International
TSR Rectifier IRFH7085PbF

Strong/RFET™

HEXFET® Power MOSFET

Application
e Half-bridge and full-bridge topologies ° o — Voss 6ov
e Synchronous rectifier applications ' R 2
e Resonant mode power supplies ps(on) tyP- -6mQ
e DC/DC converters max 3.2mQ
e DC/AC Inverters
\ Ip (silicon Limited) 147A0Q
8
Ip (Package Limited) 100A®
Benefits
e Improved Gate, Avalanche and Dynamic dV/dt Ruggedness
e Fully Characterized Capacitance and Avalanche SOA
e Enhanced body diode dV/dt and dl/dt Capability
e Lead-Free, RoHS Compliant -’
PQFN 5X6 mm
Base part number Package Type Standard Pack Orderable Part Number
Form Quantity
IRFH7085PbF PQFN 5mm x 6mm Tape and Reel 4000 IRFH7085TRPbF
< 8.0 — 150
c 3
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Fig 1. Typical On-Resistance vs. Gate Voltage Fig 2. Maximum Drain Current vs. Case Temperature
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Absolute Maximum Rating

Symbol Parameter Max. Units
Ib @ Ta=25°C Continuous Drain Current, Vgs @ 10V 23
Ip @ Tcotom) = 25°C  |Continuous Drain Current, Vgs @ 10V (Silicon Limited) 1470 A
Ip @ Tc@ottom) = 100°C |Continuous Drain Current, Vgs @ 10V 93
Ib @ Tc=25°C Continuous Drain Current, Vgs @ 10V (Package Limited) 1000
lom Pulsed Drain Current @ 590 A
Po @ Tc=25°C Maximum Power Dissipation 156 w
Linear Derating Factor 1.25 W/°C
Vas Gate-to-Source Voltage +20 \%
T ratin nction an o
T;TG gtrc))erazte 'slg'éjnli pztrgtu rae dRange -55 to + 150 c
Avalanche Characteristics
Symbol Parameter Max. Units
Eas (Thermally limited) Single Pulse Avalanche Energy ® 319 mJ
EAs (Thermally limited) Single Pulse Avalanche Energy ® 554
I Avalanche Current @ . A
IQER Repetitive Avalanche Energy @ See Fig 15, 16, 233, 23b mJ
Thermal Resistance
Parameter Typ. Max. Units
RoJc (Bottom) Junction-to-Case 0.5 0.8
RoJc (Top) Junction-to-Case — 20 /W
Rgua Junction-to-Ambient — 34
Rosa (<10s) Junction-to-Ambient — 22
Static @ T, = 25°C (unless otherwise specified)
Symbol Parameter Min. | Typ. | Max. | Units Conditions
V(er)psSs Drain-to-Source Breakdown Voltage 60 —_— —_— \Y Ves = 0V, Ip = 250pA
AV gr)pss/AT, |[Breakdown Voltage Temp. Coefficient —_— 43 mV/°C |Reference to 25°C, Ip = 1.0mA
Ros(on) Static Drain-to-Source On-Resistance : ig 2 me zzz ; ;?0\</,,IIDD_:735$A
Ves(h) Gate Threshold Voltage 21 | — | 37 V. |Vbs = Vas, Ib = 150pA
Ibss Drain-to-Source Leakage Current —_ —_— 1.0 Vps = 60V, Vgs = OV
=150 | ™ [Vos=60V,Ves = OV,T, = 125°C
lass Gate-to-Source Forward Leakage S S 100 Vs = 20V
Gate-to-Source Reverse Leakage —_ —_— -100 nA Vas = -20V
Reg Gate Resistance —_— 1.4 e Q
Notes:
® Calculated continuous current based on maximum allowable junction temperature. Package is limited to 100A by
production test capability.
@ Repetitive rating; pulse width limited by max. junction temperature.
® Limited by Tymax, starting T, = 25°C, L = 113uH, Rg = 50Q, Ias = 75A, Vgs = 10V.
@ Igp < 75A, di/dt < 1280A/ps, Vop < Vgrypss, Ty< 150°C.
® Pulse width <400ps; duty cycle < 2%.
® Cgss eff. (TR) is a fixed capacitance that gives the same charging time as Css while Vps is rising from 0 to 80% Vpss.
@ Cgss eff. (ER) is a fixed capacitance that gives the same energy as C,ss While Vps is rising from 0 to 80% Vpss.
Ry is measured at T, approximately 90°C.
© Limited by Tymax, starting T, = 25°C, L = 1mH, Rg = 50Q, Ias = 33A, Vgs =10V.
® When mounted on 1 inch square PCB (FR-4). Please refer to AN-994 for more details:

