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International
IR Rectifier

PD-9.1410A

IRFP044N

HEXFET® Power MOSFET

Advanced Process Technology
Dynamic dv/dt Rating

175°C Operating Temperature
Fast Switching

Fully Avalanche Rated

Vpss = 55V
Rps(on) = 0.020Q

Ip=53A

Description

Fifth Generation HEXFETs from International Rectifier
utilize advanced processing techniques 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 TO-247AC
earlier TO-218 package because of its isolated mounting
hole.
Absolute Maximum Ratings
Parameter Max. Units
Ip @ T =25°C Continuous Drain Current, Vgg @ 10V 53
Ip @ Tg =100°C Continuous Drain Current, Vgs @ 10V 37 A
Iom Pulsed Drain Current ®® 180
Pp@T=25°C Power Dissipation 120 W
Linear Derating Factor 0.77 W/°C
Vas Gate-to-Source Voltage +20 \
Enas Single Pulse Avalanche Energy @® 230 mJ
Iar Avalanche Current® 28 A
Ear Repetitive Avalanche Energy® 12 mJ
dv/dt Peak Diode Recovery dv/dt ®® 5.0 V/ns
Ty Operating Junction and -55 to + 175
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting torque, 6-32 or M3 screw 10 Ibfein (1.1N*m)
Thermal Resistance
Parameter Typ. Max. Units
Resc Junction-to-Case —_— 1.3
Recs Case-to-Sink, Flat, Greased Surface 0.24 —_— °C/W
Raua Junction-to-Ambient — 40
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Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 5 | — | — V | Vgs =0V, Ip = 250pA
AVeripsg/ATy | Breakdown Voltage Temp. Coefficient | — [0.017| — | V/°C | Reference to 25°C, Ip = TmA®
Rbs(on) Static Drain-to-Source On-Resistance | — | —[0.020| Q | Vgs =10V, Ip =29A ®
VaGsith) Gate Threshold Voltage 20 | —| 4.0 V | Vps = Vgs, Ip = 250pA
Ofs Forward Transconductance 16 | — | — S | Vps =25V, Ip=28A0
Ipss Drain-to-Source Leakage Current — | =] 25 pA Vos = 58V, Vgs = OV
— | —| 250 Vps = 44V, Vgg = 0V, Ty = 150°C
lass Gate-to-Source Forward Leakage — | — | 100 nA Vas = 20V
Gate-to-Source Reverse Leakage — | — | -100 Vgs = -20V
Qg Total Gate Charge — | — | 61 Ip = 28A
Qgs Gate-to-Source Charge — | — | 13 nC | Vpg =44V
Qqq Gate-to-Drain ("Miller") Charge — | —| 24 Vgs = 10V, See Fig. 6 and 13 @®
td(on) Turn-On Delay Time — | 12 | — Vpp =28V
tr Rise Time — | 80 | — ns Ip = 28A
td(off) Turn-Off Delay Time — | 43 | — Rg=12Q
tt Fall Time — | 52 | — Rp =0.98Q, See Fig. 10 ®®
Lp Internal Drain Inductance — | 50 | — Between Ie.ad, >
6mm (0.25in.)
nH from package G{: >
Ls Internal Source Inductance — | 18 | — and center of die contact 1
Ciss Input Capacitance — | 1500 — Vgs = 0V
Coss Output Capacitance — | 450 | — | pF | Vps =25V
Crss Reverse Transfer Capacitance — | 160 | — f = 1.0MHz, See Fig. 5&
Source-Drain Ratings and Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current | =3 MOSFET symbol o
(Body Diode) A showing the
Ism Pulsed Source Current integral reverse G
(Body Diode) @ — | —| 180 p-n junction diode. s
Vsp Diode Forward Voltage — | — 1.3 V | Ty=25°C, Is=29A, Vgs =0V @
ter Reverse Recovery Time —1 72| 110 ns | Ty=25°C, I =28A
Qrr Reverse Recovery Charge — 210| 310 | pC | di/dt = -100A/us ®®
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Lg+Lp)
Notes:

® Repetitive rating; pulse width limited by

max. junction temperature. ( See fig. 11)

@ Vpp = 25V, starting Ty = 25°C, L = 410uH

Rg = 25Q, Ias = 28A. (See Figure 12)
® ISD < 28A, di/dt < 240A/|JS, Vpp < V(BR)DSS‘

T,<175°C

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

® Uses IRFZ46N data and test conditions
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Peak Diode Recovery dv/dt Test Circuit

D.UT —+ Circuit Layout Considerations
- — * Low Stray Inductance
A o » Ground Plane
* Low Leakage Inductance
Current Transformer
<
+
@ |
@
| L]
0 AN
© —3
A
Rg « dv/dt controlled by Rg |+
* Driver same type as D.U.T. T_ Vob
* Igp controlled by Duty Factor "D"
» D.U.T. - Device Under Test

O] Driver Gate Drive

Period D=

DY yyR— Period

Vgg=10V *

@ D.U.T. Igp Waveform

Reverse

Recovery Body Diode Forward

Current | Current /
di/dt

® [D.U.T. vpg Waveform

Diode Recovery —
dv/dt \ t
YDD
Re-Applied | — [

((
Voltage Body Diode ’’ Forward Drop

@ Inductor Curent
—

Ripple < 5% lsp
'

* Vgs = 5V for Logic Level Devices
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Package Outline

TO-247AC Outline
Dimensions are shown in millimeters (inches)
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