SANYO SEMICONDUCTOR CORP 126 0 || 7997076 ooo3we? o]

RNOQC CT=s81-1

3038A Monolithic Linear IC

et 5 to 24V 0.5A 3-Pin
G Voltage Regulator

Use
. General-purpose voltage regulators

Features
. Output voltage L78N0O5:5V LT8NO6:6V L78NOT7:7V LT78N08: 8V
L78N09:9V L78N10: 10V L78N12: 12V L78N15: 15V
L78N18: 18V L78N20: 20V LT8N2U: 24y
500mA output :

On-chip thermal protector

On-chip overcurrent limiter

On-chip ASO protector

The SEP-3H package facilitates easy mounting and thermal design as in case
of transistor.

e s o e s

[Common to L78K00 series]

Maximum Ratings at Ta=25°C unit
Maximum Supply Voltage Voe max Pin 1 35 v
Allowable Power Dissipation Pg max 1.2 W
Operating Temperature Topg -20 to +80 ©cC
Storage Temperature Tstg 40 to +150 ©°C
[L78N05]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIN 7.5 to 20 v
Output Current IogT 5 to 500 mA
Operating Characteristics at Ta=25°C,Vyy=10V,Iqym=350mA,
See speci%%ed Tesg Sircuit. min typ max unit
Output Voltage Vour TJ=25°C 4.8 5.0 5.2 Vv
Line Regulation oline Td=25°C,TVEV1)\<25V, 3.0 50 mv
I =200mA
ngzs%,avgvmgzov, 1.0 25 mv
I U =200mA
Load Regulation No10ad Tg=35°c,5mA§IOUT§500mA 100 mv
TJ=25°C, SmALI oy p£200mA 50 mv
Continued on next page.
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SANYO SENICONﬁUCTOR CORP

L78N00 Series

12E I)l 7997076 00034La er

T-5%/-13

Continued from preceding page.

