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PD-97953A

IRHNJ5S97230

RADIATION HARDENED
POWER MOSFET
SURFACE MOUNT (SMD-0.5)

Product Summary

200V, P-CHANNEL
Z 5 TECHNOLOGY

Part Number |Radiation Level| RDS(on) Ib
IRHNJ5S97230 | 100 kRads (Si) 0.505Q | -8.0A
IRHNJ5S93230 | 300 kRads (Si) 0.505Q | -8.0A
Description Features
IR HiRel R5 S-line technology provides superior power e Low RDs(on)
MOSFETSs for space applications. These devices have e Fast Switching
improved immunity to Single Event Effect (SEE) and have e Single Event Effect (SEE) Hardened
been characterized for useful performance with Linear e Low Total Gate Charge
Energy Transfer (LET) up to 60MeV/(mg/cm?). Their e Simple Drive Requirements
combination of low RDs(on) and faster switching times o Hermetically Sealed
reduces the power losses and increases power density in e Electrically Isolated
today’s high speed switching applications such as DC-DC « Ceramic package
converters and motor controllers. These devices retain e Light Weight
all of the well established advantages of MOSFETs such . Sgrf I\/EIJ nt
as voltage control, fast switching and temperature . E;Dalgztin(;lf Class 1C per MIL-STD-750,

stability of electrical parameters.

Absolute Maximum Ratings

Method 1020

Pre-Irradiation

Symbol Parameter Value Units
Ip1 @ Vgs =-12V, T = 25°C Continuous Drain Current -8.0
Ip2 @ Ves =-12V, Tc=100°C Continuous Drain Current -5.0 A
Iom @Tc = 25°C Pulsed Drain Current ® -32
Po @Tc = 25°C Maximum Power Dissipation 75 w
Linear Derating Factor 0.6 WrC
Ves Gate-to-Source Voltage + 20 \Y
Eas Single Pulse Avalanche Energy @ 75 mJ
Iar Avalanche Current ® -8.0 A
Ear Repetitive Avalanche Energy @ 7.5 mJ
dv/dt Peak Diode Recovery dv/dt ® -13.7 Vins
T, Operating Junction and -55 to + 150
Tsta Storage Temperature Range °C
Package Mounting Surface Temperature 300 (for 5s)
Weight 1.0 (Typical) g
For Footnotes, refer to the page 2.
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Electrical Characteristics @ Tj = 25°C (Unless Otherwise Specified)

Pre-Irradiation

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

BVpss Drain-to-Source Breakdown Voltage 200 | — | — \ Vas =0V, Ip =-1.0mA
ABVpss/AT, Breakdown Voltage Temp. Coefficient — [-0.24| — | V/°C |Reference to 25°C, Ip = -1.0mA
Ros(on) Static Drain-to-Source On-Resistance — | — 10.505 Q Vs =-12V, Ip; =-5.0A @
Vasin) Gate Threshold Voltage 20| — | 4.0 V | Vps = Ves, Ip =-1.0mA
Gfs Forward Transconductance 54 | — | — S Vps =-15V, Ip, =-5.0A @
Ipss . — | — | -10 Vps = -160V, Vgs = 0V

Zero Gate Voltage Drain Current — ] WA sz = -160V,VGG:= VT, S125°C
lgss Gate-to-Source Leakage Forward — | — | -100 nA Vgs = -20V

Gate-to-Source Leakage Reverse — | — | 100 Vs = 20V
Qg Total Gate Charge — | — | 45 Ip1 =-8.0A
Qs Gate-to-Source Charge — | — | 12 nC | Vps=-100V
Qop Gate-to-Drain (‘Miller’) Charge — | — | 15 Vgs = -12V
ta(on) Turn-On Delay Time — | — | 25 Vpp =-100V
tr Rise Time — | — | 35 Ip1 =-8.0A
oot Turn-Off Delay Time — | — 15 | ™ |Rs=750
t Fall Time — | — | 105 Vgs =-12V
Ls +Lp Total Inductance — | 40 | — nH :\)/lae ;f:gii{;?g?g&?;g;g&aln
Ciss Input Capacitance — | 1344 | — Ves = 0V
Coss Output Capacitance — | 192 | — pF | Vps =-25V
Crss Reverse Transfer Capacitance — | 19 | — f=1.0MHz
Source-Drain Diode Ratings and Characteristics

