1 -8

N
KERSEMI

® Dynamic dv/dt

& Repetitive Avalanche Rated

® Surface Mount
® Straight Lead (
® Available in Ta
® Fast Switching
-

® Lead-Free
Description

Ease of Paralleling

Rating

PD-95237A

IRFR224PbF
IRFU224PbF

(IRFR224)
IRFU224)
pe & Reel

’ Vs = 250V
. Ip = 3.8A

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

on-resistance and cost-eff

ectiveness.

The D-Pak is designed for surface mounting using vapor phase, infrared, or
wave soldering techniques. The straight lead version (IRFU series) is for

I-PAK

D-PAK

througn-hole mounting applications. Power dissipation levels up to 1.5 watts TO252AA  TO251AA
are possihle in typical surface mount applications.
Absolute Maximum Ratings
| Parameter Max B Units
o @ Tg=25°C Continuous Drain Current, Ves @ 10V - 38
b @ T¢ = 100°C _ | Continuous Drain Current, Ves @ 10 V 2.4 A
lom Pulsed Drain Current @ 15 __] o
| Po @ Tc = 25°C | Power Dissipation _ 42 | w
Pp @ Ta=25°C Power Dissipation (PCB Mount)** 2.5 .
L Linear Derating Factor 0.33 WeC
Linear Derating Factor (PCB Mount)™* 0.020
Vas Gate-to-Source Voltage - 20 \"
Eas Single Pulse Avalanche Energy @ | 130 omd
ar Avalanche Current @ 3.8 A
Ean Repetitive Avalanche Energy @ 42 1 mJ
 dv/dt Peak Diode Recovery dv/dt & R 4.8 - Vins
Ty, TsTa Junction and Storage Temperature Range -55 to +150 o
Soldering Temperature, for 10 seconds 280 (1.6mm from case) !
Thermal Resistance
Parameter Min, Tvp. | Max. | Unit
R Junction-to-Case — — 30
Rua Junction-to-Ambient (PCB mount)** — — 50 | CW
R Junction-to-Ambient — — 10
** When mounted on 1" square PCB (FR-4 or G-10 Material).
For recommended footprint and soldering techniques refer to application note #AN-894,
www.kersemi.com 1
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Paramator Min. | Typ. | Mex. | Units | Tast Conditions
Viaripas Dirain-to-Souncs Breakdown Vollage 2580 | — - Vo | Voe=0V, lp= 250ud
AVipryoeafAT | Breakdown Veltage Temp, Cosflicient — | 8386 | — | VPC | Reference 10 25°C, lp= 1mA
Rinsiom Static Dranslo-Source On-Hesistance — — | 11 | Ves=10W, lg=2.34 @
"-Iri:ﬂlmj Gate Threshald 1!"13|ng-‘ 20 —_ 4.0 W Vps=Vae, lp= 250uwA
1 Forward Transconduciance 15 | = | = S | Vos=50V, lg=2.3A @
) — — | 25 Wps=2600, Vgs=0W
foss Drain-to-Source Leakage Currant == 250 | "™ [Vos=200V, Vas=0V, To125°C
ess Gate-to-Source Forward Leakage — | — | 100, [Mos=20V
Gate-to-Scurce Reverse Leakage — | = <100} Vig=-20V
Qg Total Gate Charge — [ — ] 14 =
Gate-to-Source Charge — | = 127  nG |\Vpg=200V ;
= Gate-to-Drain ("Miller™) Charge — | — | 78 | Vgs=10V See Fig 6and 13 @ _
Laicni Turn-On Delay Tims — 7.0 — | Vop=125V
b Rise Time = EN N lg=4.44
! b Tum-Cif Delay Time = | 0 | = | Re=180 .
L Fall Time —_ 12 | — | Rp=280 See Figure 10 ® |
) | | Batween |pad, P
Indernal Dirain Inductance -— 4.5 | = ' & mm (0.25in.) Il,f,: [
| T ™ | o peiase @ |
Lg Intermial Source Inductance — | 75 - — | die eontaet ! |
Ci Input Capacitance — | 280 | — | Wiag=0W
Chap Cutput Capacitance — [ 77 | — | oF |Vns=25V ‘
Cres Reverse Transler Capacitance — | 85 | — | f=1.0MHz Ses Figure §
Source-Drain Ratings and Characteristics
| | Parametier | Min. | Typ. | Max. | Units Tast Condifions [
|1s | Continuous Source Current bl — | g ! MOSFET syrnbol '
, (Body Diode) " |, |showing the l
{ I Pulsed Source Curment | I iR PEviErSE [
{Body Dioda) © i g junction diode, |
Vo Dinde Forward Voltage — | — [ 18 [ V |T.=R5°C, Is=3.8A, Vas=OV @ |
tr Reverse Ascovery Time — | 200 | 400 | ns |T=25°C, le=t4.4A |
e Reversa Recovary Change — | 083 | 1.8 | pC |didi=1004/s @ |
lan Foreeard Tum-0n Time | Intringic hem-on fime is reglegbile (lum-an is dominated by Le=Lo} |
el
I Repatitive rating; pulse widlh limited by @ Isp=3.8A, difdt<B0ALS, VoosVisRnss.
max, junciion temperalure (See Figure 11} Te=150°C
@ Vop=50V, stanting TJ=25°C, L=14mH & Pulse width < 300 us; duty cyche 2%,