http://www.irf.com/technical-info/appnotes/an-994.pdf
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Dynamic Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Symbol Parameter Min. | Typ. | Max. |Units Conditions

gfs Forward Transconductance 140 | — | — S [Vps =10V, Ip =75A

Qq Total Gate Charge — | 110 | 165 Ip = 75A

Qgs Gate-to-Source Charge — | 30 | — e Vbs = 30V

Qgq Gate-to-Drain Charge — | 36 | — Ves = 10V

stnc Total Gate Charge Sync. (Qg - Qgd) — 74 —

ta(on) Turn-On Delay Time —_ 13 | — Vpp = 30V

tr Rise Time — | 25 | — Ib = 30A

oo Turn-Off Delay Time — 16 [ — | ™ |rRe=270

t Fall Time — | 23 | — Vgs = 10VO

Ciss Input Capacitance — | 6460 | — Ves = 0V

Coss Output Capacitance — | 560 | — Vps = 25V

Crss Reverse Transfer Capacitance — | 380 | — pF f=1.0MHz

Cossefier)  |Effective Output Capacitance (Energy Related) | — | 570 | — Vags = 0V, Vps = 0V to 48V©@
Cossefi(tr)  |Output Capacitance (Time Related) — | 715 | — Vgs = 0V, Vps = 0V to 48V®
Diode Characteristics

Symbol Parameter Min. | Typ. | Max. |Units Conditions

Is Continuous Source Current MOSFET symbol o

(Body Diode) — | — |¥O A [showing the
Ism Pulsed Spurce Current | — | 590 integral reverse e
(Body Diode) @ p-n junction diode. s
Vsp Diode Forward Voltage — | — 1 12 V [T, =25°C,ls=75A,Vas = OV ®
dv/dt Peak Diode Recovery dv/dt ® — | 3.0 | — [V/ns|T;=150°C,Is= 75A,Vps = 60VO
, — 31 | — T,=25°C Vpp = 51V
trr Reverse Recovery Time — a0 | — ns I; — 195°C I = 75A,
— | 39 | — T,=25°C di/dt=100A/us ®

Qr Reverse Recovery Charge a3 | — nC L‘: 125°C

IRRM Reverse Recovery Current — 119 | — | A |Ty=25°C
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Fig 3. Typical Output Characteristics Fig 4. Typical Output Characteristics
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Fig 7. Typical Capacitance vs. Drain-to-Source Voltage
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Fig 8. Typical Gate Charge vs. Gate-to-Source Voltage
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Fig 11. Drain-to-Source Breakdown Voltage
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Fig 15. Typical Avalanche Current vs. Pulse Width
200
TOP Single Pulse Notes on Repetitive Avalanche Curves , Figures 15, 16:
BOTTOM 1.0% Duty Cycle (For further info, see AN-1005 at www.irf.com)

— Iy = 75A 1. Avalanche failures assumption:

= 160 D .

£ Purely a thermal phenomenon and failure occurs at a
> temperature far in excess of Tjmax. This is validated for every
(o))

o \ part type.

5 120 \ 2. Safe operation in Avalanche is allowed as long asTmax is not

2 exceeded.

Q \ 3. Equation below based on circuit and waveforms shown in Figures

% 80 N\ 22a, 22b.

z \ \ 4. Pp ave) = Average power dissipation per single avalanche pulse.
ol \ \ 5. BV = Rated breakdown voltage (1.3 factor accounts for voltage
< 40 N N increase during avalanche).

w N N 6. I, = Allowable avalanche current.

\ \ 7. AT = Allowable rise in junction temperature, not to exceed Tjnax
\ (assumed as 25°C in Figure 14, 16).
0 tav = Average time in avalanche.
25 50 75 100 125 150 D = Duty cycle in avalanche = tav -f
Starting T , Junction Temperature (°C) Zinic(D, tay) = Transient thermal resistance, see Figures 13)

PD (ave) = 1/2 ( 1.3-BV-lay) = AT/ Zinsc
loy = 2AT/ [1.3-BV-Zy]

