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3100 Monolithic Linear IC

S 5 to 24V 0.5A 3-Pin

—— Voltage Regulator
Features

. Output voltage L78MOSML:5V L78MO6ML: 6V L78MOTML: TV L78MO8ML: 8V
L78MO9ML: 9V L78M10ML: 10V L78M12ML: 12V L78M15ML: 15V
L78M18ML: 18V L78M20ML: 20V L78M2UML: 24V

Output current: 500mA

On-chip thermal.protector

On-chip overcurrent limiter

On-chip ASO protector

TO-220ML package facilitating easy mounting and thermal design

. Micaless version that insulates the package from each pin, requiring no

insulation for mounting

[Common to L78MOOML series]

‘Maximum Ratings at Ta=25°C unit
Maximum Supply Voltage Voc max  Pini 35 v
Allowable Power Dissipation Pg max 2 W
Pd (Te=25°C) 7.5 W
Operating Temperature Topg -20 to +80 ©°¢
Storage Témperature Tstg =40 to +150 o¢
[L78M05ML]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage Vin 7.5 to 20 v
Output Current IOUT 5 to 500 mA
Operating Characteristics at Ta=25°C,V N=10V,Ioyp=350mA,
See specifie Test Circuit. min typ max unit
Output Voltage Vour TJj= 25 C 4.8 5.0 5.2 v
Line Regulation NVo14ne Td= 25 Cc 7V$VINS25V Ioyr=200mA 3.0 50 mV
T =259 8V§V1N$20V Ioyp=200mA 1.0 25 my

Continued on next page.
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Continued from preceding page.

Load Regulation

Output Voltage
Current Dissipation
Current Dissipation
Variation (Line)
Current Dissipation
Variation (Load)
Qutput Noise Voltage
Ripple ReJjection

Minimum Input-Output
Voltage Drop

Short Current

Peak Output Current

[L78M406ML]

Recommended Operating Conditions at Ta=25°C

Input Voltage
Qutput Current

Operating Characteristics at Ta=25°C,V

Output Voltage
Line Regulation

Load Regulation

Output Voltage
Current Dissipation
Current Dissipation
Variation (Line)
Current Dissipation
Variation (Load)
Output Noise Voltage
Ripple Rejection

* Minimum Input-Output
Voltage Drop
Short Current
Peak Output Current

[L78MOTHL]

Recommended Operating Conditions at Ta=25°C

Input Voltage
Output Current

min typ max unit
T3=25°C, 5mAT oS 500mA ' 100 mV
Voload o OUT2
T J=25°C, 5mA<T o $200mA 50 mvV
VouT TVEV. 8szov 5m2$IOUT§350mA 4.75 5.25 v
Tog. 742288 4.5 6.0 ma
AIocyine BVEVINS25V,Igyr=200mA 0.8 mA
Alpeyoaq SMASIopTS350mA 0.5 mA
No 10HzS S 100kHz 40 uv
Rpe £=120Hz . Igyp=100mA 62 dB
8vgv §S19V |Toyr=300mA 62 80 dB
Tj= 2%
Varop Ioyp=350mA 2.0 v
Ios Tj= 25°c s ViN=35V,to GND 300 mA
Iop T j=25°C 0.7 A
unit
VI 8.5 to 21 v
Iyt 5 to 500 mA
N=11V,Ioyp=350ma,

See specifie Test C rcuit. min typ max unit
VouT Tj= 25°c 5.75 6.0 6.25 V
A&V ine TI=259C,8VEVIN<25V, Inyp=200mA 5.0 60 mv

O,
TJ=257C, 9V<V gzov Ioyr=200mA 1.5 30 mV
MVg10aq Td=25°C 5mA$§ 500 120 mv
Tj= 25°c SmASI gzoOmA 60 mV
YouT 8vsv18521v Smgs}oUT$350mA 5.7 6.3 v
Icc Tj=25°C 4.5 6.0 mA
ATceyine IVEVINS25Y, Igyr=200mA 0.8 mA
Accload SmASLoyrs350mA 0.5 mA
no 10Hz{ £ 100kHZ ) uv
VgV §$20V |Ioyp=300mA 59 80 dB
TJ=2§ C
Iy Tji= 25°c » Vg§=35V,to GND 300 mA
Iop T 3=25°C 0.7 A
unit
VIn 9.5 to 22 v
Iyt 5 to 500 mA
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L78MO0ML Series

