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International

IR Rectifier IRFR5505GPbF

IRFU5505GPDbF

Surface Mount (IRFR5505) D
Straight Lead (IRFU5505)

Advanced Process Technology \ 4

Fast Switching G

Fully Avalanche Rated

Lead-Free s
Halogen-Free

VDSS = -55V
Rbsn) = 0.1182

Ip = -18A

Description

Fifth Generation HEXFETs from International Rectifier
utilize advanced processing techniques to achieve D
extremely low on-resistance per silicon area. T his benefit,
combined with the fast switching speed and ruggedized e,
device desigh that HEXFET Power MOSFETs are well l N
known for, providesthe designerwith an extremely efficient S b S
and reliable device for use in a wide variety of applications. G . GD
The D-Pak is designed for surface mounting using vapor D-Pak I-Pak
phase, infrared, orwave solderingtechniques. The straight
lead version (IRFU series) is for through-hole mounting IRFR5505GPbF  IRFUS505GPbF
applications. Power dissipation levels up to 1.5 watts are
possible in typical surface mount applications.
Absolute Maximum Ratings
Parameter Max. Units
@ Tc=25°C Continuous Drain Current, Vo @ -10V -18
Ib@ Tc=100°C| Continuous Drain Current, Ve @ -10V -1 A
I Pulsed Drain Current @ -64
Po@T-=25°C Power Dissipation 57 W
Linear Derating Factor 0.45 WiPC
Vee Gate-to-Source Voltage +20 \'
Eas Single Pulse Avalanche Energy@ 150 mJ
lap Avalanche Current® -9.6 A
Exr Repetitive Avalanche Energy® 57 mJ
dv/dt Peak Diode Recovery dv/dt @ -5.0 Vins
T, Operating Junction and -55 to+ 150
Tste Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Thermal Resistance
Parameter Typ. Max. Units
Re.uc Junction-to-Case -— 2.2
Re.a Junction-to-Ambient (PFCB mount)** —_ 50 °CMWV
Ra.a Junction-to-Ambient -— 110
www.irf.com
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IR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
Vigripss Drain-to-Source Breakdown Voltage 55 | —— | — V| Vgs =0V, Ip = -250pA
AVeriDss/AT) | Breakdown Voltage Temp. Coefficient | —— |-0.049) —— | V/°C | Reference to 25°C. Ip =-1mA
Roson Static Drain-to-Source On-Resistance | — | — | 0.11 Q| Ves=-10V, Ip =-86A @
VGS(th) Gate Threshold Voltage 20 | — | -4.0 vV \/Dg = \/Gg‘ ID = -250|JA
Os Forward Transconductance 42 | — | — S Vos =-25Y, Ip = -9.6A
Ibss Drain-to-Source Leakage Current s || | P LA Vog~-090 ez =0V
— | — | -250 Vps = -44V, Vs =0V, T, = 150°C
loss Gate-to-Source Forward Leakage — | —— | -100 - Ves = 20V
Gate-to-Source Reverse Leakage — | — | 100 Ves = -20V
Qg Total Gate Charge —_ | —| 32 Ip=-9.6A
Qgs Gate-to-Source Charge _— | —] 71 nC | Vpg =-44V
Qgq Gate-to-Drain ("Miller") Charge — | — ] 15 Veg =-10V, See Fig. 6 and 13 @
td(on) Turn-On Delay Time — | 12 | — Vop =-28V
tr Rise Time — | 28 | — ns Ip=-9.6A
tagom Turn-Off Delay Time — | 20 | — Rg = 2.602
t; Fall Time — | 18 | — Rp =2.8Q, See Fig. 10 @
" Between lead, D
Lp Internal Drain Inductance — | 45| — 6rm (0.25in.) Qg)
nH
Ls Internal Source Inductance — | 75| — from package ; <
’ and center of die contact® s
Ciss Input Capacitance —— | 650 | — Ves =0V
Cass Qutput Capacitance -— | 270 | — pF | Vpg =-25V
(@ Reverse Transfer Capacitance -— (120 | — f=1.0MHz, See Fig.5
Source-Drain Ratings and Characteristics
Parameter Min.| Typ.| Max. | Units Conditions
Is Continuous Source Current ol s MOSFET symbol o
(Body Diode) A showing the
Iz Pulsed Source Current integral reverse E
(Body Diode) @ — || 5 p-n junction diode. i
Vo Diode Forward Voltage - — -1.8 v T =25°C, Is =-96A Ve =0V @
ter Reverse Recovery Time — | 51 77 ns | Ty=25C, [ =-9.6A
Qr Reverse RecoveryCharge -— | 110| 160 | nC | difdt = 100A/us @
15 Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by LstLp)
Notes:
@ Repetitive rating; pulse width limited by @ Pulse width < 300ys; duty cycle < 2%.
max. junction temperature. ( See fig. 11) ®This is applied for I-PAK, Lg of D-PAK is measured between
@ Starting T,=25°C, L = 3.2mH lead and center of die contact

