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L78xx
L78xxC

Positive voltage regulators

Features
■ Output current to 1.5 A

■ Output voltages of 5; 6; 8; 8.5; 9; 12; 15; 18; 
24 V

■ Thermal overload protection

■ Short circuit protection

■ Output transition SOA protection

Description
The L78xx series of three-terminal positive 
regulators is available in TO-220, TO-220FP, 
TO-3, D2PAK and DPAK packages and several 
fixed output voltages, making it useful in a wide 
range of applications. These regulators can 
provide local on-card regulation, eliminating the 
distribution problems associated with single point 
regulation. Each type employs internal current 
limiting, thermal shut-down and safe area 
protection, making it essentially indestructible. If 
adequate heat sinking is provided, they can 
deliver over 1 A output current. Although designed 
primarily as fixed voltage regulators, these 
devices can be used with external components to 
obtain adjustable voltage and currents.

 

TO-220FP

TO-3

TO-220

D²PAKDPAK

Table 1. Device summary

Part numbers

L7805 L7809C

L7805C L7812C

L7806C L7815C

L7808C L7818C

L7885C L7824C
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3 Maximum ratings 

Note: Absolute maximum ratings are those values beyond which damage to the device may occur. 
Functional operation under these condition is not implied.

 

Table 2. Absolute maximum ratings

Symbol Parameter Value Unit

VI DC input voltage
for VO= 5 to 18 V 35

V
for VO= 20, 24 V 40

IO Output current Internally limited

PD Power dissipation Internally limited

TSTG Storage temperature range -65 to 150 °C

TOP Operating junction temperature range
for L7800 -55 to 150

°C
for L7800C 0 to 150

Table 3. Thermal data

Symbol Parameter D2PAK DPAK TO-220 TO-220FP TO-3 Unit

RthJC Thermal resistance junction-case 3 8 5 5 4 °C/W

RthJA Thermal resistance junction-ambient 62.5 100 50 60 35 °C/W

Figure 4. Application circuits
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5 Electrical characteristics  

Table 4. Electrical characteristics of L7805 (refer to the test circuits, TJ = -55 to 150 °C, VI = 10 V, 
IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit

VO Output voltage TJ = 25°C 4.8 5 5.2 V

VO Output voltage
IO = 5 mA to 1 A, PO ≤ 15 W
VI = 8 to 20 V

4.65 5 5.35 V

ΔVO
(1)

1. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be 
taken into account separately. Pulse testing with low duty cycle is used.

Line regulation
VI = 7 to 25 V, TJ = 25°C 3 50

mV
VI = 8 to 12 V, TJ = 25°C 1 25

ΔVO
(1) Load regulation

IO = 5 mA to 1.5 A, TJ = 25°C 100
mV

IO = 250 to 750 mA, TJ = 25°C 25

Id Quiescent current TJ = 25°C 6 mA

ΔId Quiescent current change
IO = 5 mA to 1 A 0.5

mA
VI = 8 to 25 V 0.8

ΔVO/ΔT Output voltage drift IO = 5 mA 0.6 mV/°C

eN Output noise voltage B =10 Hz to 100 kHz, TJ = 25°C 40 µV/VO

SVR Supply voltage rejection VI = 8 to 18 V, f = 120 Hz 68 dB

Vd Dropout voltage IO = 1 A, TJ = 25°C 2 2.5 V

RO Output resistance f = 1 kHz 17 mΩ

Isc Short circuit current VI = 35 V, TJ = 25°C 0.75 1.2 A

Iscp Short circuit peak current TJ = 25°C 1.3 2.2 3.3 A
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Table 19. Electrical characteristics of L7812C (refer to the test circuits, TJ = 0 to 150 °C, VI = 19 V, 
IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit

