International
TR Rectifier

Applications
e High frequency DC-DC converters
e Lead-Free

Benefits

e Low Gate-to-Drain Charge to Reduce
Switching Losses

e Fully Characterized Capacitance Including
Effective Cpgg to Simplify Design, (See
App. Note AN1001)

e Fully Characterized Avalanche Voltage

PD - 95514A

IRFR3410PbF
IRFU3410PbF
HEXFET® Power MOSFET
Vbss | Rps(on) Max Ip
100V 39mQ 31A®

and Current D-Pak I-Pak
IRFR3410 IRFU3410
Absolute Maximum Ratings

Symbol Parameter Max. Units
Vbs Drain-Source Voltage 100 \
Ves Gate-to-Source Voltage + 20
Ip@ T¢c =25°C Continuous Drain Current, Vas @ 10V 31®
Ip @ Tc=100°C| Continuous Drain Current, Vgs @ 10V 22 A
Iom Pulsed Drain Current® 125
Pp @Tc = 25°C Maximum Power Dissipation 110 w
Pp @Ta = 25°C Maximum Power Dissipation 3.0

Linear Derating Factor 0.71 mwWe°C
dv/dt Peak Diode Recovery dv/dt ® 15 V/ns
Ty Operating Junction and -55 to + 175 °C
Tste Storage Temperature Range

Soldering Temperature, for 10 seconds 300 (1.6mm from case )

Thermal Resistance

Parameter Typ. Max. Units
ReJjc Junction-to-Case —_ 1.4
Reua Junction-to-Ambient (PCB mount)* —_ 40 °C/W
Reua Junction-to-Ambient —_— 110

Notes @ through ® are on page 10
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IR Rectifier
Static @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. [Max. [ Units Conditions
V(@BR)DSS Drain-to-Source Breakdown Voltage 100 | — | — \Y Vgs = 0V, Ip = 250pA
AV(er)pss/AT; | Breakdown Voltage Temp. Coefficient | — [0.11 |— |V/°C | Reference to 25°C, Ip = 1mA ®
Rps(on) Static Drain-to-Source On-Resistance | — | 34 39 mQ | Vgs=10V,Ip=18A ®
VaGs(th) Gate Threshold Voltage 20 | — | 4.0 \Y Vps = Vgs, Ip = 250pA
Ibss Drain-to-Source Leakage Current — | —1 20 PA Vos = 100V, Vgs = 0V
— | — | 250 Vps = 80V, Vgs = 0V, T; = 150°C
| Gate-to-Source Forward Leakage — | — | 200 nA Vgs = 20V
css Gate-to-Source Reverse Leakage — | — | -200 Vgs = -20V
Dynamic @ T3 = 25°C (unless otherwise specified)
Parameter Min.| Typ. | Max. | Units Conditions
Ofs Forward Transconductance 3 | — | — S Vps =25V, Ip = 18A
Qg Total Gate Charge — | 37 56 Ip = 18A
Qgs Gate-to-Source Charge B 10 | — nC | Vps =50V
Qgd Gate-to-Drain ("Miller") Charge —_— 11 | — Vgs = 10V, ®
td(on) Turn-On Delay Time —_— 12 | — Vpp = 50V
tr Rise Time — | 27 | — ns Ip = 18A
ta(off) Turn-Off Delay Time — | 40 | — Rg =9.1Q
tf Fall Time — | 13 | — Vgs =10V ®
Ciss Input Capacitance — [ 1690 — Vgs = 0V
Coss Output Capacitance — | 220 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 26 | — pF | f =1.0MHz
Coss Output Capacitance — | 1640 — Vgs =0V, Vps=1.0V, f=1.0MHz
Coss Output Capacitance — | 130 | — Vs =0V, Vps =80V, f=1.0MHz
Coss eff. Effective Output Capacitance — | 250 | — Vgs = 0V, Vps = 0V to 80V ®
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy® —_— 140 mJ
Iar Avalanche Current® _— 18 A
Diode Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current MOSFET symbol °
(Body Diode) — | —| %@ A | showing the
Ism Pulsed Source Current integral reverse e
(Body Diode) @ — | —| p-n junction diode. s
Vsp Diode Forward Voltage —| —| 13 \Y T3=25°C,ls=18A,Vgs =0V ®
tr Reverse Recovery Time —1 84 | — ns | T;=25°C, I = 18A
Qrr Reverse RecoveryCharge —— | 260| — | nC | di/dt =100A/ys @
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Ls+Lp)
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D-Pak (TO-252AA) Package Outline

NOTES!