Operating Characteristica at Ta=25°C,Vyy=12V,I ygr=350mA,

See specifi Test C reuit. min typ max unit
Output Voltage Your TJ=250C 6.72 7.0 7.28 v
Line Regulation Asoline Tj= 25 C,9VSVyy$25V, Inyyp=200mA 6.0 60 mv
Tj= 25 c, 1OV$V N$20V uT=200mA 2.0 30 mv
Load Regulation Ny10aa T3= 25 C,5mA<Iqy s500m2 140 mv.
T j=25°C,5mA<T $200mA . 70 mv
Output Voltage Vour 9vgv 8$22V SmggIOUT§350mA 6.6 T4 v
Current Dissipation Ipe Tj=2 g 4,6 6.0 mA
Current Dissipation cCline 10VEVIn$25V,Igyp=200mA 0.8 mA
Variation (Line)
Current Dissipation Alpgyoaq SmASIGppS350mA 0.5 mA
Variation (Load)
Output Noise Voltage VNO 10HzS < 100kHz 48 uVv
Ripple Rejection Rrej £=120Hz Ioyr=100mA 58 dB
10V§V38§21V Iggr=300mA 58 80 dB
Tj=25
Minimum Input-Output v&rop IOUT=350mA 2.0 v
Voltage Drop
Short Current Ins Tj= 25°c »Vyy=35V,to GND 300 mA
Peak Output Current Iop Tj= 25°¢ 0.7 A
[L78M08M1.]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage Vin 10.5 to 23 v
Output Current Iyt 5 to 500 mA
Operating Characteristics at Ta-25°C -15V I —350mA,
See specifie Test C rcuit. min typ max unit
Output Voltage Vour T3=25°C 7.7 8.0 8.3 v
Line Regulation AVoline T3=25C,10.5V<Vyy<25V,To;p=200mA 6.0 60 mV
Tj= 25 c, 11VSVIN§20V IOUT_SOOmA 2.0 30 mv
Load Regulation Noy0ag Ti= 25°c 5mA$IO r$500mA 160 mV
T3=25°C, 5mA<T5yr<200mA 80 mV
Output Voltage VouT 10. 5VSVIN$23V gmASIOUTSBSOmA 7.6 8.4 v
Current Dissipation Iga T j=25°C 4.6 6.0 mA
Current Dissipation Algcyyne 11VEVry¢25V,Igpp=200mA 0.8 mA
Variation (Line)
Current Dissipation AICCload 5mA§IOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage Vy, 10Hz{f< 100kHz 50 uv
Ripple Rejection Rrej £=120Hz Ioyr=100mA 56 dB
11.5V4V <22V | Ioyp=300mA 56 80 dB
T j=25%
Minimum Input-Output varop Ioyr=350mA 2.0 v
Voltage Drop
Short Current Ins T3= 25 ¢ »VIy=35V,to GND 300 mA
Peak Output Current Iop T j=25°C 0.7 A
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. 7-5%-11-13
L78MOOML Series
[L78M09ML]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VN 12 to 25 v
Output Current Ioout 5 to 500 mA
- Operating Characteristics at Ta=25°C,Vyy=16V,In;p=350m4,
See specifie Test C rcuit. . min typ max unit
Output Voltage- Vour T3=257C 8.6 9.0 9.4 vV
Line Regulation AVoyine Td= 25 oc,11. 5VEVn$25V, IOU =200mA 6.0 100 mV
TJi= 25 C, 12V§V % OV I UT™ OOmA 2.0 50 nV
Load Regulation Ny10ad TI= 25 o¢ 5mA$Io 5500 180 mV
T3j=25°, 5mA$I SZOOmA 90 mV
Current Dissipation Inc TJ 25% 4,6 6.0 mA
Current Dissipation CCline 12. 5V$VIN525V IOUT-ZOOmA 0.8 mA
Variation (Line)
Current Dissipation Alggigad SmAgIOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage Vﬁo 10Hz< £ 100kHZ 60 uv
Ripple Rejection Rrej £=120Hz OUT-100mA 56 dB
12V$vs €23V |Iggp=300mA 56 80 dB
Tj=25 8
ﬂinimum Input-Output varop IOUT-BSOmA 2.0 v
Voltage Drop
Short Current Iys TJ=25°C, Vyy=35V,to GND 300 mA
Peak Output Current Iop Tj=25°C 0.7 A
[L78M10ML]
Recommended Operating Conditions‘at Ta=25°C unit
Input Voltage VIN 13 to 25 v
Output Current Iogr 5 to 500 mA
Operating Characteristics at Ta=25°C,Vyy=17V, Igyr=350mA, , .
See specifie Test C rcuit. min typ max unit
Output Voltage Vour TJ=25C 9.6 10.0 10.4  V
Line Regulation oline T4=25C,12.5V¢Vyy<25Y,Ioyp=200mA 7.0 100  mV
Ti= 25 C, 13V$VI EgZV I UT-ZOOmA 2.0 50 mV
Load Regulation Noy0ad TI= 25 oc »5mALTnpr 5500 200 mV
T j=25°C, 5mA<T $200mA 100 nv
Output Voltage Vour 12. 5vvaN$25v gmAsIOUT$3SOmA 9.5 10.5 v
.Current Dissipation Iqo Tj=25 Oc 4,6 6.0 mA
Current Dissipation Alne4pe 13-5VEVN$25V, Ioyp=200mA 0.8 mA
Variation (Line)
Current Dissipation AXgeg,aq SDASIoypS350mA 0.5 mA
Variation (Load)
Output Noise Voltage Vyq 10Hz{f< 100kHZ 65 uv
Ripple Rejection RreJ T=120Hz IOUT=100mA 55 dB
13v5v35525v Igyyp=300mA 55 80 dB
Tj=25
Minimum Input-Output vdrop IOUT=350mA 2.0 v
Voltage Drop
Short Current Iys Tj= 25°c »Vy=35V,to GND 300 mA
Peak Output Current Iop Tj=25°C 0.7 A
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[L78M124L]