Re=250), las=3.8A (Sea Figura 12)

2 www.kersemi.com
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Capacitancs (pF)

lsg, Beverse Drain Current (Amps)
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Fig 5. Typical Capacitance Vs.
Drain-te-Source Voltage

: ,
10? ! /:/
III'_.-"" i I
LA/
A
A
P /
/f /1]
I'tgl.l L ! nae 1@ : Tﬁiﬁiﬁil

Ve, Souwrca-1o-Drain Voltage (volis)

Fig 7. Typical Source-Drain Diode
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Iy, Drain Current (Amps)

IRFR/U224PbF
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Fig 12b. Unclamped Inductive Waveforms vs. Drain Gurrent
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Peak Diode Recovery dv/dt Test Circuit

Circuit Layout Considarations
= Low Stray Inductance
* Ground Plane
+ Low Leakage Inductance

Current Transtormer
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D-Pak (TO-252AA) Package Outline
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SECTION C-C

PLATNG NETAL

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

EXAMPLE: THIS IS AN IRFR120
WTH ASSEMBLY
LOT CODE 1234

ASSEMBLED ON WW 16, 1999
INTHE ASSEMBLY LINE "A"

Note: "P"in assembly line position
indicates "Lead-Free"

OR

INTERNATIONAL
RECTIFIER
LOGO

ASSEMBLY
LOT CODE

NOTES:
1.0 DIMENSIONING AND TOLERANGING PER ASME Y14.5 M— 1994,
2.0 DMENSIONS ARE SHOWN IN INCHES [MILLIMETERS].
3.0 LEAD DIMENSION UNCONTROLLED IN LS
4.0 DMENSION DI AND E1 ESTABLISH A MINIMUM MOUNTING SURFACE FOR THERMAL PAD.
50 SECTION €-C DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN .005 [0.127] AND
.010 [0.2540 FROM THE LEAD TIP
6.0 DMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
,005" {0.127) PER SIDE, THESE DIMENSIONS ARE MEASURED AT THE OUTERMOST
EXTREMES OF THE PLASTIC BODY.
7.0 OUTLINE CONFORMS TO JEDEC OQUTLINE TO-252AA.
DIMENSIONS
SYMBOL| MILLIMETERS INCHES
MIN. MAX MIN. NAX NOTES
A 218 239 086 004
Al 013 005
b 064 089 25 035 5 LEAD ASSIGNMENTS
b1 064 079 025 0.031 5
b2 [ 114 030 045 HEXFET
b3 435 546 195 25
¢ 046 61 018 024 5 1.— GATE
¢l a4 0.56 {016 022 5 2.- DRAN
2 046 0.89 018 035 5 3.~ SOURCE
D 597 622 23 245 6 4= DRAN
DI 521 - 205 - 4
3 635 673 250 265 6 1GBTs. CoPACK
al 432 - 170 4
e 229 090 BSC 1.— GATE
H 9.40 10.41 370 410 2.— COLLECTOR
L 1.40 178 055 070 3- EMITTER
u 274 REF. 108 REF. 4.~ COLLECTOR
L2 0.051 BSC 020 BSC
L3 0.89 127 035 050
L4 102 040
15 114 152 045 060 3
[ 5 10 o 10
[l [ 15 o 15
PART NUMBER
INTERNATIONAL
RECTIFIER DATE CODE
LOGO YEAR 9 = 1999
WEEK 16
LINE A
ASSEMBLY
LOT CODE

