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5 Ampere 500 Volt N-Channel MOSFET

Features .
2. Drain
B Rps(on) (Max 1.5 Q)@Vgs=10V BVpss = 500V
m Gate Charge (Typical 18.5nC)
m Improved dv/dt Capability Rps(on) = 1.5 ohm
m High ruggedness 1. Gate
m 100% Avalanche Tested Ip = 5.0A
3. Source
General Description TO-220
This N-channel enhancement mode field-effect power transistor
using Thinki Semiconductor's advanced planar stripe, DMOS technol-
ogy intended for off-line switch mode power supply.
Also, especially designed to minimize rds(on) and high rugged
avalanche characteristics. The TO-220 package is well suited for
half bridge and full bridge resonant topolgy like a electronic 1,
ballast . 3
Absolute Maximum Ratings
Symbol Parameter Value Units
Vbss Drain to Source Voltage 500 \Y
Continuous Drain Current(@T¢ = 25°C) 5.0
o Continuous Drain Current(@T¢ = 100°C) 34 A
Iom Drain Current Pulsed (Note 1) 21.2 A
Vs Gate to Source Voltage +30 \Y%
Eas Single Pulsed Avalanche Energy (Note 2) 390 mJ
Ear Repetitive Avalanche Energy (Note 1) 9.84 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 4.5 V/ns
Total Power Dissipation(@T¢ = 25 °C) 98.4 w
Po Derating Factor above 25 °C 0.78 w/eC
Tste Ty Operating Junction Temperature & Storage Temperature -55~150 °C
T, Maximum Lead Temperature for soldering purpose, 300 c
1/8 from Case for 5 seconds.
Thermal Characteristics
Value
Symbol Parameter Units
Min. Typ. Max.
Reuc Thermal Resistance, Junction-to-Case - - 1.27 °C/W
Rocs Thermal Resistance, Case to Sink - 0.5 - °C/W
Roua Thermal Resistance, Junction-to-Ambient - - 62 °C/W
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Electrical Characteristics ¢ Tc = 25 °C unless otherwise noted )

Symbol | Parameter Test Conditions | Min | Typ | Max | Units
Off Characteristics
BVpss | Drain-Source Breakdown Voltage Ves =0V, Ip = 250uA 500 - - \%
A BV,
pss/ Breal.<c.|own Voltage Temperature Ip = 250UA, referenced to 25 °C ) 047 ) Ve
AT,y coefficient
VDS = 500V, VGS =0V - - 1 uA
Ipss Drain-Source Leakage Current
Vps =400V, Tc =125 °C - - 10 uA
| Gate-Source Leakage, Forward Vgs =30V, Vpg =0V - - 100 nA
GSS
Gate-source Leakage, Reverse Vs =-30V, Vpg =0V - - -100 nA
On Characteristics
Vgs(h) |Gate Threshold Voltage Vps = Vas, Ip = 250uA 2.0 - 4.0 \Y
Ros(on) Static Drain-Source On-state Resis- Vs =10V, Ip = 2.65A ) 12 15 o
tance
Dynamic Characteristics
Ciss Input Capacitance - 608 -
Coss Output Capacitance Vs =0 V, Vpg =25V, f = 1MHz - 75 - pF
Crss Reverse Transfer Capacitance - 25 -
Dynamic Characteristics
ta(on) Turn-on Delay Time - 16 42
t Rise Time Vop =250V, Ip =5.0A, Rg =258 - 49 | 108
ns
Turn-off Delay Ti - 1
ta(off) kieion AL % see fig. 13. (Note 4, 5) 60 30
t Fall Time - 49 108
Qq Total Gate Charge - 18.5 23
Qgs Gate-Source Charge Vbs =400V, Vs =10V, Ip =5.3A - 4 - nC
Qqq Gate-Drain Charge(Miller Charge) % see fig. 12. (Note 4, 5) - 8 -
Source-Drain Diode Ratings and Characteristics
Symbol Parameter Test Conditions Min. Typ. | Max. | Unit.
Is Continuous Source Current Integral Reverse p-n Junction - - 53
Ism Pulsed Source Current Diode in the MOSFET - - 21.2 A
Vsp Diode Forward Voltage Ig =5.3A, Vgg =0V - - 1.5 \%
ter Reverse Recovery Time - 302 - ns
Q. Reverse Recovery Charge 15=5.3A, V=0V, dIg/dt=100Alus - 1.8 - uC
#* NOTES
1. Repeativity rating : pulse width limited by junction temperature
2.L =25mH, Ipg =5.3A, Vpp = 50V, Rg = 508, Starting T; =25°C
3. ISD < 5.3A, di/dt < 300A/US, VDD < BVDSS' Starting TJ =25°C
4. Pulse Test : Pulse Width < 300us, Duty Cycle < 2%
5. Essentially independent of operating temperature.
Edition:20210603 Page 2/6

© Thinki Semiconductor Co., Ltd. http://www.thinkisemi.com.tw/



Fig 1. On-State Characteristics
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Fig 7. Breakdown Voltage Variation Fig 8. On-Resistance Variation
vs. Junction Temperature vs. Junction Temperature
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Fig. 12. Gate Charge Test Circuit & Waveforms
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Fig 13. Switching Time Test Circuit & Waveforms
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Fig. 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms

DUT

THINKISEMI

O —
o
IS o\f;
L
415
Driver
R !
- x Same Type
ltl_ as DUT A
-I_U-I- Ves « dv/dt controlled by Ry
* |5 controlled by pulse period
(e}
v _ _Gate Pulse Width 1
_GS ~ Gate Pulse Period 10V
( Driver) l
lem » Body Diode Forward Current
I's
(DUT) di/dt
] X
RM
Body Diode Reverse Current
Vbs
(DUT) Body Diode Recovery dv/dt
iy T
Body Diode

Edition:20210603

Forward Voltage Drop

Page 6/6

© Thinki Semiconductor Co., Ltd.

http://www.thinkisemi.com.tw/




<<
  /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