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

Is Continuous Source Current (Body Diode) | — | — | -8.0 A
Ism Pulsed Source Current (Body Diode) © | — | 32
Vsp Diode Forward Voltage — | — | 5.0 \Y T,=25°C,ls=-8.0A, Vgs=0V®
ter Reverse Recovery Time — | — | 180 ns | T,=25°C, Ig=-8.0A, Vpp £-50V
Qr Reverse Recovery Charge — | — | 15 pC | di/dt = -100A/us ®
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Ls+Lp)

Thermal Resistance

Symbol Parameter Min. Typ. Max. Units
Rosc Junction-to-Case —_— —_— 1.67
°C/W
Reu-pca Junction-to-PC Board (Soldered to 2” sq copper clad board) —_— 6.9 —_—
Footnotes:

Repetitive Rating; Pulse width limited by maximum junction temperature.
Vpp =-50V, starting T, = 25°C, L = 2.4mH, Peak I = -8.0A, Vgs = -12V

Pulse width <300 ps; Duty Cycle < 2%
Total Dose Irradiation with Vgs Bias. -12 volt Vgs applied and Vps = 0 during irradiation per MIL-STD-750, Method 1019, condition A.

0]
@
® lgp <-8.0A, di/dt < -340A/ps, Vpp <-200V, T,< 150°C
®
O]
®

Total Dose Irradiation with Vps Bias. -160 volt Vps applied and Vgs = 0 during irradiation per MIL-STD-750, Method 1019, condition A.
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Radiation Characteristics

IR HiRel Radiation Hardened MOSFETs are tested to verify their radiation hardness capability. The hardness assurance
program at IR HiRel is comprised of two radiation environments. Every manufacturing lot is tested for total ionizing dose
(per notes 5 and 6) using the TO-3 package. Both pre- and post-irradiation performance are tested and specified using
the same drive circuitry and test conditions in order to provide a direct comparison.

Table1. Electrical Characteristics @ Tj = 25°C, Post Total Dose Irradiation ®®

Upto 100 kRads (Si)'| 300 kRads (Si)®

Symbol Parameter Units Test Conditions
Min. Max. Min. Max.

BVpss Drain-to-Source Breakdown Voltage -200 —_— -200 —_— \Y Vgs =0V, Ip =-1.0mA
Vas(in) Gate Threshold Voltage -2.0 -4.0 -2.0 -5.0 \Y Vbs = Vgs, Ip =-1.0mA
less Gate-to-Source Leakage Forward e -100 e -100 nA | Vgs =-20V
lgss Gate-to-Source Leakage Reverse —_— 100 —_— 100 nA | Vgs =20V
Ibss Zero Gate Voltage Drain Current — -10 —_— -10 MA | Vps =-160V, Vgs = 0V
Ros(on) gtr?_t'sctaljt;ag‘;?;tsaOn“ggiT@O_3) — | 0505 | — | 0505 | Q |Ves=-12V,Ip;=-5.0A
Ros(on gtﬁ-tgifg]:s?étsaonuggis@mD-o. 5) — | 0505 | — | 0505 | @ |Ves=-12V,In,=-5.0A
Vsp Diode Forward Voltage @ —_— -5.0 —_— -5.0 Vgs =0V, Is =-8.0A

1. Part numbers IRHNJ5S97230 and IRHNJ5S93230

IR HiRel radiation hardened MOSFETs have been characterized in heavy ion environment for Single Event Effects

(SEE). Single Event Effects characterization is illustrated in Fig. a and Table 2.