Ry = 250, lag = -9.6A. (See Figure 12)
@ lgp =-9.6A, difdt < 290AMs, Vo € Vigrppss.
T,£150°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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Fig 3. Typical Transfer Characteristics
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TGR Rectifier
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IRFR/U5505GPbF

Peak Diode Recovery dv/dt Test Circuit

—<+ Circuit Layout Considerations

— e Low Stray Inductance
A e Ground Plane
e Low Leakage Inductance
Current Transformer
<
Lot
e AN

|_.

A
e dv/dt controlled by Rg A+

e Igp controlled by Duty Factor "D"
e D.U.T. - Device Under Test

* Reve

rse Polarity for P-Channel

** Use P-Channel Driver for P-Channel Measurements

)

Driver Gate Drive
Period D= LW
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)
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Current

®
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*** \lgs = 5.0V for Logic Level and 3V Drive Devices

Fig 14 For P Channel HEXFETS
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D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)

NOTES:

1.~ DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994

2.~ DIMENSION ARE SHOWN IN INCHES [MILLIMETERS],

/A LEAD DIMENSION UNCONTROLLED IN L5.

DIMENSION D1, Ef. L3 & b3 ESTABLISH A MINIMUM MOUNTING SURFACE FOR THERMAL PAD.

5.~ SECTION C—C DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN .005 AND 0.10
[0.13 AND 0.25] FROM THE LEAD TIP

/B DINENSION D & E DO NOT INCLUDE MOLD  FLASH, MOLD FLASH SHALL NOT EXCEED ,005 [0.13] PER
SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY.

/- DINENSION b1 & c1 APFLIED TO BASE METAL ONLY

DATUM A & B TO BE DETERMINED AT DATUM PLANE H.

9.~ OUTLINE CONFORMS TO JEDEC OUTLINE T0-252AA,

3 DIMENSIONS N
M o
B | MLLMETERS INCHES 7
O [ wax | v wax | §
A 218 2.39 .086 .094
Al - | o3 - | .o05
b 0.64 0.89 025 035
b1 0.65 079 025 031 7
b2 | 076 | 114 || .030 | 046
b3 | 485 | 546 || 195 | 215 | 4
7 c 0.46 0.61 .018 .024
/. ! SEATNG cl 0.4 0.56 .016 .022 7
c2 0.46 0.89 .08 .035
D | 597 | 622 | 235 | 245 | 6 LEAD ASSIGNMENTS
o et on Dt | 521 ,205 - 4
E 6.35 6.73 250 265 3 HEXFET
B | 432 A0 | - | 4
N ¢ | 229 BSC ,090 BSC 1.~ GATE
[k . H | 940 [ 1041 || 370 [ 410 2.~ DRAIN
727 -merva pao L | 140 | 178 || 055 | 070 3.~ SOURCE
U | 274 BSC 1108 REF. 4= DRAN
Q [ L2 0.51 BSC .020 BSC
oA \ 13089 [ 1.27 || .035 [ .050 | 4
\ L4 - 1.02 - .040 IGBT & CoPAK
"_i L5 114 1.52 .045 .060 3 1.— GATE
U} W m AT A) SECTON ¢-C o o |10 | o | 10 2.~ COLLECTOR
/ / ol o | 1= o | s 3.- EMITTER
VIEW A-A @2 25" 357 25 35" 4.— COLLECTOR

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

EXAMPLE: THIS IS AN IRFR5505GPBF

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

'P'in assembly line position indicates

"Lead-Free" qualification to the consumer-level

PART NUMBER

G = DESIGNATES HALOGEN-FREE

INTERNATIONAL
RECTIFIER \ DATE CODE

FR5505G P — DESIGNATES LEAD-FREE
LOGO TR PYWWZ PRODUCT
/ 12 34 P — DESIGNATES LEAD-FREE
L PRODUCT QUALIFIED TO THE
ASSEMBLY |
for conp U . CONSUMER LEVEL (OPTIONAL)
Y = YEAR

