ON Semiconductor®

FQB25N33TM-F085
330V N-Channel MOSFET

Features

* 25A, 330V, Rpg(on) = 0.23Q @Vgg = 10V
¢ Low gate charge (typical 58nC)

¢ Low Crss (typical 40pF)

* Fast switching

* 100% avalanche tested

General Description

These N-Channel enhancement mode power field effect
transistors are produced using OM miconductor’s
proprietary, planar stripe, DMOS tes" .ology.

This advanced technology has<" =en  ‘oeciall, ailored to
minimized on-state resistar" ., provide uperi’ switchiiig |
performance, and withsi.. 1 k™ . ene. pulse i the
avalanche and com. fatic .node. "hese devices.are

well suited f~~ high" fficie .ched.~mode power
* Improved dv/dt capability supplies, a~tive. ower 1. ‘or ¢_rrectiari, ziecironic lamp
¢ Qualified to AEC Q101 ballast basc ‘oni  €bridc topology:
* RoHS Compliant
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Absolute Max mum Ratings o
Symbol 77 A 4 ;’;.‘;r?eter o\ \ C\ Ratings Units
Vbse |L " .. =Vonage - \ Na \%d 330 \Y
Drain Cur it Coniinuous (Tg 7 25°C) -\ . 25 A
A - Contindous (T¢ = 102°C), 16.0 A
m L uin Current - Pulseu “\ (Note 1) 100 A
ger Gate -Source Voltage | A +30 \
s Sirgle’Pulse Avalariclie Enerav (Note 2) 370 mJ
lagr.~~ lAvalanche Carrent _ -~ (Note 1) 25 A
AR . Repetitive Avalansa Siiergy (Note 1) 37 mJ
av/dt Peak Diode Recorery dv/dt (Note 3) 4.5 Vins
Power Diss’nation (T, = 25°C) * 3.1 W
Pp Power Dissipation (T¢ = 25°C) 250 \W
- Derate above 25°C 2.0 W/°C
T,, Tstg | Operating and Storage Temperature -55 to +150 °c
Maximum lead temperature for soldering purposes, o
T 300 C
1/8 from case for 5 seconds
Thermal Characteristics
Symbol Parameter Ratings Units
Reuc Thermal Resistance, Junction to Case 0.5 °C/wW
Rgua Thermal Resistance, Junction to Ambient * 40 °C/W
Roua Thermal Resistance, Junction to Ambient 62.5 °c/w
* When mounted on the minimum pad size recommended (PCB Mount)
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Package Marking and Ordering Information

Device Marking Device Package

Reel Size

Tape Width Quantity

FQB25N33 FQB25N33TM-F085 D2-PAK

330mm

24mm 800

Electrical Characteristics 7 = 25°C unless otherwise noted

\Symbol ‘ Parameter Test Conditions ‘ Min ‘ Typ ‘ Max ‘Units\
Off Characteristics
Bypss Drain-Source Breakdown Voltage Ip =250pA, Vgg = 0V 330 - - \
Ai\{PSS/ Breakdown Voltage Temperature Coefficient | I = 250uA, Referenced to 25°C|  -- 0.34 - | v/e
J
. VDS = 330V,VGS =0V - ]
Ipss Zero Gate Voltage Drain Current Vs = 264V.To =125°C - N pA
lgssF Gate-Body Leakage Current, Forward Vgs =30V, Vpg =0V ] - 10 nA
. — - . . <l

lgssr Gate-Body Leakage Current, Forward Vas =-30V, Vpg =0V B Y nA
On Characteristics

Vasin | Gate Threshold Voltage Vps=Vas. Ip=2 WA 30 | -\ 5 v
Rps(on) |Drain to Source On Resistance Vgs=10V0 =12, p - J 0.i18 | 0.23 Q
9Fs Forward Transonductance Vbs=( W,y =.. ~ ‘Noted)| /- ‘ 1L S,
Dynamic Characteristics

Ciss Input Capacitance N <V - #1510 1 2010 pF

- T VDS 25V, VGS UV N e} N \/

Coss Output Capacitance = 1.UHz 290\ | 385 pF
Crss Reverse Transfer Capacitance o <\ \X - €140 ‘ 60 pF
Switching Characteristics

tyon)  |Tum-OnDel e ] \¥ - - 20 | 35 | ns

v a7~ ) -1 -
t, Tum-On R : Time -o0 = JooV. 1o = 258 ~ [ 100 | 160 | ns
NG =200

ta(offy Ty 2 D v Time ) X < (Note 4, 5)| 90 145 ns

t " un-Off Fall 2 [ - 70 110 ns
Qqro : adie ‘harge Vpe =287V, Ip = 25A, - 58 75 nC

= Gatetn & rce Gote Chaige ek =35V, - 11.2 - nC
‘di i te to Drailt Charge i (Note 4,5)| = 21 - nC

-air’ ource Biodzs Characteristics and Maximum Ratings

{Ib 'Masinum Continuous Dreir-Seuice Diode Forward Current - - 25 A
Ism Maximum Pulsed Drain-Jource Diode Forward Current - - 100 A
/sp Drain-Source Disde irorward Voltage Vgs =0, I =25A - - 1.5 \Y

ter Reverse Recovery Time Vgs =0, Ig = 25A, -- 275 -- ns
‘Q" Reverse Rceavery Charge dlg/dt = 100A/us (Note 4) - 3.6 - uC
Notes:

1: Repetitive Rating : Pluse width Limited by maximum junction temperature
2: L=1.79mH, Ipg = 25A, Vpp = 50V, Rg = 25Q, Starting T = 25°C

3: Igp < 25A, di/dt <200A/us, Vpp <BVpss, Starting T = 25°C

4: Pulse Test : Pulse width < 300us, Duty cycle < 2%

5: Essentially independent of operating temperature
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Typical Performance Characteristics
Figure 1. On-Region Characteristics

Figure 2. Transfer Characteristics
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Figure 5..Capacitancz Chziacieristics

Vg Source-Drain voltage [V]

Figure 6. Gate Charge Characteristics
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Typical Performance Characteristics (continueq)

Figure 7. Breakdown Voltage Variation
vs. Temperature
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Drain-Source Breakdown Voltage
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Figure 9. Maximum Safe Operating Area
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Figure 8. On-Resistance Variation
vs. Temperature
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Figare11. Transiant Therival response Curve
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Gate Charge Test Circuit & Waveform

II"'IIGS
Same Type
as DUT " g -
100
=g
ouT
i

Resistive Switching T ¢ C -~uiv.  Wav. _ims

L BVpes
Epg= = Llpg? =rroroememeremsmeees
"'-"'ns:} 1 B2 TR B -V
BV e
Iy o
Fg L
o vy | = Yoo Ip it)
W[ DuUT Yoo ¥pg
b
o . ft—— t, ——a=|  Time

www.onsemi.com
5

-N AOEE S804-INLEENSCEDS

-
.

134SOIN [duuk;



Peak Diode Recovery dv/dt Test Circuit & Waveforms
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! ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . .
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative

« © Semiconductor Components Industries, LLC www.onsemi.com


www.onsemi.com/site/pdf/Patent-Marking.pdf


<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




