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HEXFET® Power MOSFET
Features 5
e Logic Level A
e Advanced Process Technology Ii Voss =55V
e Ultra Low On-Resistance —~
e 175°C Operating Temperature G l‘ RDS(on) =13.5mQ
e Fast Switching
e Repetitive Avalanche Allowed up to Tjmax < Ip = 42A
Description
Specifically designed for Automotive applications, this HEXFET®
Power MOSFET utilizes the latest processing techniques to @.
achieve extremely low on-resistance per silicon area. Additional ) R
features of this design are a 175°C junction operating tempera- '{ : N )
ture, fast switching speed and improved repetitive avalanche
rating . These features combine to make this design an extremely
efficientand reliable device for use in Automotive applications and D-Pak |-Pak
a wide variety of other applications. IRLR2905Z IRLU2905Z
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Tg =25°C |Continuous Drain Current, Vgs @ 10V (Silicon Limited) 60
Ip @ T¢ = 100°C|Continuous Drain Current, Vgs @ 10V 43 A
Ip @ Tg =25°C |Continuous Drain Current, Vgs @ 10V (Package Limited) 42
Ipwm Pulsed Drain Current ©® 240
Pp @Tg =25°C [Power Dissipation 110 W
Linear Derating Factor 0.72 W/°C
Vas Gate-to-Source Voltage +16 \Y
Eas (Thermally imited) Single Pulse Avalanche Energy® 57 mJ
Exs (Tested ) Single Pulse Avalanche Energy Tested Value ® 85
Iar Avalanche Current © See Fig.12a, 12b, 15, 16 A
Ear Repetitive Avalanche Energy ® mJ
Ty Operating Junction and -55 to + 175
Tstg 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
Rosc Junction-to-Case -— 1.38
Roua Junction-to-Ambient (PCB mount) @ J— 50 °C/W
Reya Junction-to-Ambient J— 110

HEXFET® is a registered trademark of International Rectifier.
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
V(sripss Drain-to-Source Breakdown Voltage 55 — | — V  |Vgs =0V, Ip = 250pA
AV grpss/AT,  |Breakdown Voltage Temp. Coefficient | — [ 0.053| — | V/°C |Reference to 25°C, Ip = TmA
Rbs(on) Static Drain-to-Source On-Resistance | — 11 135 | MQ |Vgg=10V, Ip =36A ®
— [ — | 20 | mQ [vgg=5.0V, Ip=30A ®
— | — | 225 | mQ [vgg=45V, Ip=15A ®
Vas(in) Gate Threshold Voltage 10 [ — | 3.0 V' |Vps = Vgs, Ip = 250pA
gfs Forward Transconductance 25 — | — S |Vps =25V, Ip=36A
Ipss Drain-to-Source Leakage Current —_ — 20 YA |Vps =55V, Vgg = 0V
— | — | 250 Vps = 55V, Vgg = 0V, T, = 125°C
lass Gate-to-Source Forward Leakage — | — | 200 nA |Vgs =16V
Gate-to-Source Reverse Leakage — | — | -200 Vgs =-16V
Qq Total Gate Charge — | 23 35 Ip = 36A
Qgs Gate-to-Source Charge — | 85 | — | nC |Vpg =44V
Qqa Gate-to-Drain ("Miller") Charge —_— 12 — Vgs=5.0V®
tacon) Turn-On Delay Time — | 14 | — Vpp = 28V
t, Rise Time — | 180 | — Ip = 36A
taorn Turn-Off Delay Time — | 24 | — | ns |Rg=15Q
t Fall Time — | 33 | — Vgs=5.0V®
Lo Internal Drain Inductance — | 45 | — Between lead, p
nH [6mm (0.25in.) Q >
Ls Internal Source Inductance — | 75 | — from package E
and center of die contact °
Ciss Input Capacitance — [ 1570 — Vgs = OV
Coss Output Capacitance — | 230 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 180 | — pF |f =1.0MHz
Coss Output Capacitance — | 840 | — Vgs = 0V, Vpg=1.0V, f=1.0MHz
Coss Output Capacitance — | 180 | — Vgs = 0V, Vpg =44V, f=1.0MHz
Coss eff. Effective Output Capacitance — | 290 | — Vgs = 0V, Vpg = 0V to 44V @
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Conditions
Is Continuous Source Current — | — | 42 MOSFET symbol D
(Body Diode) A |showing the
Ism Pulsed Source Current — | — | 240 integral reverse G
(Body Diode) @ p-n junction diode. s
Vsp Diode Forward Voltage | — 1.3 V |T;=25°C,lg=36A,Vgs=0V®
ter Reverse Recovery Time — 22 33 ns |Ty=25°C, I =36A, Vpp =28V
Qyr Reverse Recovery Charge —_ 14 21 nC |di/dt = 100A/us ®
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by LS+LD)
2 www.irf.com
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Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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Fig 10. Normalized On-Resistance
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig 12a. Unclamped Inductive Test Circuit
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Fig 12b. |Unclamped Inductive Waveforms
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1000
[—Duty Cycle = Single Pulse
100 ===
= Allowed avalanche Current vs
= —r~ avalanche pulsewidth, tav
5 0.0l [ TNC assuming ATj = 25°C due to
5 | —— avalanche losses. Note: In no
O 10 0.05 case should Tj be allowed to
% } exceed Tjmax
< 0.10 =
g R
< 1
0.1
1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02
tav (sec)
Fig 15. Typical Avalanche Current Vs.Pulsewidth
60 Notes on Repetitive Avalanche Curves , Figures 15, 16:
\ TOP Single Pulse (For further info, see AN-1005 at www.irf.com)
N BOTTOM 1% Duty Cycle 1. Avalanche failures assumption:
= 50 \ N Ip=36A Purely a thermal phenomenon and failure occurs at a
13 \\ temperature far in excess of Tjmax. This is validated for
3 40 N every part type.
E \ N 2. Safe operation in Avalanche is allowed as long asTjnax is
w \\ not exceeded.
2 4 N 3. Equation below based on circuit and waveforms shown in
% \ N Figures 12a, 12b.
T \\ 4. Pp (ave) = Average power dissipation per single
Z 20 A \\ avalanche pulse.
o \ \ 5. BV = Rated breakdown voltage (1.3 factor accounts for
< \ N voltage increase during avalanche).
N 7o \\ N 6. I,y = Allowable avalanche current.
\\ 7. AT = Allowable rise in junction temperature, not to exceed
0 \ Timax (@assumed as 25°C in Figure 15, 16).

