
 ULN2003/ULN2004 Seven Darlington array

Features

■ Seven Darlingtons per package

■ Output current 500 mA per driver (600 mA 
peak)

■ Output voltage 50 V

■ Integrated suppression diodes for inductive 
loads

■ Outputs can be paralleled for higher current

■ TTL/CMOS/PMOS/DTL compatible inputs

■ Inputs pinned opposite outputs to simplify 
layout

Description

The ULN2003, ULN2004,
are high voltage, high current Darlington 
arrays each containing seven open collector 
Darlington pairs with common emitters. Each 
channel rated at 500 mA and can withstand peak 
currents of 600 mA. Suppression diodes are 
included for inductive load driving and the inputs 
are pinned opposite the outputs to simplify board 
layout.

The versions interface to all common logic 

families:

– ULN2003 (5 V TTL, CMOS)
– ULN2004 (6 - 15 V CMOS, PMOS)

These versatile devices are useful for driving a 
wide range of loads including solenoids, relays 
DC motors, LED displays filament lamps, thermal 
printheads and high power buffers.

The ULN2003A/2004A are 
supplied in 16 pin plastic DIP packages with a 
copper leadframe to reduce thermal resistance. 
They are available also in small outline package 
(SOP-16) as ULN2003D/2004D

DIP-16                             SOP-16
(Narrow)

Pin configuration  

 (top view)

ULN2003/ULN2004

DIP-16                             SOP-16
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Diagram

Schematic diagram
         

ULN2003 (each driver)

ULN2004 (each driver)

ULN2003/ULN2004
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Maximum

Absolute maximum ratings

Symbol Parameter Value Unit

VO Output voltage 50 V

VI Input voltage (for ULN2003A/D - 2004A/D ) 30 V

IC Continuous collector current 500 mA

IB Continuous base current 25 mA

TA Operating ambient temperature range - 40 to 85 °C

TSTG Storage temperature range - 55 to 150 °C

TJ Junction temperature 150 °C

Thermal data

Symbol Parameter DIP-16 SO-16 Unit

RthJA Thermal resistance junction-ambient, Max. 70 120 °C/W 

ratings

ULN2003/ULN2004
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Electrical

TA = 25 °C unless otherwise specified.

         

Electrical characteristics

Symbol Parameter Test condition Min. Typ. Max. Unit

ICEX Output leakage current

VCE = 50 V, (Figure 1.) 50

µA

TA = 85°C, VCE = 50 V (Figure 1.) 100

TA = 85°C for ULN2002, VCE = 50 V, 
VI = 6 V (Figure 2.)

500

TA = 85°C for ULN2002, VCE = 50 V, 
VI = 1V (Figure 2.)

500

VCE(SAT)
Collector-emitter saturation 
voltage (Figure 3.)

IC = 100 mA, IB = 250 µA 0.9 1.1

VIC = 200 mA, IB= 350 µA 1.1 1.3

IC = 350 mA, IB= 500 µA 1.3 1.6

II(ON) Input current (Figure 4.)

for ULN2002, VI = 17 V 0.82 1.25

mA
for ULN2003, VI = 3.85 V 0.93 1.35

for ULN2004, VI = 5 V 0.35 0.5

VI = 12 V 1 1.45

II(OFF) Input current (Figure 5.) TA = 85°C, IC = 500 µA 50 65 µA

VI(ON) Input voltage (Figure 6.)

VCE= 2 V, for ULN2002
IC = 300 mA
for ULN2003
IC = 200 mA
IC = 250 mA
IC = 300 mA
for ULN2004
IC = 125 mA
IC = 200 mA
IC = 275 mA
IC = 350 mA

13

2.4
2.7
3

5
6
7
8

V

hFE
DC Forward current gain 
(Figure 3.)

for ULN2001, VCE = 2 V, 
IC = 350 mA

1000

CI Input capacitance 15 25 pF

tPLH Turn-on delay time 0.5 VI to 0.5 VO 0.25 1 µs

tPHL Turn-off delay time 0.5 VI to 0.5 VO 0.25 1 µs

IR
Clamp diode leakage current 
(Figure 7.)

VR = 50 V 50
µA

TA = 85°C, VR = 50 V 100

VF
Clamp diode forward voltage 
(Figure 8. )

IF = 350 mA 1.7 2 V

ULN2003/ULN2004

characteristics
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Test 

Figure 1. Output leakage currentFigure 

                  

Figure 3.Collector-emitter saturation voltage         Figure 4.Input current (ON)
                  

  Figure 5.Input current (OFF)                                   Figure 6.Input voltage
                  

Figure 2. Output leakage current

circuits

ULN2003/ULN2004
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Figure 7.Clamp diode leakage current                     Figure 8.Clamp diode forward voltage

                  

ULN2003/ULN2004
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Typical

Figure 9.Collector current vs. saturation 
voltage (TJ = 25°C)

Figure 10.Collector current vs. saturation 
voltage

                  

Figure 11.Input current vs. input voltage                  Figure 12.Input current vs. input voltage
(Ta = 25°C)

                  

Figure 13.Collector current vs. input current          Figure 14.h FE vs. output current
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Figure 15.Peak collector current vs. duty 
cycle (DIP-16)

Figure 16.Peak collector current vs. duty 
cycle (SO-16)
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ULN2003/ULN2004
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Important statement:

Huaguan Semiconductor Co,Ltd. reserves the right to change
the products and services provided without notice. Customers
should obtain the latest relevant information before ordering,
and verify the timeliness and accuracy of this information.

Customers are responsible for complying with safety
standards and taking safety measures when using our
products for system design and machine manufacturing to
avoid potential risks that may result in personal injury or
property damage.

Our products are not licensed for applications in life support,
military, aerospace, etc., so we do not bear the consequences
of the application of these products in these fields.

Our documentation is only permitted to be copied without
any tampering with the content, so we do not accept any
responsibility or liability for the altered documents.


	Table 1. Device summary
	1 Diagram
	Figure 1. Schematic diagram

	2 Pin configuration
	Figure 2. Pin connections (top view)

	3 Maximum ratings
	Table 2. Absolute maximum ratings
	Table 3. Thermal data

	4 Electrical characteristics
	Table 4. Electrical characteristics

	5 Test circuits
	Figure 3. Output leakage current
	Figure 4. Output leakage current (for ULN2002 only)
	Figure 5. Collector-emitter saturation voltage
	Figure 6. Input current (ON)
	Figure 7. Input current (OFF)
	Figure 8. Input voltage
	Figure 9. Clamp diode leakage current
	Figure 10. Clamp diode forward voltage

	6 Typical performance characteristics
	Figure 11. Collector current vs. saturation voltage (TJ = 25˚C)
	Figure 12. Collector current vs. saturation voltage
	Figure 13. Input current vs. input voltage
	Figure 14. Input current vs. input voltage (Ta = 25˚C)
	Figure 15. Collector current vs. input current
	Figure 16. hFE vs. output current
	Figure 17. Peak collector current vs. duty cycle (DIP-16)
	Figure 18. Peak collector current vs. duty cycle (SO-16)



<<
  /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