Recommended Operating Conditions at Ta=25°C

Input Voltage VIin 15 to 25
Output Current IOUT 5 to 500
Operating Characteristics at Ta=25°C,Vyy=19V,Io;r=350ma, .

See specifie Test C rcuit.

unit

min typ

v
mA

max unit

Output Voltage Vour TJj= 25 C 11.5 12.0.12.5 v
Line Regulation NVo1ine TI= 25 C, 14.5V<V1 <30V, Inyp=200mA 8.0 100 mv
TJ= 25 c, 16V§V %gSV IOUT‘S 2.0 50 mv
Load Regulation No10aqg TI= 25°% SmAsI OUT SSOOA 240 mv
T3i= 25°c SmALT oy $200mA 120 my
Output Voltage VouT 14.5V¢V <27V, gmAgIOUT$350mA 11.4 126 v
Current Dissipation I T3=25%C 4,8 6.0 mA
Current Dissipation Algppyypne 15VEVIN$30V,IGpr=200mA 0.8 mA
Variation (Line)
Current Dissipation Alccload DMALIGyrS350mA 0.5 mA
Variation (Load)
Output Noise Voltage Yno 10Hz<{ < 100kHz 75 uVv
Ripple Rejection Rrej f£=120Hz Ioyp=100mA 55 dB
15V§V$ £25V  (I5gp=300mA 55 80
J=25 8
Minimum Input-Output Vg...  Iogp=350mA 2.0 v
Voltage Drop
Short Current Iss Tj= 25 (o 2 VIy=35V,to GND 300 mA
Peak Output Current Iop TJi= 25°¢ 0.7 A
[L78M15ML]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VI 18 to 30 v
Output Current IOUT 5 to 500 mA
Operating Characteristics at Ta=25°C,Vyy=23V,I yp=350mA,
See specifie Test Circuit. min typ max unit
Output Voltage Vout Tj= 25 (o] 14.4 15.0 15.6 v
Line Regulation No1ine Td= 25 C,17.5V¢Vry<30V, Ioyp=200mA 10.0 100 mV
: TJ= 25 C,19V¢Vy $30V yr-200mA 3.0 50 mv
Load Regulation Aybload TJ3= 25°C SmASIOUTSBS 300 mV
T3=25°C, 5mA<I o, p$200mA 150 mV
Output Voltage YouT 17.5V<Vp <30V, gmASIOUT$350mA .25 15.715 V
Current Dissipation Igq T 3=25°C 4.8 6.0 mA
Current Dissipation  Alpeyype 17.5VEVINg$30V,Igyp=200mA 0.8 mA
Variation (Line)
Current Dissipation AICCload 5mA§IOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage VNO 10Hz$f$100kﬂz 90 uVv
Ripple Rejection Rrej F=120Hz Ioyr=100mA 54 dB
18.5V<V 28,5V |Ioyp=300mA 54 70
Tj=25°C
Minimum Input-Output vdrop IOUT‘35°mA 2.0 v
Voltage Drop
Short Current Ins T4=257C, Vyy=35V,t0 GND 300 nA
Peak Output Current Iop T j=25°C 0.7 A
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[LT78M180ML]

Recommended Operating Conditions at Ta=25°C

Input Voltage
Output Current

Operating Characteristics at Ta=25°C,V

Output Voltage
Line Regulation

Load Regulation

Output Voltage
Current Dissipation
Current Dissipation
Variation (Line)
Current Dissipation
Variation (Load)
Output Noise Voltage
Ripple Rejection

Minimum Input-Output
Voltage Drop
Short Current
Peak Output Current

[L78M20ML ]

v
IN
Tour

=27V, I5yp=350mA

See specifie Test C reuit.