tav = Average time in avalanche.

25 50 7% 100 125 150 175 D = Duty cycle in avalanche =ty -f
Startmg TJ , Junction Temperature (°C) ZthJC(D: tav) = Transient thermal resistance, see figure 11)
Pp (ave) = 1/2 ( 1.3-BV'lyy) = AT/ Zyyc
Fig 16. Maximum Avalanche Energy lay = 2AT/ [1.3-BV-Z]
Vs. Temperature Eas (aR) = Pp (ave)tav
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Circuit Layout Considerations
e Low Stray Inductance
e Ground Plane
e Low Leakage Inductance
Current Transformer
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»)
»C

dv/dt controlled by Rg

Driver same type as D.U.T.
Isp controlled by Duty Factor "D" T-
D.U.T. - Device Under Test

Vbp
A+ Voltage
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90%

10%
Vas

Re-Applied
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TSR Rectifier
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Diode Recovery
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Body Diode
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1
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Fig 17. Peak Diode Recovery dv/dt Test Circuit for N-Channel
HEXFET® Power MOSFETSs
R
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Fig 18a. Switching Time Test Circuit
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Fig 18b. Switching Time Waveforms
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D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)

6.73 (.265)
6.35 (.250)
5.46 (215) | | é.g;(.oso)
5.21 (.205) ‘ { (.035)
R
6.22 (.245)
5.97 (.235)
1.02 (.040)
164(029 ] 1 3 j

45)

114 (.045)
2X 0.76 (.030)

2.28 (.090)

|12 3]
M
|
|

1.52 (.060)
1.15 (.045 |

|

Q ‘ L ax 089 (.035;

0.64 (.025

2.38 (.094)
2.19 (.086)

IRLR/U2905Z

1.14 (.045)
= 0.89(.035)

0.58 (.023)
0.46 (.018)

(] 025 (0100 M[AM[B]

[
g

6.45 (.245)
5.68 (.224)
10.42 (.410)
9.40 (.370) LEAD ASSIGNMENTS
1-GATE
0.51 (.020) 2 -DRAIN
MIN. 3 - SOURCE
| LAl 4 -DRAIN
T
’J | 0.58(.023)
0.46 (.018)
NOTES:

1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M, 1982.