typ max unit

nmin
output Voltage Vour TVEVn<20V, 4,75 5.25 v
SmA¢Topy<350mA
Current Dissipation I T3=25 BT 4,5 6.0 mA
Current Dissdipation Ag6011ne 8v<v <25V, 0.8 mA
Variation (Line) Iy =§00mA .
Current Diasipation Alppyoag SmH§IOUT$35°mA 0.5 mA
- Variation (Load)
Output Noise Voltage VNO 10HzS £ 100kHz 40 uVv
Ripple Rejection Rrej £=120Hz Ioyp=100mA 62 dB
8vgv y$19V  |Iopr=300ma 62 80 dB
TJ=2§ C
Minimum Input-Output Vyn.., Iyyp=350mA 2.0 v
Voltage Drop
Short Current Ios T3§=25°C, Vyy=35V,to GND 300 mA
Peak Output-Current I, T j=25°C 0.7 A
[L78H061
Recommended Operating Conditions at Ta=25°C unit
Input Voltage Vin 8.5 to 21 v
Output Current IOUT 5 to 500 mA
Operating Characteristics at Ta=25°C,Vy=11V,I;p=350mA,
See speci%ged Tesg Sireuit. min typ max wunit
Output Voltage Vour T3=25% 5.75 6.0 6.25  V
Line Regulation NVoyine T3=25°C,8VEV <25V, 5.0 60 mV
Igyp=200mA
T3=35°c,9vgvlugzov, 1.5 30 mV
Ioyp=200mA
Load Regulation M1 0ad T3=35°c,5mA§IOUT§500mA 120 mv
T §=25°C, 5mAZT ;p€ 200mA 60 mV
Output Voltage VouT 8VSVyg21Y, 5.7 6.3 v
SmAgTg 7$350mA
Current Dissipation Ing Tj=25 8 4,5 6.0 mA
Current Dissipation Algpyype 9VEVIy$25V, 0.8 mA
Variation (Line) oyr=200mA
Current Dissipation Alneggad SmREIOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage Vy, 10HzS£< 100kHz 45 uv
Ripple Rejection Rrej f=120Hz Iypp=100mA 59 dB
. 9VKV. ugaov Iogp=300mA 59 80 dB
Tj=2§ C
Minimum Input-Output vdrop Ioyr=350mA 2.0 v
Voltage Drop
Short Current IOS TJ=25°C,VIN=35V, to GND 300 mA
Peak Output Current I, TJ=25°C 0.7 A
[L78807]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VN 9.5 to 22 v
Output Current Iout 5 to 500 mA
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SANYO SEMICONDUCTOR CORP 12E D] 799707 00034L9 Hr
A L78NOO Series T-58-11-13
Operating Characteristics at Ta=25°C,Vyy=12V,I,;r=350mA,
See specigged Tesg Eircuit. min typ max wunit
Output Voltage Your Tj=25%% 6.72 7.0 7.28 v
Line Regulation Agbline TJ=25°C,9V§VIN§25V, 6.0 60 mv
=200mA
‘ T3235°C, 10VgV 207, 2.0 30 mv
I, m=200mA .
Load Regulation V01 0ad T3235°c,5mA§IOUT§500mA 140 mv
T3=25°C, 5mA<T g 200mA 70 mv
) Output Voltage YouT 9VEVrN$22V, 6.6 7.4 v
5mAg quT<350mA
Current Dissipation Iec Tj=25 8 4,6 6.0 mA
Current Dissipation. Algeine 10VEVyy$25V, 0.8 mA
Variation (Line) I, T:ngmA
Current Dissipation Alpcygaq 5mE§IOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage VNO 10Hz§f§100kHz 48 uv
Ripple Rejection Rrej £=120Hz Ioyr=100mA 58 dB
10VEV, <21V Ioyr=300ma 58 80 dB
Tj=25
Minimum Input-Output vdrop IOUT=350mA 2.0 v
Voltage Drop
Short Current Ios T3=25°C, V=35V, to GND 300 mA
Peak Output Current I TJ=25°C 0.7 A
[L78N08]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIN 10.5 to 23 v
Output Current IOUT 5 to 500 mA
Operating Characteristics at Ta=25°C,V. N=15Y, Ioyp=350ma,
See specified Test Circuit. min typ max unit
Output Voltage Your TJ=25°C 7.7 8.0 8.3 Vv
Line Regulation & line Tj=25°C,10.5VgVIN§25V, 6.0 60 my
I U =200mA
T3=35°c,11vngNgzov, 2.0 30 mv
Ioyr=200mA
Load Regulation &1 0ad T3=£5°C,5mA§IOUT§500mA 160 mv
TJ=25°C, 5mA<T ;1 200mA 80 mv
Output Voltage Your 10.5VEVyy <23V, 7.6 8.4 v
» 5mA§19 T_350mA
Current Dissipation Igc Tj=25 8 4.6 6.0 maA
Current Dissipation Alpcyyne 11VEV 4825V, 0.8 mA
Variation (Line) Io T=2§OmA
Current Dissipation AInggoaqg SmggIOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage VNO 10Hz< < 100kHZ 50 uVv
Ripple Rejection RreJ f=120Hz Ioyp=100mA 56 dB
T j=25°¢
Minimum Input-Output varop IOUT=350mA 2.0 v
Voltage Drop
Short Current Ios TJ=25°C, V=35V, to GND 300 mA
Peak OQutput Current IOp TJ=25°C 0.7 A
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SANYO SEMICONDUCTOR CORP

12E "bl 299707k nnuau?u"ul :

