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HEXFET® Power MOSFET

* Dynamic dv/dt Rating
¢ Repetitive Avalanche Rated D

VDSS - 200V

® |solated Central Mounting Hole
® Fast Switching

¢ Ease of Paralleling

¢ Simple Drive Requirements

® | ead-Free

Description

Third Generation HEXFETSs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low

RDS(OH) = OOBSQ

i Ip = 30A

on-resistance and cost-effectiveness.

The TO-247 package is preferred for commercial-industrial applications
where higher power levels preclude the use of TO-220 devices. The TO-247
is similar but superior to the earlier TO-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@ Tg=25°C Continuous Drain Current, Vgs @ 10V 30
Ip@ Tc=100°C | Continuous Drain Current, Vas @ 10V 19 A
Iom Pulsed Drain Current @ 120
Pp @ Te=25°C | Power Dissipation 190 W
Linear Derating Factor 1.5 W/°C
Vas Gate-to-Source Voltage +20 vV
Eas Single Pulse Avalanche Energy @& 410 md
lar Avalanche Current © 30 A
Ear Repetitive Avalanche Energy @ 19 mJ
dv/dt Peak Diode Recovery dv/dt & 5.0 ' Vins
Ty Operating Junction and -55 t0 +150
Tsta Storage Temperature Range °C
| Soldering Temperature, for 10 seconds 300 (1.6mm from case)
Mounting Torque, 6-32 or M3 screw 10 Ibfsin (1.1 Nem) i
Thermal Resistance
Parameter Min. Typ. Max. Units
Raic Junction-to-Case — 0.65
Rics Case-to-Sink, Flat, Greased Surface 024 G °C/W
Rasa Junction-to-Ambient — 40 N
www.irf.com 1
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International

IR Rectifier
Electrical Characteristics @ Ty = 25°C (unless otherwise specified)
| Parameter Min. | Typ. | Max. | Units Test Conditions
| ViBriDSS Drain-to-Source Breakdown Voltage 200 — — Vo | Ves=0V, lp= 250uA
| AV(gr)pss/ATJ| Breakdown Voltage Temp. Coefficient — | 027! — | VPC |Reference to 25°C, Ip= 1mA
Rosion) Static Drain-to-Source On-Resistance — — |0.085] Q |Vgs=10V,Ip=18A @
Vesin) Gate Threshold Voltage 2.0 — 4.0 V | Vos=Vas, lo= 250pA
| gis Forward Transconductance 12 | — | — S |Vps=50V, Ip=18A @
| lpss Drain-to-Source Leakage Current — — e wA Vogea0V, Nes= 0V
—_ — 250 Vos=160V, Vas=0V, TJ=125°C_
lss | Gate-to-Source Forward Leakage — — 100 i Vas=20V
Gate-to-Source Reverse Leakage = — | -100 Vas=-20V
Qg Total Gate Charge — — 140 10=30A
Qgs Gate-to-Source Charge —: | — 28 | nC |Vps=180V
Qga Gate-to-Drain ("Miller") Charge — — 74 Vgs=10V See Fig. 6 and 13 @
taton) Turn-On Delay Time — 16 —_ Vopo=100V
tr Rise Time — 86 — - I5=30A
Lot Turn-Off Delay Time — 70 . Ra=6.20
t; Fall Time — | 62 — Ro=3.2Q See Figure 10@
Lo Internal Drain Inductance — | 50 | — ' E?:,fneﬁ;‘_ 2'%?: ) = n\
nH | from package | f)
Ls Internal Source Inductance — | 18| — and center of L&
}_ die contact s
Ciss Input Capacitance — | 2800 | — Vas=0V
Coss Output Capacitance — | 780 | — | pF | Vps=25V
Crss Reverse Transfer Capacitance — | 250 | — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current — | — | 30 MOSFET symbol —°
(Body Diode) ” showing the | gk
Ism Pulsed Source Current - . 120 integral reverse GQ::H)
(Body Diode) @ p-n junction diode. e
Vsp Diode Forward Voltage —_ — | 2.0 V | Tu=25°C, 1s=30A, V=0V @
tre Reverse Recovery Time — | 360 | 540 | ns |Ty=25°C, Ir=30A
Qrr Reverse Recovery Charge —_ 46 | 69 | pC |di/di=100A/us @
ton | Forward Turn-On Time Intrinsic turn-on time is neglegible (tum-on is dominated by Ls+Lp)
Notes:

@ Repetitive rating; pulse width limited by

max. junction temperature (See Figure 11)

@ Vpp=50V, starting Ty=25°C, L=683uH

RG=25Q, l1as=30A (See Figure 12)

@ Isp=30A, di/dt=190A/us, VDD=V(BR|DSS,
Tu<160°C

@ Pulse width < 300 ps; duty cycle <2%.

www.irf.com
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Capacitance (pF)

Isp, Reverse Drain Current (Amps)

e Vgg = OV, f = IMHz
Cigs = Cgs * Cgg. Cgs SHORTED
\ Crss = Cga
4800 ~ Cpes = Cgs + Cgg
N e |
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Fig 5. Typical Capacitance Vs.
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Ty = 304