457 (.180)

2 CONTROLLING DIMENSION : INCH.

3 CONFORMS TO JEDEC OUTLINE TO-252AA.

4 DIMENSIONS SHOWN ARE BEFORE SOLDER DIP,
SOLDER DIP MAX. +0.16 (.006).

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

Notes: This part morking information goplies fo devices produced before 02/26/2001

EXAMPLE: THIS IS AN IRFR120
WITH ASSEMBLY
LOT CODE QU1P

INTERNATIONAL

RECTIFIER DATE CODE
IRFU120
YEAR = 0
LOGO y
IeR 016 WEEK = 16

ASSEMBLY

U 1P

LOT CODE

Notes: This part marking information goplies fo devices produced after 02/26/2001

EXAMPLE: THIS IS AN IRFR120
WITH ASSEMBLY
LOT CODE 1234
ASSEMBLED ONWW 16, 1999
INTHE ASSEMBLY LINE "A'

www.irf.com

PART NUMBER
INTERNATIONAL N
RECTIFIER IRFU120 DATE CODE
LGcO ISR 916A YEAR 9 = 1999
12 34 WEEK 16
LINE A
ASSEMBLY
LOT CODE
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TSR Rectifier
I-Pak (TO-251AA) Package Outline
Dimensions are shown in millimeters (inches)
6.73 (.265) 2.38 (.094)
6.35 (.250) 2.19 (.086)
1.27 (.050) | 0.58(.023)
5.46 (.215)
N 0.88 (.035) j 0.46 (.018)
521 (:205) [ LEAD ASSIGNMENTS
T
7 /E f 1-GATE
[ | e.45(245) 2-DRAIN
6.22 (245) } 5.68 (.224) 3- SOURCE
1.52 (.060) 22 (.245 [ 4 -DRAIN
1.15 (.045) 5.97 (.235) 1
1 2 3 L
ERlE | wores
1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M, 1982.
2.28 (.090) 9.65 (.380) 2 CONTROLLING DIMENSION : INCH.
1.91 (.075) \ 5.89 ( 350
| -89 (.350) 3 CONFORMS TO JEDEC OUTLINE TO-252AA.
\ \ 4 DIMENSIONS SHOWN ARE BEFORE SOLDER DIP,
{ ! SOLDER DIP MAX. +0.16 (.006).
¥ | J :
1.14 (.045)
3x e 0.89 (035 1 L 114 (045)
0.76(.030) 3x 0_645_025; 0.89 (.035)
] 025 (010 @[AM[B] || os8(029)
o 0.46 (.018)
I-Pak (TO-251AA) Part Marking Information
Notes: This part marking information goplies to devices produced before 02/26/2001
EXAMPLE: THIS IS AN IRFR120
WITH ASSEMBLY 'NTREERC’\T‘T*FTl'E%NAL A DATE CODE
LOT CODE 9U1P 520 I“R:RWO YEAR = 0
@R 016 WEEK = 16
ASSENMBLY
LOT CODE
Notes: This part marking information applies to devices produced after 02/26/2001
- PART NUMBER
EXAMPLE: THIS IS AN IRFR120 INTERNATIONAL
WITH ASSEMBLY
LOT CODE 5678 RECTIFIER REU120 DATE CODE
LGSO IR 919A YEAR 9 = 1999

ASSEMBLED ON WW 19, 1999
INTHE ASSEMBLY LINE "A'

56 78 WEEK 19

LINE A

ASSEMBLY
LOT CODE

10 www.irf.com
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D-Pak (TO-252AA) Tape & Reel Information

Dimensions are shown in millimeters (inches)

TR TRR  TRL
ARCIEC R <& A ¢* @
16.3 ( 163( 641)
15.7 ( 157( 619)
12.1(.476) (318)
119 .469) FEED DIRECTION 79( 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 — -
) 16 mm—t;{ };7
NOTES :
1. OUTLINE CONFORMS TO EIA-481.
Notes:
@ Repetitive rating; pulse width limited by @ Coss eff. is a fixed capacitance that gives the same charging time
max. junction temperature. (See fig. 11). as Coss While Vpgis rising from 0 to 80% Vpss -
@ Limited by Tymax starting Ty=25°C, L = 0.089mH®  Limited by Tynax , See Fig.12a, 12b, 15, 16 for typical repetitive
Rg = 25Q, Iag = 36A, Vgs =10V. Part not avalanche performance.
recommended for use above this value. ® This value determined from sample failure population. 100%
® Pulse width < 1.0ms; duty cycle < 2%. tested to this value in production.

® When mounted on 1" square PCB (FR-4 or G-10 Material) .
For recommended footprint and soldering techniques refer to
application note #AN-994

Ry is measured at T approximately 90°C

Data and specifications subject to change without notice.
This product has been designed for the Automotive [Q101] market.
Qualification Standards can be found on IR’s Web site.

International
ISR 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.8/09
www.irf.com 11




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




