International
TR Rectifier

Advanced Process Technology
Dynamic dv/dt Rating

175°C Operating Temperature
Fast Switching

PD - 94008A

IRFP250N

HEXFET® Power MOSFET

D
Vpss = 200V

R DS(on) = 0.075Q

Description

Fifth Generation HEXFETs from Intemational Rectifier utilize advanced processing
technigues to achieve extremely low on-resistance per silicon area. This benefit,
combined with the fast switching speed and ruggedized device design that
HEXFET Power MOSFETs are well known for, provides the designer with an
extremely efficient and reliable device for use in a wide variety of applications.

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.

Fully Avalanche Rated
Ease of Paralleling
Simple Drive Requirements

Ip = 30A

TO-247AC
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Tg = 25°C Continuous Drain Current, Vies @& 10V 30
Ip @ Te=100°C| Continuous Drain Current, Ves @ 10V by A
o Pulsed Drain Cument @ 120
Pp@Te = 25°C Power Dissipation 214 W
Linear Derating Factor 1.4 WIEG
Vizg Gate-io-Source Voltage + 20 V
Eas Single Pulse Avalanche Ensrg:.rtfl 315 md
. Avalanche Curent® 30 A
Eun Repetitive Avalanche Energy D PR md
dwidt Peak Diode Recovery dwidt &) B Wins
T, Operating Junction and -B5to +175
Tere Storage Temperature Range o
Soldering Temperature, for 10 seconds 300 (1.6mm from caze )
Mounting torgue, 6-32 or M3 srew 10 Ief=in (1.1 M=m)
Thermal Resistance
Parameter Typ. Mazx. Units
Rauc Junction-to-Caze —_— 0.7
Racs Case-to-Sink, Flat, Greased Surface 0.24 —_— "CAN
Raua Junction-to-Armbient —_— 40
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IRFP250N

International

ISR Reclifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameater Min. | Typ. | Max. | Units Conditions
Viemioss Drain-to-Source Breakdown Yoltage 200 | — | — Vo Wee =0V, Ip = 250pA
AgmpesiaT, | Breakdown Voltage Temp. Coeficlent | — | 0,26 | — | W/°C | Reference to 25°C, Ip = 1méA
Ros(ony Static Drain-to-Source On-Resistance | — | — |0.075] @ | Vs =10V, o= 184 @&
Viasiih) Gate Threshold Voltage 20 | — | 4.0 WV | Wos = Vas, o = 250pA
Ofs Forward Transconductance 17 | — | — 5 | Vps =50V, Ip =18A @
) — | —] 25 Vs = 200V, Vgs = 0V
loss Drain-to-Source Leakage Current —T—T250 | ™ [Vps= 160V Vee = OV. T, = 150°C
I Gate-to-Source Forwand Leakage — | — | 100 nA Ve = 20V
B85 Gate-1o-Source Reverse Leakage — [— 100 Vas = 20V
Oy Total Gate Charge — | — [ 123 I =184
Qs Gate-to-Source Charge —_— = M nC | Vps = 1680V
Qga Gate-to-Drain {"Miller") Charge —_— | — | &7 Yee =10V, See Fig. 6and 13 @
ldar Turn-On Delay Time —| 14 | — Voo = 100V
Iy Rise Time — | 43 | — s Ip =184
Lajam Turn-0Off Delay Time — | 4 | — Rz = 3.9
Iy Fall Time — | 33 | — Rp =550, See Fig. 10 @
) Between lead, o
Ly Imtemal Drain Inductance — | 45 | — » Bmm (0.25in.)
from package
Ls injeenal Source Induciance —| 75— and center of die contact H
Cias Input Capacitance —_— | 2158| — Ves = 0V
Cass Output Capacitance — | 315 | — | pF | Vpg =25V
Cree Reverse Transfer Capacitance —_— | B3 | — f=1.0MHz, See Fig. 5
Source-Drain Ratings and Characteristics
Parameater Min. | Typ.| Max. | Units Conditions
Ig Confinuous Source Current a0 MOSFET symbaol i
(Body Diode) A showing the
lsm Pulsed Source Current integral reverse e
{Body Diode)@ — || 1% p-n junction diode. s
Vep Diode Forward Voltage — ] —] 1.3 Vo | Ty=258°C, Ig = 184, Vg =0V @
ter Reverse Recovery Time —|18e&]| 270 ng | T,=25°C, |g= 184
Qs Reverse Recovery Charge — | 13| 20 pC | difdt = 10044s @
tan Forward Tum-0n Time Intrinsic tum-on time k= negligible (tum-on is dominated by Le+Ln)

MNotes:
@ Repetitive rating; pulse width limited by
max. junction temperature. (See Fig. 11)
@ Starting T, = 25°C, L = 1.9mH
Rz =250, |lgz= 18A. (See Figure 12)
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Fig 1. Typical Output Characteristics

@ lgn = 184, difdt < 37408, Voo = V[gq]n@g.

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

1000 VEE |
TOR 1&
— 1
s | &
=
2 100 Ao
= BOTTOM4 8y 355 HH
[ ] T I
8
5 |
& o
55‘_. .F =i 5 HH
&
s i
D_ 1 e ta H
[a]
= E
20us PULSE WIDTH
- Ty=175°C
oA 1 10

Vg, Drain-to-Source Voltage (V)

100

Fig 2. Typical Output Characteristics
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Fig 3. Typical Transfer Characteristics

Vgs =0V, f=1MHZ

ciEE. = fm+ an, Cda SHORTED
Cres =Cga

N Coss = Cas* Cye
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Fig 5. Typical Capacitance Vs.
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Fig 7. Typical Source-Drain Diode
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Fig 4. Normalized On-Resistance
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Fig 9. Maximum Drain Current Vs.
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Fig 12a. Unclamped Indu;:tive Test Circuit
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Fig 12b. Unclamped Inductive Waveforms
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Fig 13a. Basic Gate Charge Waveform
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Peak Diode Recovery dv/dt Test Circuit

D.UT —+ Circuit Layout Considerations
A » Low Stray Inductance
r Y @ » Ground Plane
+ Low Leakage Inductance
Current Transfarmer
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Ry = dwidt controlled by Rg

= Driver same type as D.U.T. T Voo
# |zp controlled by Duty Factor "D" i
« DU.T. - Device Under Test

Dwiver Gate Drive
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* Wz = 5V for Logic Level Devices

Fig 14. For N-Channel HEXFETS