VO Output voltage TJ = 25°C 11.5 12 12.5 V

VO Output voltage
IO = 5 mA to 1 A, PO ≤ 15 W
VI = 14.5 to 27 V

11.4 12 12.6 V

ΔVO
(1) Line regulation

VI = 14.5 to 30 V, TJ = 25°C 240
mV

VI = 16 to 22 V, TJ = 25°C 120

ΔVO
(1) Load regulation

IO = 5 mA to 1.5 A, TJ = 25°C 240
mV

IO = 250 to 750 mA, TJ = 25°C 120

Id Quiescent current TJ = 25°C 8 mA

ΔId Quiescent current change
IO = 5 mA to 1 A 0.5

mA
VI = 14.5 to 30 V 1

ΔVO/ΔT Output voltage drift IO = 5 mA -1 mV/°C

eN Output noise voltage B =10 Hz to 100 kHz, TJ = 25°C 75 µV/VO

SVR Supply voltage rejection VI = 15 to 25 V, f = 120 Hz 55 dB

Vd Dropout voltage IO = 1 A, TJ = 25°C 2 V

RO Output resistance f = 1 kHz 18 mΩ

Isc Short circuit current VI = 35 V, TJ = 25°C 0.35 A

Iscp Short circuit peak current TJ = 25°C 2.2 A

1. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be 
taken into account separately. Pulse testing with low duty cycle is used.
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Figure 40. Drawing dimension TO-220FP
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Table 25. TO-220FP mechanical data

Dim.
mm. inch.

Min. Typ. Max. Min. Typ. Max.

A 4.40 4.60 0.173 0.181

B 2.5 2.7 0.098 0.106

D 2.5 2.75 0.098 0.108

E 0.45 0.70 0.017 0.027

F 0.75 1 0.030 0.039

F1 1.15 1.50 0.045 0.059

F2 1.15 1.50 0.045 0.059

G 4.95 5.2 0.194 0.204

G1 2.4 2.7 0.094 0.106

H 10.0 10.40 0.393 0.409

L2 16 0.630

L3 28.6 30.6 1.126 1.204

L4 9.8 10.6 0.385 0.417

L5 2.9 3.6 0.114 0.142

L6 15.9 16.4 0.626 0.645

L7 9 9.3 0.354 0.366

DIA. 3 3.2 0.118 0.126
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Figure 41. Drawing dimension TO-3
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Table 26. TO-3 mechanical data

Dim.
mm. inch.

Min. Typ. Max. Min. Typ. Max.

A 11.85 0.466

B 0.96 1.05 1.10 0.037 0.041 0.043

C 1.70 0.066

D 8.7 0.342

E 20.0 0.787

G 10.9 0.429

N 16.9 0.665

P 26.2 1.031

R 3.88 4.09 0.152 0.161

U 39.5 1.555

V 30.10 1.185
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8 Order codes  

Table 32. Order codes

Part numbers
Order codes

TO-220 DPAK D2PAK TO-220FP TO-3

L7805 L7805T

L7805C L7805CV L7805CDT-TR L7805CD2T-TR L7805CP L7805CT

L7806C L7806CV L7806CD2T-TR L7806CT

L7808C L7808CV L7808CD2T-TR L7808CP

L7885C L7885CV L7885CD2T-TR (1)

1. Available on request.

L7885CP (1) L7885CT (1)

