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General Description

The MB78LXX series are three terminal positive regu-
lators designed for a wide variety of applications
including local, on-card regulation.

This series of regulators are complete with internal
current limiting, thermal shutdown protection, and
safe-area compensation which make them virtually
immune from output overload. If adequate heat sinking
are provided, these regulators can deliver output cur-
rents up to 100mA. 

The MB78LXX series are available in TO-92 (bulk or
ammo packing), SOT-89 and SOIC-8 packages.

Features

· Output Current up to 100mA
· Fixed Output Voltages of 5V, 12V, 15V, 18V and

24V
· Output Voltage Accuracy of ±5% over the Full

Temperature Range
· Internal Short Circuit Current Limiting
· Internal Thermal Overload Protection
· No External Components
· Output Transistor Safe-area Protection

Applications

· Consumer Electronics
· Microprocessor Power Supply
· Mother Board

Figure 1. Package Types of MB78LXX 

SOT-89TO-92(Bulk Packing) TO-92(Ammo Packing) SOIC-8



100mA POSITIVE VOLTAGE REGULATOR                                                   MB78LXX

                Data Sheet

2

Sep. 2009  Rev. 1. 7

Pin Configuration

Figure 2. Pin Configuration of MB78LXX (Top View)
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Functional Block Diagram

Figure 3. Functional Block Diagram of MB78LXX 
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Ordering Information

Circuit Type

Package

   MB78LXX

TR: Tape & Reel or Ammo

T: TO-92

-

Output Voltage
05: 05V
12: 12V

Blank: Bulk

Z: SOT-8915: 15V
18: 18V
24: 24V
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Recommended Operating Conditions

Parameter  Symbol  Min  Max  Unit

Input Voltage

MB78L05

VIN

30

V

MB78L12                                                                                   36

MB78L15                                                                                   36

MB78L18                                                                                   36

MB78L24                                                                                   36

Operating Junction Temperature Range TJ -40 125 oC

Absolute Maximum Ratings (Note 1)

Parameter Symbol Value Unit

Input Voltage VIN                              36 V

Operating Junction Temperature TJ 150 oC

Lead Temperature (Soldering, 10sec) TLEAD 260 oC

Power Dissipation PD 750  mW

Storage Temperature Range TSTG -65 to 150 oC

Thermal Resistance θJA TO-92 180 oC/W

ESD (Human Body  Model) ESD 2000  V

ESD (Machine Model) ESD 200  V

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 Max-
imum Ratings" for extended periods may affect device reliability.
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Note 2: 0.01µF minimum load capacitance is recommended to limit high frequency noise. 

Electrical Characteristics 

Parameter Symbol Conditions Min Typ Max Unit

Output Voltage VOUT

4.8 5.0 5.2
V7V≤VIN≤20V,

1mA≤IOUT≤100mA, PD≤0.75W 4.75 5.25

Line Regulation VRLINE 7V≤VIN≤20V 8 150 mV
Load Regulation VRLOAD 1mA≤IOUT≤100mA 10 60 mV
Quiescent Current IQ 3 5.5 mA

Quiescent Current Change ∆IQ
8V≤VIN≤20V 1.5

mA
1mA≤IOUT≤40mA 0.1

Ripple Rejection PSRR f=120Hz, 8V≤VIN≤18V 47 62 dB

Dropout Voltage VDROP
IOUT=40mA 1.7

V
IOUT=100mA 1.8

Output Noise Voltage NO 10Hz≤f≤100kHz (Note 2) 40 µV

Output Voltage
Temperature Coefficient

∆VOUT/∆T
IOUT=5mA

0.42 mV/oC
 (∆VOUT/VOUT)/∆T 84 ppm/oC

Thermal Resistance θJC

TO-92 200
oC/WSOT-89 165

SOIC-8 180

MB78L05 (VIN=10V, IOUT=40mA, CIN=0.33µF, COUT=0.1µF, TJ=25oC, Bold typeface applies over -40oC≤TJ≤125oC, unless
otherwise specified.)



100mA POSITIVE VOLTAGE REGULATOR                                                    MB78LXX

                Data Sheet

7

Sep. 2009  Rev. 1. 7

Electrical Characteristics 

Parameter Symbol Conditions Min Typ Max Unit
Output Voltage VOUT 5.0 5.1 V
Line Regulation VRLINE 7V≤VIN≤20V 8 150 mV
Load Regulation VRLOAD 1mA≤IOUT≤100mA 10 60 mV
Quiescent Current IQ 3 5.5 mA

Quiescent Current Change ∆IQ
8V≤VIN≤20V 1.5

mA
1mA≤IOUT≤40mA 0.1

Ripple Rejection PSRR f=120Hz, 8V≤VIN≤18V 47 62 dB

Dropout Voltage VDROP
IOUT=40mA 1.7

V
IOUT=100mA 1.8

Output Noise Voltage NO 10Hz≤f≤100kHz (Note 2) 40 µV

Output Voltage
Temperature Coefficient

∆VOUT/∆T
IOUT=5mA

0.42 mV/oC
 (∆VOUT/VOUT)/∆T 84 ppm/oC

Thermal Resistance θJC

TO-92 200
oC/WSOT-89 165

SOIC-8 180

MB78L05C (VIN=10V, IOUT=40mA, CIN=0.33µF, COUT=0.1µF, TJ=25oC, Bold typeface applies over -40oC≤TJ≤125oC,
unless otherwise specified.)

