
HIGH VOLTAGE FAST SWITCHING NPN POWER TRANSISTOR                                     APT13003E

                  Data Sheet

1

Sept. 2009  Rev. 1. 4 BCD Semiconductor Manufacturing Limited

General Description

The APT13003E series are high voltage, high speed
switching NPN Power transistors specially designed
for off-line switch mode power supplies with low out-
put power. 

The APT13003E series are available in TO-92 and TO-
126 packages.

Features

· High Switching Speed 
· High Collector-Emitter Voltage
· Low Cost
· Bulk and Ammo Packing TO-92 Package and

TO-126 Package 

Applications

· Battery Chargers for Mobile Phone of BCD
Solution 

· Power Supply for DVD/STB of BCD Solution

Figure 1. Package Types of APT13003E

Figure 2. Pin Configurations of APT13003E 
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Parameter Symbol Value Unit

Collector-Emitter Voltage (VBE=0) VCES 700 V

Collector-Emitter Voltage (IB=0) VCEO 465 V

Emitter-Base Voltage (IC=0) VEBO 9 V

Collector Current IC 1.5 A

Collector Peak Current (Pulse) (Note 2) ICM 3 A

Base Current IB 0.75 A

Base Peak Current  (Pulse) (Note 2) IBM 1.5 A

Power Dissipation, TA=25oC For TO-92 PTOT 1.1 W

Power Dissipation, TC=25oC For TO-126 PTOT 20 W

Operating Junction Temperature TJ  150 oC

Storage Temperature Range TSTG -65 to 150 oC

Note 1: Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.
These are stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated
under "Recommended Operating Conditions" is not implied. Exposure to "Absolute Maximum Ratings" for extended periods
may affect device reliability.
Note 2: Pulse test for Pulse Width < 5ms, Duty Cycle ≤ 10%.

Absolute Maximum Ratings (Note 1)

Ordering Information

Package
Part Number Marking ID

Packing Type
        Lead Free           Green         Lead Free           Green

TO-92
APT13003EZ-E1 APT13003EZ-G1 13003EZ-E1 13003EZ-G1 Bulk

APT13003EZTR-E1 APT13003EZTR-G1 13003EZ-E1 13003EZ-G1 Ammo

TO-126 APT13003EU-E1 APT13003EU-G1 EU13003E GU13003E Bulk

Circuit Type

E: APT13003E

E1: Lead Free

   APT13003                 -       

TR: Ammo
Blank: Bulk
Package
Z: TO-92
U: TO-126

BCD Semiconductor's Pb-free products, as designated with "E1" suffix in the part number, are RoHS compliant. Products with
"G1" suffix are available in green packages.

G1: Green
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Parameter Symbol Value Unit

Thermal Resistance (Junction-to-Case)
For TO-92

 θJC
83.3

oC/W
For TO-126 6.25

Thermal Resistance (Junction-to-Ambient)
For TO-92

 θJA
113.6

oC/W
For TO-126 96

Thermal Characteristics

Parameter Symbol Conditions Min Typ Max Unit

Collector Cut-off  Current
 (VBE=-1.5V)

      ICEV VCE=700V 10 µA

Collector-Emitter Sustaining 
Voltage (IB=0)

VCEO (sus) IC=100µA 465 V

Collector-Emitter Saturation 
Voltage (Note 3)

VCE  (sat) IC=0.5A, IB=0.1A 0.17 0.3 V
IC=1.0A, IB=0.25A 0.29 0.4

Base-Emitter Saturation Voltage
(Note 3)

VBE  (sat) IC=0.5A, IB=0.1A 1.0 V
IC=1.0A, IB=0.25A 1.2

DC Current Gain (Note 3) hFE

IC=0.3A, VCE=2V 15

IC=0.5A, VCE=2V 13 17 30

IC=1.0A, VCE=2V 5 25

Output Capacitance Cob VCB=10V, f=0.1MHZ 16 pF

Current Gain Bandwidth Product fT VCE=10V, IC=0.1A 4 MHz

Turn-on Time with Resistive Load ton
IC=1A, VCC=125V, IB1=0.2A, 
IB2=-0.2A, TP=25µS

0.3 1

µsStorage Time with Resistive Load ts 1.8 3

Fall Time with Resistive Load tf 0.28 0.4

( TC=25oC, unless otherwise specified.)

Electrical Characteristics

Note 3: Pulse test for Pulse Width ≤ 300µs, Duty Cycle ≤ 2%.
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Figure 5. Power Derating Curve Figure 6. Static Characteristics 

Typical Performance Characteristics

Figure 3. Safe Operating Areas (TO-92 Package) Figure 4. Safe Operating Areas (TO-126 Package) 
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Figure 7. DC Current Gain 

Typical Performance Characteristics (Continued)

Figure 9. Base-Emitter Saturation Voltage Figure 10. hFE vs. Case Temperature 

Figure 8. Collector-Emitter Saturation Voltage 
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Mechanical Dimensions

TO-92 (Bulk Packing)  Unit: mm(inch)
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Mechanical Dimensions (Continued)

TO-92 (Ammo Packing) Unit: mm(inch)
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TO-126 Unit: mm(inch)

Mechanical Dimensions (Continued)

1.060(0.042)
1.500(0.059)

2.400(0.094)
2.900(0.114)

0.400(0.016)
0.600(0.024)

7.400(0.291)
8.200(0.323)

3.
60

0(
0.

14
2)

10
.6

00
(0

.4
17

)
11

.2
00

(0
.4

40
)

0.660(0.026)
0.860(0.034)

14
.5

00
(0

.5
70

)
15

.9
00

(0
.6

26
)

1.
70

0(
0.

06
7)

2.
10

0(
0.

08
3)

1.170(0.046)
1.470(0.058)

2.280(0.090)
TYP

4.560(0.180)
TYP.

3.100(0.122)
3.550(0.140)

0.
30

0(
0.

01
2)

0.
00

0(
0.

00
0)

3.
90

0(
0.

15
4)





<<
  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