PART NUMBER

DATE CODE

P = DESIGNATES LEAD-FREE
PRODUCT (OPTIONAL)

YEAR 9 = 1999

WEEK 16

A= ASSEMBLY SITE CODE

www.kersemi.com
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I-Pak (TO-251AA) Package Outline bimensions are shown in millimeters (inches)
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VIEW A-A

DIMENSIONING AND TOLERANCING PER ASME Y14,5 M- 1994,

DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].

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 BQDY.

THERMAL PAD CONTOUR OPTION WITHIN DIMENSION b4, L2, Ef & D1.

LEAD DIMENSION UNCONTROLLED IN L3

DIMENSION b1, b3 APPLY TO BASE METAL ONLY.

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

EXAMPLE: THIS IS AN IRFU120
WITH ASSEMBLY
LOT CODE 5678

ASSEMBLED ON WW 19, 1999

INTHE ASSEMBLY LINE "A"

Note: 'P"in assembly line

position indicates 'L ead-Free"

INTERNATIONAL

RECTIFIER
LOGO

ASSEMBLY
LOT CODE

www.kersemi.com

7 QUTLINE CONFORMS TO JEDEC OUTLINE TO-251AA,
8 CONTROLLING DIMENSION = INCHES.
LFAD ASSIGNMENTS
DIMENSIONS
SYMBOL MILLIMETERS INCHES HEXFET
MIN. MAX. MIN, MAX, NOTES 1.— GATE
A 2.18 2.39 0.086 094 2.— DRAN
Al 089 114 0.035 0.045 3.— SOURCE
b 0.64 0,69 0,025 0,035 4.~ DRAN
b1 0.64 079 0.025 0.031 4
b2 076 114 0.030 0.045
b3 076 1,04 0.030 0.041
b4 500 546 0.195 0.215 4
c 046 0.61 0.018 0.024
¢l 041 0.56 0.016 0.022
2 046 0.86 0018 0.035
D 597 6.22 0.23 0.245 3,4
D1 521 - 0.205 - 4
£ 6.35 6.73 0.250 0.265 34
£ 432 - 0.170 - 4
e 229 0.090 BSC
L 589 9.60 0.350 0.380
X 191 2.29 0.075 0.090
2 089 1.27 0.035 0.050 4
13 14 152 0.045 0.060 5
o1 b 15 o 15
PART NUMBER
INTERNATIONAL N

RECTIFIER REUL20 DATE CODE

Loco 919A YEAR 9= 1999
WEEK 19
ASSENBLY LINE A
LOT CODE

PART NUMBER

DATE CODE

P = DESIGNATES LEAD-FREE
PRODUCT (OPTIONAL)

YEAR 9 = 1999

WEEK 19

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)

b b 15.7(.619) 15. 7( 619)

— — {7
12.1(.476) 8.1 ( .318)

FEED DIRECTION
119 (.469) ~EED DIRECTION 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.
& 13 INCH @QO —H -
16 mmﬂ?‘ L<ﬁ

NOTES :
1. OUTLINE CONFORMS TO EIA-481.
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