverse Transfer Capacitance i— | 140 | — f=1.0MHz See Figure 5 '
Source-Drain Ratings and Characteristics
Parameter Min.  Typ. | Max. | Units Test Gonditions
Is Continuous Source Current MOSFET symbal —_
. - = | 2 . AT
{Body Diode} A showing the 7 L o
1M Fulsed Scurce Current . o 84 integrai reverse g _7,}
{Body Diode) D p-n junction diode. s
Vao Dinde Forward Voltage — — 5.0 0 V| Ty=25°C, la=-21A, V=0V &
trr Reverse Recovery Tima — 130 280 ns | Ty=25"C, lr=-19A
Qe Rewverse Recovery Charge — | 035|070 uC | difdi=100AMs @
tan Forward Turn-0On Time Intrinsic turr-on time is neglepible {furn-on s dominated by Ls-Lo)
MNotes:

d: Repetitive rating; pulse width limited by
max, junction temperature (Ses Figure 11)

@ Vpp=-25V¥, starting Ty=25°C, L=3.3mH
Re=250, las=-21A (See Figurs 12)

@ lgp=-21 A, diidt=2008 8, Voo=V(BRIDSS,

Tu£175°C

i Pulse width = 300 us; duly cycle 2%,
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-Ip. Drain Current {Amps)

-Ip, Drain Currant {Amps)
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Fig 1. Typical Quiput Characteristics,
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Fig 5. Typical Capacitance Vs.
Drain-to-Source Voltage

oAt

-lgp, Revarse Drain Gurrent {Amps)

7

et
L.

vy

0.0 1.c g

2

50

-Vgp, Source-to-Drain Voltage {volts)

Fig 7. Typical Source-Drain Diode
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Fig 6. Typical Gate Charge Vs.
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Fig 8. Maximum Safe Operating Area
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-I;3, Drain Current (Amps)

Wos

IRFP9140

D.UT.
)

— ¥ap

L

tdfath 4
N

Fig 10a. Switching Time Test Circuit
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Thermal Response (Zy 0}

Fig 11.
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Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1506
Appendix B: Package Outline Mechanical Drawing — See page 1511

Appendix C: Part Marking Information ~ See page 1517 Intemational
Rectifier
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