Note 2: 0.01µF minimum load capacitance is recommended to limit high frequency noise. 
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Electrical Characteristics (Continued)

Parameter Symbol Conditions Min Typ Max Unit

Output Voltage VOUT

11.5 12.0 12.5
V14.5V≤VIN≤27V,

1mA≤IOUT≤100mA, PD≤0.75W 11.4 12.6

Line Regulation VRLINE 14.5V≤VIN≤27V 20 250 mV
Load Regulation VRLOAD 1mA≤IOUT≤100mA 20 100 mV
Quiescent Current IQ 3 6 mA

Quiescent Current Change ∆IQ
16V≤VIN≤27V 1.5

mA
1mA≤IOUT≤40mA 0.1

Ripple Rejection PSRR f=120Hz, 15V≤VIN≤25V 37 42 dB

Dropout Voltage VDROP
IOUT=40mA 1.7

V
IOUT=100mA 1.8

Output Noise Voltage NO 10Hz≤f≤100kHz (Note 2) 80 µV

Output Voltage
Temperature Coefficient

∆VOUT/∆T
IOUT=5mA

1 mV/oC
 (∆VOUT/VOUT)/∆T 84 ppm/oC

Thermal Resistance θJC

TO-92 200
oC/WSOT-89 165

SOIC-8 180

MB78L12 (VIN=19V, IOUT=40mA, CIN=0.33µF, COUT=0.1µF, TJ=25oC, Bold typeface applies over -40oC≤TJ≤125oC, unless
otherwise specified.)

Note 2: 0.01µF minimum load capacitance is recommended to limit high frequency noise. 
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Note 2: 0.01µF minimum load capacitance is recommended to limit high frequency noise. 

Electrical Characteristics (Continued)

Parameter Symbol Conditions Min Typ Max Unit

Output Voltage VOUT

14.4 15.0 15.6
V17.5V≤VIN≤30V,

1mA≤IOUT≤100mA, PD≤0.75W  14.25 15.75

Line Regulation VRLINE 17.5V≤VIN≤30V 25 250 mV
Load Regulation VRLOAD 1mA≤IOUT≤100mA 25 150 mV
Quiescent Current IQ 3 6 mA

Quiescent Current Change ∆IQ
20V≤VIN≤30V 1.5

mA
1mA≤IOUT≤40mA 0.1

Ripple Rejection PSRR f=120Hz, 18.5V≤VIN≤28.5V 34 39 dB

Dropout Voltage VDROP
IOUT=40mA 1.7

V
IOUT=100mA 1.8

Output Noise Voltage NO 10Hz≤f≤100kHz (Note 2) 90 µV

Output Voltage
Temperature Coefficient

∆VOUT/∆T
IOUT=5mA

1.25 mV/oC
 (∆VOUT/VOUT)/∆T 84 ppm/oC

Thermal Resistance θJC

TO-92 200
oC/WSOT-89 165

SOIC-8 180

MB78L15 (VIN=23V, IOUT=40mA, CIN=0.33µF, COUT=0.1µF, TJ=25oC, Bold typeface applies over -40oC≤TJ≤125oC, unless
otherwise specified.)
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Electrical Characteristics (Continued)

Parameter Symbol Conditions Min Typ Max Unit

Output Voltage VOUT

17.3 18.0 18.7
V22V≤VIN≤33V,

1mA≤IOUT≤100mA, PD≤0.75W 17.1 18.9

Line Regulation VRLINE 22V≤VIN≤33V 30 300 mV
Load Regulation VRLOAD 1mA≤IOUT≤100mA 30 170 mV
Quiescent Current IQ 3 6 mA

Quiescent Current Change ∆IQ
23V≤VIN≤33V 1.5

mA
1mA≤IOUT≤40mA 0.1

Ripple Rejection PSRR f=120Hz, 23V≤VIN≤33V 33 38 dB

Dropout Voltage VDROP
IOUT=40mA 1.7

V
IOUT=100mA 1.8

Output Noise Voltage NO 10Hz≤f≤100kHz (Note 2) 150 µV

Output Voltage
Temperature Coefficient

∆VOUT/∆T
IOUT=5mA

1.5 mV/oC
 (∆VOUT/VOUT)/∆T 84 ppm/oC

Thermal Resistance θJC

TO-92 200
oC/WSOT-89 165

SOIC-8 180

MB78L18 (VIN=27V, IOUT=40mA, CIN=0.33µF, COUT=0.1µF, TJ=25oC, Bold typeface applies over -40oC≤TJ≤125oC, unless
otherwise specified.)

