International
IR Rectifier

Surface Mount IRFR120N)
Straight Lead (IRFU120N)
Advanced Process Technology
Fast Switching

Fully Avalanche Rated

® | ead-Free

Description

Fifth Generation HEXFET sfrom International Rectifier
utilize advanced processing techniques to achieve the
lowest possible 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 device for use in a wide

PD - 95067A

IRFR/U120NPbF

VDSS =100V
RDS(OI‘]) =0.21Q

Ip = 9.4A

variety of applications. D-PAK
TO-2524A
The D-PAK is designed for surface mounting using
vapor phase, infrared, or wave soldering techniques.
The straight lead version (IRFU series) is for through-
hole mounting applications. Power dissipation levels
up to 1.5 watts are possible in typical surface mount
applications.
Absolute Maximum Ratings
Parameter Max. Units
b @ T =25°C Continuous Drain Current, V.o @ 10V 94
Ip @ T-=100°C| Continuous Drain Current, Vs @ 10V 6.6 A
Iom Pulsed Drain Current ©® 38
Po@Tc- = 25°C Power Dissipation 48 W
Linear Derating Factor 0.32 WrC
Ves Gate-to-Source Voltage + 20 \4
Exns Single Pulse Avalanche Energy@® 91 mJd
lag Avalanche Current@® 57 A
Exp Repetitive Avalanche EnergyC® 48 mJd
dv/dt Peak Diode Recovery dv/dt @ 50 Vins
T, Operating Junction and -55 to+ 175
Tere Storage Temperature Range °c
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Thermal Resistance
Parameter Typ. Max. Units
RaJr Junction-to-Case _— 3.1
Raa Junction-to-Ambient (PCB mount) ** -— 50 CIW
Rg.a Junction-to-Ambient -— 110




IRFR/U120NPbF Infernational

IR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. |Max. | Units Conditions
VieriDss Drain-to-Source Breakdown Voltage 100 | — | — W Ves =0V, Ip = 250pA
AVierpso/AT) | Breakdown Voltage Temp. Coefficient | — | 012 | — | VP C | Reference to 25°C. In = TmA
Rosion) Static Drain-to-Source On-Resistance — | — | 021 Ve =10V, Ipb =56A @
VGS(th) Gate Threshold Voltage 2.0 —— | 4.0 v VDS = VGS‘ ID = 250[.JA
Ofs Forward Transconductance 27 | — | — S | Ve =25V, Ip=57A®
Ipss Drain-to-Source Leakage Current :: :: 22550 PA xgi ; ;g‘?/\./‘\/\c:zi_og\./ﬁ —Ts0C
loss Gate-to-Source Forward Leakage -— | — [ 100 nA Vg = 20V
Gate-to-Source Reverse Leakage — | —|-100 Vs =-20V
Qg Total Gate Charge -— | — | 25 In=57A
Qqs Gate-to-Source Charge — | — | 48 | nC | Vps=80V
Qg Gate-to-Drain ("Miller") Charge —_— | — | N Ves = 10V, See Fig. 6 and 13 @®
tagon) Turn-On Delay Time -— | 45 | — Vpp =50V
ty Rise Time — | 23 | — ns In=57A
tajorm Turn-Off Delay Time -— | 32 | — Rg =220
t: Fall Time 23 Rp = 8.64, See Fig. 10 @®
Lo Internal Drain Inductance — |45 | — | nH gr:txe(zr.lzlgii.d)‘ Q%
Le Internal Source Inductance — | 75 | — from package ) ’ T
and center of die contact® s
Ciss Input Capacitance — | 330 | — Ve =0V
Coss Output Capacitance — | 92 | — | pF | Vpg=25V
Cres Reverse Transfer Capacitance — | 54 | — f=1.0MHz, See Fig. 5@
Source-Drain Ratings and Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current | 94 MOSFET symbol o
(Body Diode) ’ A showing the
lsm Pulsed Source Current integral reverse G
{(Body Diode) ©® — || ® p-n junction diode. .
Ven Diode Forward Voltage —_ —] 13 vV T,=25°C, Ig=55A Ve =0V @
ter Reverse Recovery Time — | 99 | 150 ns | Ty=25°C, Ir=57A
Qr Reverse RecoveryCharge —— | 390 | 580 | nC | di/dt = 100A/us @®
ton Forward Turn-On Time Intrinsic turn-on time is negligible {turn-on is dominated by Lo+Lp)