Table 2. Typical Single Event Effect Safe Operating Area

LET VDS (V)
Energy Range
lon (MeV/(mg/ (MeV) (um) @ @ @ @ @ @
cm?) H VGS=0V | VGS=1V | VGS=2V | VGS=3V | VGS=4V |VGS=5V
Kr 38.3 347 42.6 -200 -200 -200 -200 -200 -200
Xe 61.1 640 52.7 -200 -200 -200 — — —
-240
St SR e
w 160 1 40.6pm;
g 120 e 403Ny
g 80 e
e — T3V
0+ f f f f f
0 1 2 3 4 5 6
Bias VGS (V)
Fig a. Typical Single Event Effect, Safe Operating Area
For Footnotes, refer to the page 2.
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Pre-Irradiation
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Fig 1. Typical Output Characteristics Fig 2. Typical Output Characteristics
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Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance Vs. Temperature
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Pre-Irradiation
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Fig 12a. Unclamped Inductive Test Circuit
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Fig 12b. Unclamped Inductive Waveforms
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Fig 14a. Switching Time Test Circuit

Fig 14b. Switching Time Waveforms
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IRHNJ5S97230
Case Outline and Dimensions - SMD-0.5
~[0.102 [.004 (5)
7.64 [.301] L00] %7'39[[ 2}} »
~—— 40 [291] ] 3 SURFACES
| r—.f 342 [.123] [©]0.254 [.010] ®IC[A]
MAX. |
+— S I ‘
5.84 [.230]
‘ / 5.59 [.220] @
_ i 77‘7 ,,,,, \%\0_254 .010] @]c[B]
E
10.28 [.405] ‘
10.04 [.395] L 552 [.218]] |\- —
| 2X 0.762 [.030] MIN
M ‘ - 317[ 25] =
‘ ‘ / 293 [ N
T @0z | @\c\s\
f e —
N
0.508 [.020] 1.65 [.065] 0762 [.030] MIN.
0.254 [.010] ~ [T 2.54 [.100
|: :| =N
T = 2X 2,29 [.090] ©
91 [.075] [4]0.254 [010] ®[C[A]
3.81 [.150]

NOTES: PAD ASSIGNMENTS

DIMENSIONING & TOLERANCING PER ASME Y14.5M-1994

1 1 = DRAN
2. CONTROLLING DIMENSION: INCH 5 _ oate
3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES]

DIMENSION INCLUDES METALLIZATION FLASH.

(5] DIMENSION DOES NOT INCLUDE METALLIZATION FLASH.

T<2R HiRel

An Infineon Technologies Company
www.infineon.com/irhirel
Infineon Technologies Service Center: USA Tel: +1 (866) 951-9519 and International Tel: +49 89 234 65555

Leominster, Massachusetts 01453, USA Tel: +1 (978) 534-5776
San Jose, California 95134, USA Tel: +1 (408) 434-5000
Data and specifications subject to change without notice.

International Rectifier HiRel Products, Inc. 2020-02-14
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IMPORTANT NOTICE

The information given in this document shall be in no event regarded as guarantee of conditions or characteristic. The
data contained herein is a characterization of the component based on internal standards and is intended to
demonstrate and provide guidance for typical part performance. It will require further evaluation, qualification and
analysis to determine suitability in the application environment to confirm compliance to your system requirements.

With respect to any example hints or any typical values stated herein and/or any information regarding the application of
the product, Infineon Technologies hereby disclaims any and all warranties and liabilities of any kind including without
limitation warranties on non- infringement of intellectual property rights and any third party.

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in this
document and any applicable legal requirements, norms and standards concerning customer’s product and any use of
the product of Infineon Technologies in customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of any
customer’s technical departments to evaluate the suitability of the product for the intended applications and the
completeness of the product information given in this document with respect to applications.

For further information on the product, technology, delivery terms and conditions and prices, please contact your local
sales representative or go to (www.infineon.com/hirel).

WARNING

Due to technical requirements products may contain dangerous substances. For information on the types in question,
please contact your nearest Infineon Technologies office.

8 International Rectifier HiRel Products, Inc. 2020-02-14


http://www.infineon.com/hirel�


<<

  /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