Note 2: 0.01µF minimum load capacitance is recommended to limit high frequency noise. 
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Note 2: 0.01µF minimum load capacitance is recommended to limit high frequency noise. 

Parameter Symbol Conditions Min Typ Max Unit

Output Voltage VOUT

23 24.0 25
V27V≤VIN≤36V,

1mA≤IOUT≤100mA, PD≤0.75W 22.8 25.2

Line Regulation VRLINE 27V≤VIN≤36V 50 300 mV
Load Regulation VRLOAD 1mA≤IOUT≤100mA 40 200 mV
Quiescent Current IQ 3 6 mA

Quiescent Current Change ∆IQ
28V≤VIN≤36V 1.5

mA
1mA≤IOUT≤40mA 0.1

Ripple Rejection PSRR f=120Hz, 29V≤VIN≤35V 31 37 dB

Dropout Voltage VDROP
IOUT=40mA 1.7

V
IOUT=100mA 1.8

Output Noise Voltage NO 10Hz≤f≤100kHz (Note 2) 200 µV

Output Voltage
Temperature Coefficient

∆VOUT/∆T
IOUT=5mA

2 mV/oC
 (∆VOUT/VOUT)/∆T 84 ppm/oC

Thermal Resistance θJC

TO-92 200
oC/WSOT-89 165

SOIC-8 180

MB78L24 (VIN=33V, IOUT=40mA, CIN=0.33µF, COUT=0.1µF, TJ=25oC, Bold typeface applies over -40oC≤TJ≤125oC, unless
otherwise specified.)

Electrical Characteristics (Continued)
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Typical Performance Characteristics

Figure 6. Over Temperature Protection Figure 7. Dropout Voltage vs. Case Temperature

Figure 4. Output Voltage vs. Input Voltage
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Typical Performance Characteristics (Continued)

Figure 9. Quiescent Current vs. Case Temperature

Figure 11. PSRR vs. Frequency
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Figure 13. Load Transient

Typical Performance Characteristics (Continued)

      (Conditions: VIN=10V, CIN=0.33µF, COUT=0.1µF)
Figure 12. Line Transient

      (Conditions: IOUT=40mA, CIN=0.33µF, COUT=0.1µF)
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Typical Application

Figure 14. Typical Application of MB78LXX

0.1µF0.33µF

MB78LXX

GND

INPUT OUTPUT
VIN VOUT



100mA POSITIVE VOLTAGE REGULATOR                                                    MB78LXX

                Data Sheet

16

Sep. 2009  Rev. 1. 7

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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Mechanical Dimensions (Continued)

SOT-89 Unit: mm(inch)

1.400(0.055)*

1.630(0.064)
4.400(0.173)

0.360(0.014)

0.440(0.017)

3.000(0.118)

0.
90

0(
0.

0 3
5)

2.300(0.091)

3.
95

0(
0.

1 5
6)

1.400(0.055)

0.360(0.014)

10°

3°

10°

R0.200(0.008)

R0.150(0.006)

0.000(0.000)

3°

1.600(0.063)

0.440(0.017)

0.560(0.022)

2.600(0.102)

0.520(0.020)

4.600(0.181)

1.830(0.072)

1.
20

0 (
0.

04
7)

4.
25

0(
0.

16
7)

0.076(0.003)

0.360(0.014)

0.480(0.019)



100mA POSITIVE VOLTAGE REGULATOR                                                    MB78LXX

                Data Sheet

19

Sep. 2009  Rev. 1. 7

Mechanical Dimensions (Continued)
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REGIONAL SALES OFFICE
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Shanghai SIM-BCD Semiconductor Manufacturing Co., Ltd. Shenzhen Office
Advanced Analog Circuits (Shanghai) Corporation Shenzhen Office
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Taiwan Office
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BCD Semiconductor Manufacturing Limited 

                                                                                 IMPORTANT NOTICE 

CBC Semiconductor Manufacturing Limited reserves the right to make changes without further notice to any products or specifi-
cations herein. CBC Semiconductor Manufacturing Limited does not assume any responsibility for use of any its products for any
particular purpose, nor does CBC Semiconductor Manufacturing Limited assume any liability arising out of the application or use
of any its products or circuits. CBC Semiconductor Manufacturing Limited does not convey any license under its patent rights or
other rights nor the rights of others.



<<
  /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