Fig 16. Maximum Avalanche Energy vs. Temperature Eas (aR) = Pb (ave) tav
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Fig 22. Peak Diode Recovery dv/dt Test Circuit for N-Channel HEXFET® Power MOSFETs
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PQFN 5x6 Outline "B" Package Details

i DIM | MILLIMITERS INCH
N E1 SYMBOT MIN MAX MIN | MAX
M*V‘ | A 0.800 | 0.900 |0.0315 | 0.0543
5 <) w77 —_— Al 0.000 | 0.050 |0.0000 | 0.0020
P (4%) Marking . A3 0.200 REF 0.0079 REF
¢ - free /4 ,,,,, U oo b 0.350 | 0.470 |0.01380.0185
4 3 1 & b1 0.025 | 0.125 [0.0010 [0.0049 oo
4 4 s b2 0.210 | 0.410 |0.0083 [0.0161 = o
B [TV b3 0.150 | 0.450 |0.0059 |0.0177 R g oneeina confirm o
Al as D 5.000 BSC 0.1969 BSC 2. gwnigocnka;ereepggzezf ferminal full bock
D1 4,750 BSC 0.1870 BSC e ‘
SIDE VIEW TOP VIEW D2 4100 | 4.300 |0.1614 ]0.1693 5. Coplanarity opples to the expose Heat Siug
1600 T—. - el E 6.000 BSC 0.2362 BSC 4. :Zd\i:es”oomsttei:i;eo:mifo(‘)pﬁomm\
‘ F1 5,750 BSC 0.2264 BSC
omoo¢o.oz5JL ‘ T‘ F2 3.380 | 3.780 [0.1331[0.1488
| 0154 e 1.270 REF 0.0500 REF
SIDE VIEW el 2.800 REF 0.1102 REF
K 1.200 | 1.420 |0.0472 [0.0559
L 0.710 | 0.900 | 0.0280 | 0.0354
P 0 12° o 12°
R 0.200 REF 0.0079 REF
R2 0.150 | 0.200 |0.0059 |0.0079

BOTTOM VIEW

For more information on board mounting, including footprint and stencil recommendation, please refer to application note
AN-1136: http://www.irf.com/technical-info/appnotes/an-1136.pdf

For more information on package inspection techniques, please refer to application note AN-1154:
http://www.irf.com/technical-info/appnotes/an-1154.pdf

PQFN 5x6 Part Marking

INTERNATIONAL
RECTIFIER LOGO

DATE CODE—~_ |

ASSEMBLY

\\\§XXX-

\
IGR

PART NUMBER

SITE CODE
(Per SCOP 200-002)

PIN 1
IDENTIFIER— |

XYWW)C

(“4 or 5 digits”)

MARKING CODE

XXXXX
®

\\

(Per Marking Spec)

LOT CODE

(Eng Mode - Min last 4 digits of EATI#)
(Prod Mode - 4 digits of SPN code)

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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PQFN 5x6 Tape and Reel

REEL DIMENSIONS TAPE DIMENSIONS

— =Ko p1

G| D> DD Db D

é\ T
g QD & ‘ \/ L

l— Ao —=

A
P
A
P

<
| &

CODE DESCRIPTION
—| l—Reel Width (W1) Ao Dimension design to accommodate the component width
Bo Dimension design to accommodate the component lenght
Ko Dimension design to accommodate the component thickness
w Overall width of the carrier tape
P4 Pitch between successive cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Sprocket Holes

o O O O
T a1 | e2 T TQW Q2 T #

los O4\L J/QS Q4\L User Direction of Feed
\ i
Pocket Quadrants

Note: All dimension are nominal
Package Reel QTYy Reel Ao Bo Ko P1 w Pin 1
Type Diameter Width (mm) (mm) (mm) (mm) (mm) Quadrant
(Inch) W1
(mm)
5 X6 PQFN 13 4000 12.4 6.300 5.300 1.20 8.00 12 Q1

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

Qualification level Industrial
“ (per JEDEC JESDA47F ™ guidelines )
MSL1
Moisture Sensitivity Level PQFN 5mm x 6mm
(per JEDEC J-STD-020D™
RoHS Compliant Yes

1 Qualification standards can be found at International Rectifier's web site http://www.irf.com/product-info/reliability
1t  Applicable version of JEDEC standard at the time of product release.

Revision History

Date Comments
e Added Eas (L =1mH) = 554mJ on page 2

11/7/2014 e Added note 9 “Limited by T max, starting T; = 25°C, L = 1mH, Rg = 50Q, Ias = 33A, Vs =10V”. on page 2
e Added Pd @ Tc = 25°C on Absolute Max Rating table on page 2
3/17/2015 e Updated package outline and tape and reel on pages 9 and 10.

International
TSR Rectifier

IR WORLD HEADQUARTERS: 101 N. Sepulveda Blvd., El Segundo, California 90245, USA
To contact International Rectifier, please visit http://www.irf.com/whoto-call/

www.irf.com © 2015 International Rectifier Submit Datasheet Feedback March 17, 2015



http://www.irf.com/�
http://ec.irf.com/v6/en/US/adirect/ir?cmd=LogDatasheetFeedback&sku=IRFH7085PbF&date=20150317�
http://www.irf.com/whoto-call/�


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 true

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