1.0 DIMENSIONING AND TOLERANCING PER ASME Y145 M- 1994

2.0 DIMENSIONS ARE SHOWN IN INCHES [MILLIMETERS].

3.0 LEAD DIMENSION UNCONTROLLED IN LS

4.0 DIMENSION D1 AND E1 ESTABLISH A MINIMUM MOUNTING SURFACE FOR THERMAL PAD.

—c 50 SECTION C-C DNENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETHEEN 005 [0.127] AND
b3 [S]o 010 (0 25 @[CTA[H] .010 [0.2540 FROM THE LEAD TIP.
jir 6.0 DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
ﬁ’*g;ﬁ 005" (0,127) PER SIDE. THESE DIVENSIONS ARE MEASURED AT THE OUTERMOST
EXTREMES OF THE PLASTIC BODY.
D L4 7.0 OUTLINE CONFORMS TO JEDEC QUTLINE TO-252AA.
| 2 l J’ r 2x LB

DIMENSIONS
®
W/k SYMBOL | MILLIMETERS INCHES
/ [ N WA NaTES
c
e , A 208 | 23 08 | 094
s | T J SEATING PLANE M 013 o5
- Al b 054 059 025 035 5 LEAD ASSIGNMENTS
bl 064 079 025 0,031 5
b2 076 114 030 045 HEXFET
DETAL _"A" b3 495 546 195 25
ROTATED 90° c 06 | o8l o8 024 5 1.= GATE
ol 041 056 3 022 5 2.~ DRAN
2 046 0.89 018 036 5 3= SOiROE
€1 ) 507 622 235 25 6 4= DRAN
s 2 b 4
6
4

b
r Dl 521 - 205 -
© ot 3 6.35 673 260 266 (GBTs. CoPACK
[, Ef +32 - 170 —
D1 / e 229 090 BSC 1.- GATE
PLATNG 3 PLATING NETAL H 940 | fost E ‘ ato 2.- COLLECTOR

SECTION £-C L o | 1 065 | 0w 3 EMITTER
u 274 REF. 108 REF, 4.~ COLLECTOR
(DATUM A) THERMAL PAD Lz 0.051 BSC 029 BSC
K] 089 | 127 05 | 050
7 1.02 40
VIEW A=A 15 114 152 5 050 H
0 v I 3 0y
o - 15 v 15

D-Pak (TO-252AA) Part Marking Information

EXAMPLE: THIS IS AN IRFR120

PART NUMBER
WITH ASSEMBLY INTERNATIONAL
LOT CODE 1234 RECTIFIER DATE CODE
ASSEMBLED ON WW 16, 1999 LOGO YEAR 9 = 1999
INTHE ASSEMBLY LINE "A" WEEK 16
. . . LINE A
Note: "P" in assembly line position ASSEMBLY
indicates "L ead-Free" LOT CODE

OR
PART NUMBER
INTERNATIONAL
RECTIFIER RFU120 B = DESICAATES LEADEREE
LOGO = -
=R Pg;‘f PRODUCT (OPTIONAL)
YEAR 9= 1999
ASSEMBLY WEEK 16
LOT CODE

A= ASSEMBLY SITE CODE
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D-Pak (TO-252AA) Tape & Reel Information

Dimensions are shown in millimeters (inches)

TR TRR  TRL

16.3(.641) 16. 3( .641)

15.7(.619) 15. 7( .619)
12.1(.476) 8.1( 318)

FEED DIRECTION
11.9 (.469) ; 7.9(.312) FEED DIRECTION
NOTES :
1. CONTROLLING DIMENSION : MILLIMETER.
2. ALL DIMENSIONS ARE SHOWN IN MILLIMETERS ( INCHES ).
3. OUTLINE CONFORMS TO EIA-481 & EIA-541.
& 13INCH /0 ==
16 mm—=—| |=—

NOTES :
1. OUTLINE CONFORMS TO EIA-481.

Notes:

@ Repetitive rating; pulse width limited by
max. junction temperature.

@ Starting Ty = 25°C, L = 0.85mH
Rg=25Q, s = 18A.

® ISD < 18A, di/dt < 360A/HS, VDD < V(BR)DSS!
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.

@ Pulse width < 300ys; duty cycle < 2%.
® Coss eff. is a fixed capacitance that gives the same charging time
as Coyss While Vpsiis rising from 0 to 80% Vpss
® Calculated continuous current based on maximum allowable
junction temperature. Package limitation current is 30A.

Data and specifications subject to change without notice.

This product has been designed and qualified for the Industrial market.
Quialification Standards can be found on IR’s Web site.
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