Vpg = 160V T
Vpg = 100V =

Vog = 40V
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l SEE FIGURE 13

cl0 30 60 a0 120 150

Qg, Total Gate Charge (nC)

Fig 6. Typical Gate Charge Vs.
Gate-to-Source Voltage

3
0 T T s } —
OPERATION IN THIS AREA LIMITED irH
ST BY Ros won) ]
| |
I [
2 ; 1
¥
102 S -
W - b — . [ e
& 4 =
_;;/ S N [Tl
s Pa b h Yio0us
rd 4 N
L7 "\ K
10 2 S
. ! e
] | & |
| ! | HinR H 1
_|Te=estc [T Yeons
|t =1500C M
SINGLE PULSE|| 11 |
e 5 oap R 8 a0e @ LI (i)

Vps, Drain-to-Source Voltage (volts)

Fig 8. Maximum Safe Operating Area

www.irf.com



International IRFP250PbF

TGR Rectifier

R
Vos > A
) D.U.T
30 r
— J_av
- ~Vop
25 |
o N
é" \\ Pulse Width < 1us
< 20 < Duly Factor = 0.1%
§ N N Fig 10a. Switching Time Test Circuit
3 N
= Vps
5 v \ 90% \ /-
- \ | |
i i |
[ |
10% - g
025 50 75 100 125 150 VGS I ‘ \jl_
Te, Case Temperature (°C) taefy 1
Fig 9. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms

Case Temperature

1 : =

1 | )

1 1

I L

i
3 B '
T | L1 |
™~ [ Lt
e
@01 : -
0 po.1 H
c —
g !
o o.08=] 1
3 L |
| ot L 1
M o Tl sinGLe PuLst
g Lo.of ] {THERMAL RESPONSE! _
5 Bz o T -
ﬁ oM |
1 T i
I | | el
I NOTES!
t 1. DUTY FACTOR, D=t1/t2
2. PEAK Ty=Ppw X Zenie + Te
8 1
107 '
1078 1074 1072 1072 0.1 1 10

t1, Rectangular Pulse Duration (seconds)
Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case

www.irf.com 5



IRFP250PDbF

Vary tp to abtain Vps ) m
required las

D.UT.
'.':_ Voo

Fig 12a. Unclamped Inductive Test Circuit

Vo ——— /

V(BR)DSS

g — — apT———

Fig 12b. Unclamped Inductive Waveforms

0oV

VG

Charge —

Fig 13a. Basic Gate Charge Waveform

Eas, Single Pulse Energy (mJ)

1000

m
=]

@
=)

e
o

n
=]

0

International

ISR Rectifier
T
TO0P 13A
] 194
i '\ BOTTOM 304
A
NN
ALY
ol NN
AN
] \ }\Q\
‘\&:\‘
vpop = bov -\1%&
25 50 75 100 125 150

Starting T, Junction Temperature(°C)

Fig 12c. Maximum Avalanche Energy
Vs. Drain Current

Current Regul
g

12y

[]
L

Z
g

e e

|
|
o =

Vas

uT T.VOS

\._’_‘-/[
o

3mA ::]—‘L

e e
G Ip

Currenl Sampling PBesislors

Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dl Tesl Circuit — See page 1505

Appendix B: Package Outline Mechanical Drawing — See page 1511
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TO-247AC Package Outline

Dimensions are shown in millimeters (inches)

3.65 (.143)

IRFP250PDbF

15.90 (.626) 9 3,55 (.140) i.gg E?gg;
153-.30(602) j( £70.25 (010 M[D[B W 250.(08;3)
A I = 1.50(.059)
/ J - 4
20.30 (.800,
19.70 E.775; 2x o 550(217) NOTES:
4.50 (.177) 1 DIMENSIONING & TOLERANCING
PER ANSI Y14.5M, 1982.
1 2 3 | 2 CONTROLLING DIMENSION : INCH.
3 CONFORMS TO JEDEC OUTLINE
[-Cc TO-247-AC.
14.80 (.583) 4.30 (170
14.20 (.559) 3.70 521455
LEAD ASSIGNMENTS
Hexfet IGBT

0.80 (.031) 1- Gate 1- Gate
3% 040(016) 2-Drain 2 - Collector

240 (.094) 1.40 (.056,
2.00 (.079) = —=3X 100 E 039; 4
2X

2.60 (.102 3-Source 3 - Emitter
5.45 (.215) 3 4‘(%1‘;;)25 (010) @ [C[AG] ~ 220 5_087; 4 - Drain 4 - Collector
2X 3.00 (.118)
TO-247AC Part Marking Information
EXAVPLE: THIS IS AN IRFPE30

WITH ASSEMBLY O PART NUMBER

LOT CODE 5657 INTERNATIONAL

ASSEMBLED ON WW 35, 2000 RECTIFIER IRFPE30 A

LOGO ™~ IOR 035H
INTHE ASSEMBLY LINE "H" o p
ote: 'P" in assembly line /‘/ \ DATE CODE
posmon indicates "Lead-Free" ASSEMBLY YEAR 0= 2000
LOT CODE WEEK 35
LINE H

Data and speci

fications subject to change without notice.

International
R Rectifier

IR WORLD HEADQUARTERS: 233 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.02/04
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