WW = WORK WEEK
Z = ASSEMBLY SITE CODE

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
8 www.irf.com
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IGR Rectifier
I-Pak (TO-251AA) Package Outline

Dimensions are shown in millimeters (inches) \oTES

1.~ DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994

AN 2.~ DIMENSION ARE SHOWN IN INCHES [MILLIMETERS].
b"AT (100 [0 21T [CIATE] -2 /A DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED 005 [0.13] PER
L — e - SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY.
N /A\- THERMAL PAD CONTOUR OPTION WITHIN DIMENSION b4, L2, E1 & DI.
/A\- LEAD DINENSION UNCONTROLLED IN L3.
A A\ DMENSION bi, b3 & c1 APPLY TO BASE METAL ONLY

7.~ QUTLINE CONFORMS TO JEDEC QUTLINE TO-251AA (Dote 06/02).
8,~ CONTROLLING DIMENSION ; INCHES,

5
i Y DINENSIONS N
paed I 0
LA B MILLIMETERS INCHES T
3x b2 0 E
s L] MIN | MAXC || MIN. MAX | S
x
gl OIKICESIERE A 218 | 239 || 086 | .004
Al| 089 | 114 || 035 | .045
b | 464 | 089 | 025 | .035
bl | 065 | 079 || 025 | 031 | 6
b2 | 076 | 114 | 030 | 045
b3 | 0.76 | 104 || 030 | 041 | 6
VAN THERMAL PAD b4 | 495 | 546 || 95 | 215 | 4
o | 046 | 061 || 018 | 024
7 L AR o | o4t | 056 || 018 | 022 | 6
01 A c2 | 0.46 0.89 .018 .035
A D | 597 | 622 | 235 | 245 | 3
L I BASE METAL PLATING ol sor | - N s | - | 4
—
L (oATUM A) £ | 635|673 | 250 | .265 | 3
RSsseeccy _ _
S‘r,'/// N o N B 422 70 ! LEAD ASSIGNMENTS
N %g < e | 229 BSC .090 BSC
N L[ 889 | 965 | 350 | .380
L[ 1o1 | 229 || 045 | 000 HEXFET
(b,b2)
12| 089 | 127 | 035 | .050 | 4 = oAt
SECTION B-B & €-C 13| 114 | 152 || 045 | 060 | 5 2 — DRAN
VIEW A=A L L 3.~ SOURCE
02| 25 | 3 || 25 | 4.— DRAIN

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

EXAMPLE: THIS IS AN IRFU5505GPBF
Note: "P"in assembly line position
indicates "Lead-Free"

"Pin assembly line position indicates
"Lead-Free" qualification to the consumer-level

PART NUMBER
G = DESIGNATES HALOGEN-FREE

INTERNATIONAL [
RECTIFIER \ FU5505G
LOGO TR Pi19Z

56 78
ASSEMBLY /

LOT CODE

DATE CODE
P = DESIGNATES LEAD-FREE
PRODUCT

P = DESIGNATES LEAD-FREE
PRODUCT QUALIFIED TO THE
CONSUMER LEVEL (OPTIONAL)

Y = YEAR

WW = WORK WEEK

Z = ASSEMBLY SITE CODE

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
www.irf.com 9
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D-Pak (TO-252AA) Tape & Reel Information
Dimensions are shown in millimeters (inches)
TR TRR TRL
CARCERCRR s KP N A KP
- = 16.3(.641) .1l 16.3(.641)
ﬂ] 3 ﬂ] 5 15.7 (.619) 15.7 (.619)
xb =2
o 459) FEEDDIRECTION 25 5) FEED DIRECTION

NOTES :

1. CONTROLLING DIMENSION : MILLIMETER.

2. ALL DIMENSIONS ARE SHOWN IN MILLIMETERS ( INCHES ).
3. OUTLINE CONFORMS TO EIA-481 & EIA-541.

& 13INCH Q —=-

16 mm% Fﬁ

NOTES :
1. OUTLINE CONFORMS TO EIA-481.

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/

Data and specifications subject to change without notice.

International
TR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information.09/2008
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