L7809C L7809CV L7809CD2T-TR L7809CP

L7812C L7812CV L7812CD2T-TR L7812CP L7812CT

L7815C L7815CV L7815CD2T-TR L7815CP L7815CT

L7818C L7818CV L7818CD2T-TR (1) L7818CT

L7824C L7824CV L7824CD2T-TR L7824CP L7824CT


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

	2 Pin configuration
	Figure 2. Pin connections (top view)
	Figure 3. Schematic diagram

	3 Maximum ratings
	Table 2. Absolute maximum ratings
	Table 3. Thermal data
	Figure 4. Application circuits

	4 Test circuits
	Figure 5. DC parameter
	Figure 6. Load regulation
	Figure 7. Ripple rejection

	5 Electrical characteristics
	Table 4. Electrical characteristics of L7805 (refer to the test circuits, TJ = -55 to 150 ˚C, VI = 10 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 5. Electrical characteristics of L7806 (refer to the test circuits, TJ = -55 to 150 ˚C, VI = 11 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 6. Electrical characteristics of L7808 (refer to the test circuits, TJ = -55 to 150 ˚C, VI = 14V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 7. Electrical characteristics of L7812 (refer to the test circuits, TJ = -55 to 150 ˚C, VI = 19 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 8. Electrical characteristics of L7815 (refer to the test circuits, TJ = -55 to 150 ˚C, VI = 23 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 9. Electrical characteristics of L7818 (refer to the test circuits, TJ = -55 to 150 ˚C, VI = 26 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 10. Electrical characteristics of L7820 (refer to the test circuits, TJ = -55 to 150 ˚C, VI = 28 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 11. Electrical characteristics of L7824 (refer to the test circuits, TJ = -55 to 150 ˚C, VI = 33 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 12. Electrical characteristics of L7805C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 10 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 13. Electrical characteristics of L7852C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 10 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 14. Electrical characteristics of L7806C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 11 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 15. Electrical characteristics of L7808C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 14 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 16. Electrical characteristics of L7885C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 14.5 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 17. Electrical characteristics of L7809C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 15 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 18. Electrical characteristics of L7810C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 15 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 19. Electrical characteristics of L7812C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 19 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 20. Electrical characteristics of L7815C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 23 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 21. Electrical characteristics of L7818C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 26 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 22. Electrical characteristics of L7820C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 28 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)
	Table 23. Electrical characteristics of L7824C (refer to the test circuits, TJ = 0 to 150 ˚C, VI = 33 V, IO = 500 mA, CI = 0.33 µF, CO = 0.1 µF unless otherwise specified)

	6 Typical performance
	Figure 8. Dropout voltage vs junction temperature
	Figure 9. Peak output current vs input/output differential voltage
	Figure 10. Supply voltage rejection vs frequency
	Figure 11. Output voltage vs junction temperature
	Figure 12. Output impedance vs frequency
	Figure 13. Quiescent current vs junction temp.
	Figure 14. Load transient response
	Figure 15. Line transient response
	Figure 16. Quiescent current vs input voltage
	Figure 17. Fixed output regulator
	Figure 18. Current regulator
	Figure 19. Circuit for increasing output voltage
	Figure 20. Adjustable output regulator (7 to 30 V)
	Figure 21. 0.5 to 10 V regulator
	Figure 22. High current voltage regulator
	Figure 23. High output current with short circuit protection
	Figure 24. Tracking voltage regulator
	Figure 25. Split power supply (± 15 V - 1 A)
	Figure 26. Negative output voltage circuit
	Figure 27. Switching regulator
	Figure 28. High input voltage circuit
	Figure 29. High input voltage circuit
	Figure 30. High output voltage regulator
	Figure 31. High input and output voltage
	Figure 32. Reducing power dissipation with dropping resistor
	Figure 33. Remote shutdown
	Figure 34. Power AM modulator (unity voltage gain, IO £ 0.5)
	Figure 35. Adjustable output voltage with temperature compensation
	Figure 36. Light controllers (VOmin = VXX + VBE)
	Figure 37. Protection against input short-circuit with high capacitance loads

	7 Package mechanical data
	Figure 38. Drawing dimension TO-220 (type SMIC-subcon.)
	Figure 39. Drawing dimension TO-220 (type STD-ST)
	Table 24. TO-220 mechanical data
	Figure 40. Drawing dimension TO-220FP
	Table 25. TO-220FP mechanical data
	Figure 41. Drawing dimension TO-3
	Table 26. TO-3 mechanical data
	Figure 42. Drawing dimension DPAK
	Table 27. DPAK mechanical data
	Figure 43. Drawing dimension tape and reel for DPAK
	Table 28. Tape and reel DPAK mechanical data
	Figure 44. Drawing dimension D·PAK (type STD-ST)
	Figure 45. Drawing dimension D·PAK (type WOOSEOK-Subcon.)
	Table 29. D·PAK mechanical data
	Figure 46. D·PAK footprint recommended data
	Table 30. D·PAK footprint data
	Table 31. Tape and reel D·PAK mechanical data
	Figure 47. Drawing dimension tape and reel for D·PAK

	8 Order codes
	Table 32. Order codes

	9 Revision history
	Table 33. Document revision history



<<
  /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




