
UNISONIC TECHNOLOGIES CO., LTD  

2N60                                        MOSFET       

www.unisonic.com.tw                           1 of 8 
Copyright © 2005 Unisonic Technologies Co., Ltd  QW-R502-053,B 

2A 600V N-CHANNEL MOSFET 

� FEATURES 

* Typical RDS(ON) = 3.7Ω @VGS = 10V 
* Avalanche rugged technology 
* Low gate charge (typical 9.0 nC) 
* Low Crss (typical 5.0 pF) 
* 100% avalanche tested 
* Excellent switching characteristics 
* Extremely high dv/dt capability 
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*Pb-free plating product number: 2N60L

� ORDERING INFORMATION 

Order Number Pin Assignment 
Normal Lead Free Plating 

Package 
1 2 3 

Packing 

2N60-TA3-0-T 2N60L-TA3-0-T TO-220 G D S Tube 
2N60-TF3-0-T 2N60L-TF3-0-T TO-220F G D S Tube 
2N60-TM3-0-T 2N60L-TM3-0-T TO-251 G D S Tube 
2N60-TN3-0-R 2N60L-TN3-0-R TO-252 G D S Tape Reel 
2N60-TN3-0-T 2N60L-TN3-0-T TO-252 G D S Tube 

Note:  Pin Assignment: G: Gate  D: Drain  S: Source 

2N60L-TA3-0-R
(1)Packing Type

(3)Package Type
(4)Lead Plating

(2)Pin Assignment
(1) R: Tape Reel
(2) refer to Pin Assignment
(3) TA3: TO-220, TF3: TO-220F, TM3: TO-251, 
     TN 3: TO-252
(4) L: Lead Free Plating, Blank: Pb/Sn
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� ABSOLUTE MAXIMUM RATINGS (TC = 25℃, unless otherwise specified) 

PARAMETER SYMBOL RATINGS UNIT 
Drain-Source Voltage  VDSS 600 V 
Gate-Source Voltage VGSS ±30 V 
Avalanche Current (Note 3) IAR 2.0 A 

TC = 25°C 2.0 A 
Drain Current Continuous 

TC = 100°C 
ID 

1.26 A 
Drain Current Pulsed (Note 3) IDP 8.0 A 

Repetitive(Note 3) EAR 4.5 mJ 
Avalanche Energy 

Single Pulse(Note 4) EAS 140 mJ 
Peak Diode Recovery dv/dt (Note 5) dv/dt 4.5 V/ns 

45 W Total Power Dissipation (TC = 25°C) 
Derate above 25°C PD 

0.36 W/℃ 
Junction Temperature TJ +125 ℃ 
Operation Temperature TOPR -20 ~ +85 ℃ 
Storage Temperature TSTG -40 ~ +150 ℃ 
Note:1. Absolute maximum ratings are those values beyond which the device could be permanently damaged. 

Absolute maximum ratings are stress ratings only and functional device operation is not implied.  
2. The device is guaranteed to meet performance specification within 0℃~+70℃ operating temperature range 

and assured by design from -20℃~+85℃. 
3. Repetitive Rating: Pulse width limited by maximum junction temperature 
4. L=64mH, IAS=2.0A, VDD=50V, RG=25 Ω, Starting TJ = 25°C 
5. ISD≤ 2.4A, di/dt ≤ 200A/µs, VDD ≤ BVDSS, Starting TJ = 25°C 

� ELECTRICAL CHARACTERISTICS (TJ =25℃, unless Otherwise specified.)  

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Off Characteristics 
Drain-Source Breakdown Voltage BVDSS VGS = 0V, ID = 250µA 600   V 

VDS = 600V, VGS = 0V   10 
Zero Gate Voltage Drain Current IDSS 

VDS = 480V, TC = 125°C   100
µA 

Forward VGS = 30V, VDS = 0V   100
Gate-Body Leakage Current

Reverse 
IGSS 

VGS = -30V, VDS = 0V   -100
nA 

Breakdown Voltage Temperature 
Coefficient 

△BVDSS/
△TJ 

ID = 250 µA  0.4  V/℃

On Characteristics 
Gate Threshold Voltage VGS(th) VDS = VGS, ID = 250µA 3.0  5.0 V 
Static Drain-Source On-Resistance RDS(on) VGS = 10V, ID =1A  3.7 4.7 Ω 
Forward Transconductance gFS VDS = 50V, ID = 1A (Note 1)  2.25  S 
Dynamic Characteristics 
Input Capacitance CISS  270 350
Output Capacitance COSS  40 50 
Reverse Transfer Capacitance CRSS 

VDS =25V, VGS =0V, f =1MHz 
 5 7 

pF 

Switching Characteristics 
Turn-On Delay Time tDLY(on)  10 30 
Rise Time tR  25 60 
Turn-Off Delay Time tDLY(off)  20 50 
Fall Time tF 

VDD =300V, ID =2.4A, RG=25Ω 
(Note 1,2) 

 25 60 

ns 

Total Gate Charge QG  9.0 11 
Gate-Source Charge QGS  1.6  
Gate-Drain Charge QGD 

VDS=480V, VGS=10V, ID=2.4A 
(Note 1, 2) 

 4.3  
nC 

Note: 1. Pulse Test: Pulse Width ≤300µs, Duty Cycle≤2% 
2. Essentially Independent of Operating Temperature 
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� ELECTRICAL CHARACTERISTICS(Cont.) 

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Drain-Source Diode Characteristics 
Drain-Source Diode Forward Voltage VSD VGS = 0 V, ISD = 2.0 A   1.4 V 
Continuous Drain-Source Current ISD    2.0 A 
Pulsed Drain-Source Current ISM    8.0 A 
Reverse Recovery Time trr  180  ns 
Reverse Recovery Charge Qrr 

VGS = 0 V, ISD = 2.4A,  
di/dt = 100 A/µs (Note)  0.72  µC

Note: Pulse Test: Pulse Width ≤300µs, Duty Cycle≤2% 

� THERMAL DATA 

PARAMETER PACKAGE SYMBOL RATINGS UNIT 
TO-251 112 
TO-252 112 
TO-220 54 

Thermal Resistance Junction-Ambient  

TO-220F

θJA 

54 
TO-251 12 
TO-252 12 
TO-220 4 

Thermal Resistance Junction-Case 

TO-220F

θJc 

4 

℃/W 
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� TEST CIRCUIT AND WAVEFORM 
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Gate Charge Test Circuit & Waveform 
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Resistive Switching Test Circuit & Waveforms 
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Unclamped Inductive Switching Test Circuit & Waveforms 
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� TEST CIRCUIT AND WAVEFORM(Cont.) 
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Peak Diode Recovery dv/dt Test Circuit & Waveforms 
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� TYPICAL CHARACTERISTICS 

 

100

10-1

10-2

10110-1 100

Drain-Source Voltage, VDS (V)

Dr
ai

n 
Cu

rr
en

t, 
I D

(A
)

             V GS
Top:    15.0V
            10 .0V
             8 .0V
             7 .0V
              6 .5V
             6 .0V 

Bottorm : 
5.5V 

100

10-1

2

Gate-Source Voltage, VGS (V)

D
ra

in
 C

ur
re

nt
, I

D
(A

)
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� TYPICAL CHARACTERISTICS(Cont.) 
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UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all UTC products described or contained
herein. UTC products are not designed for use in life support appliances, devices or systems where
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form part of any quotation or contract, is believed to be accurate
and reliable and may be changed without notice.

 



<<
  /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
  /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