Notes:
O Repetitive rating; pulse width limited by @ Pulse width < 300us; duty cycle < 2%
max. junction temperature. ( See fig. 11)
& Vpp = 25V, starting T, = 25°C, L = 4.7mH & This is applied for I-PAK, Ls of D-PAK is measured between lead and

Rg =250, Ix5=5.7A (See Figure 12) center of die contact
@ Igp < 5.7A, difdt < 240AMus, Vop Vigripss.  ® Uses IRF520N data and test conditions
T,<175°C

** When mounted on 1" square PCB (FR-4 or G-10 Material ) .
For recommended footprint and soldering techniques refer to application note #AN-994
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IGR Rectifier
I-Pak (TO-251AA) Package Outline

Dimensions are shown in millimeters (inches)

A
o NDTES:
j A 1 DIMENSIONING AND TOLERANCING PER ASME Y14.5 M- 1994,
A
[

LEAD ASSIGNMENTS

HEXFET
1.— GATE
2.~ DRAIN
3.~ SOURCE
4,— DRAIN

2 DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].
3 DIMENSION D & E DO NOT INCLUDE MOLD FLASH, MOLD FLASH SHALL NOT EXCEED
0.005" (0.127) PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTERMOST
EXTREMES OF THE PLASTIC BODY,
Bl 4 THERMAL PAD CONTOUR OPTION WITHIN DIMENSION b4, L2, E1 & D1,
e 5  LEAD DIMENSION UNCONTROLLED IN L3.
A DIMENSION b1, b3 APPLY TO BASE METAL ONLY.
7 OUTLINE CONFORMS TO JEDEC OUTLINE TO-251AA.
8 CONTROLLING DIMENSION : INCHES.
L
B B DIMENSIONS
SYMBOL MILLIMETERS INCHES
b2 : MIN. NAX. MIN. WAX. NOTES
J L ?JX Al A 2.18 2.39 0.086 094
[ZP0C OS@[EJA— 3x e A 08 I 0035 0045
E‘i, b 064 0.89 002 00%
> b1 064 0.79 0.025 0031 4
b2 0.76 1.14 0.030 0.045
b3 0.76 1.04 0.030 0.041
b4 500 5.46 0.185 0215 4
& c 0.46 0561 0018 0024
£ ot 0.41 0.56 .08 0.02
) 046 0.86 0.018 0.035
4 bl 597 522 0235 0245 34
(] bl 521 - 0.206 - 4
D1 A 3 53 573 0250 0285 34
(b, b2)— £ 43 - 0170 - 4
i . 229 0.080 BSC
3 2 1 L 8.89 9.60 0.350 0.380
(c) cl U 191 2.29 0075 0.090
B 089 127 0035 0050 4
T L3 1.4 1.52 0.045 0.060 5
b1, b3 of o 15 3 15
SECTION A-A
VIEW A=A

I-Pak (TO-251AA) Part Marking Information

EXAMPLE: THIS IS AN IRFU120 PART NUMBER

INTERNATIONAL
\IfVIOTTHCgS;EE l\5/|:7L8Y RECTIFIER DATE CODE
LOGO YEAR 9 = 1999
ASSEMBLED ON\N\NlQ,Hl‘VQQQ WEEK 19
INTHE ASSEMBLY LINE "A’ LINE A
Note: "P"in assembly line ASSEMBLY
LOT CODE

position indicates "L ead-Free"

PART NUMBER
INTERNATIONAL
RECTIFIER DATE CODE
LOGO P = DESIGNATES LEAD-FREE
PRODUCT (OPTIONAL)
YEAR 9 = 1999
ASSEMBLY WEEK 19
LOT CODE

A= ASSEMBLY SITE CODE