Recommended Operating Conditions at Ta=25°C

Input Voltage
Output Current

Operating Characteristies at Ta=25°C,V

Output Voltage
Line Regulation

Load Regulation

.Output Voltage
Current Dissipation
Current Dissipation
Variation (Line)
Current Dissipation
Variation (Load)
Output Noise Voltage
Ripple Rejection

Minimum Input-Output
Voltage Drop
Short Current
Peak Output Current

unit
21 to 33 v
5 to 500 mA

?
min typ max unit

YouT Tj= 25 c 17.3 18.0 18.7 v
oline Td= 25 ¢ »21VEV <35V, Inpp=200mA 10.0 100 mv
TJ 25 C 22vsv $35v IoyT=200mA 5.0 50 mV
Tj3= 25 c. 5mA$I SZOOmA 180 mv
'/ 21vg <33v, 5mX§I <350mA  17.1 18.9 v
oUT 20UTS
Icc T =2 5 u - 9 6 .0 mA
Alpeyoag SMASIGyrS350mA 0.5 mA
No 10Hz{f< 100kHZ 100 uv
Rrej T=120Hz Ioyp=100mA 53 dB
22vgV. 3 €33V |Igpp=300mA 53 70 dB
Tj=25 5
Varop Iyp=350ma 2.0 v
Iys T3=250C, Vry=35V,t0 GND 300 mA
I, T j=25°C 0.7 A
)

unit

VN 23 to 35 v

Iyt 5 to 500 mA

N=29V, I p=350ma,

See specifie Test C cuit min typ max unit
VouT TJ=25 C 19.2 20.0 20.8 v
Vo) gne T3=259C,23V¢V INS35V, Igyp=200mA 10.0 100 mV

Tj= 25°c 2uvgv N$35V, Ioyp=200mA 5.0 50 mv

AVyy0aq Td=25°C SmAsI UT5500 400 mV

Tj= =259, 5mA$I <200mA 200 mvV
VouT 23vgv 3 $35v 5mH§IOUT$350mA 19.0 21.0 v
Icc Tj=25 g 4,9 6.0 mA
Aloeyine 23VEViN$35V, Igyr=200mA 0.8 mA
Alcy0ad SBASIGy<350mA 0.5 mA
No 10Rz<f< 100kHz 110 uv
Rroj f=120Hz Iyyp=100mA 53 dB

zuvgvs $34V | Ioyp=300mA 53 70 dB

J=25 g

Iys TJ=25°C, Vyy=35V,to GND 300 mA
Iop T3=25°C 0.7 A
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L78MOOML Series T-58- 113
[LT78M2NML] .
Recommended Operating Conditions at Ta=25°C unit -
Input Voltage VIN 27 to 35 v
Cutput Current IOUT 5 to 500 mA

v

Operating Characteristics at Ta=25°C,V
See speeifie

N=337,I

Test C rcuit.

yr=350mA, .
min typ max wunit

Output Voltage '/ Ti= 25°c 23.0 24.0 25.0 v
Line Regulation Agoline T3=25°% 1 2TVEV <35V, IOUT=200mA 10.0 100 mv
Tj= 25°c 28vsvms35v yT=200mA 5.0 50 mv
Load Regulation yo10ad TJ-25 C » SEALT e S50 480 mv
Tj=25°C, SmALTq $200mA 240 mv
Output Voltage Your 27V I S35V SmngOUT§350mA 22.8 25.2 v
Current Dissipation I Tj=25 8 5.0 6.0 mA
Current Dissipation ﬁcc]_ine 27V_$_VIN§35V,IOUT=200mA 0.8 mA
Variation (Line)
Current Dissipation Alocioad 5mA§IOUT§350mA 0.5 mA
‘Variation (Load)
Output Noise Voltage Yno 10Hz{f<100kHz 170 uvVv
Ripple Rejection Rrej t=120Hz OUT=100mA 50 dB
28v§v$ $€35V | Igyr=300mA 50 70 dB
Tj=25 8
Minimum Input-Output varop IOUT=350mA 2.0 v
Voltage Drop
Short Current Iys Tj= 25°c Vin=35V,to GND 300 mA
Peak Output Current Iop T j=25°C 0.7 A
Test Circuit (Common to L78MOOML Series)
= P4 max = Ta
! 10Heat’. s'ink with silicone grease applied
g Mounting torque #4kg-.cm
® 8rInfinite heat sink
g 8Jc=8.3C/W
pe 3]
]
a8
o
S
a
8
:é 2 No heat sink| 9.1&:62.5.6/'
3
g9 P ) B %0
3 Ambient Temperature,Ta - °C
-
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