L78NOO Series T-58 -11-13
[L78X09].
Recosmended Operating Conditions at Ta=25°C unit
Input Voltage VIN 12 to 25 v
Output Current IouT 5 to 500 mA
Operating Chardcteristics at Ta=25°C,Vyy=16V,Ioyr=350mA,
See speci¥§ed TengSircuit. . min typ max unit
Output Voltage Vour Ti= 25 C 8.6 9.0 9.4 v
Line Regulation 1ine TJ 25°¢, 11. 5VEV$=25V, 6.0 100 mV
_200mA
TS 350c, 12V4V <20V, 2.0 50 mV
=200mA
Load Regulation o1 0ad rﬁ 350 »SmAST S 500mA 180 mv
T4=25°C, 5mA$IOUT$200mA 90 mV
Output Voltage YouT 11.5VgVyy <20V, 8.5 9.5 v
SEASIQ s 350mA
Current Dissipation Ig¢ Tj=25 8 4,6 6.0 mA
Current Dissipation Alpejine 12 SVSV €25V, 0.8 mA
variation (Line) IgmA
Current Dissipation MCCload 5WRSIOUT$350M 0.5 mA
variation (Load)
output Noise Voltage Vygo 10Hz{ £ 100kHz 60 uv
Ripple Rejection Rrej £=120Hz Ioyr=100mA 56 dB
12VgV023V  |Iopp=300ma 56 80 dB
7423550
Minimum Input-Output vdrop IOUT=350mA 2.0 v
Voltage Drop
Short Current IOS Ti= 25 C VIN =35V, to GND 300 mA
Peak Output Current Iop T3=25°C 0.7 A
[L78H10]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIN 13 to 25 v
Output Current IouT 5 to 500 mA
Operating Characteristics at Ta=25°C,Vyy=17V,Igyp=350mA,
See speci%ged Test ircuit. min typ max unit
Output Voltage VouT TJj=25 oc 9.6 10.0 10.4 v
Line Regulation Nyl ine TJ=25°3,12.5vngNg25v, 7.0 100 mV
=200mA
Tg 35 C,13V§VIN§227, 2.0 50 mV
=200mA
Load Regulation No10ad Tg 35 C,5mAgY UTSSOOmA 200 mV
T3=25°C 5mA$Io r$200mA 100 mV
Output Voltage VOUT 12. SVSV <25V, 9.5 10.5 \'
SmASIg 350mA
Current Dissipation Igp Tj=25 ST 4,6 6.0 mA
Current Dissipation Algc)ine 13 5VSVry$25V, 0.8 ma
Variation (Line) -20
Current Dissipation Alpegoad 5mg$IOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage Vyqg 10Hz§f§100kﬂz 65 uv
Ripple Rejection Rrej f=120Hz Iy T=100mA 55 dB
13vsv3Nsa5v Ioyp=300mA 55 80 dB
IJ=25"C Continued on next page.
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SANYO SEMICONDUCTOR CORP

L78N00 Series

Continued from preceding page. .
min typ max unit

Minimum Input-Output Varop Ioyr=350ma 2.0 v
Voltage Drop
Short Current Isg Tj=25°C, Vy=35V, to GND 300 mA
Peak Output Current Iop Tj=25°C 0.7 A
[L78N12]
Recommended Operating Conditions at Ta=25%C unit
Input Voltage VIN 15 to 25 v
Output Current IOUT 5 to 500 maA
Operating Characteristics at Ta=25°C, V;.=19v,1 ur=350ma,
See speci%fed Tesg Eircuit. min typ max unit
Output Voltage Your TJ=25°C 11.5 12.0 12.5 vy
Line Regulation Noline TJI=25°C, 14.5¥¢V <30V, 8.0 100 mv
TJ=£5°C,16V§VIN§2SV, 2.0 50 v
IOUT=200mA
Load Regulation A1 0ad TJ=25°C,5mA§IOUT§500mA 240 my
TJ=25°C, 5mA<T )< 200mA 120 mv
Output Voltage VouT 1“.5V§VI <27V, 11.4 12.6 v
SmAgIgng350mA
Current Dissipation Ioc Tj=25 4.8 6.0 maA
Current Dissipation AICCline 15VEV1ug30V, 0.8 ma
Variation (Line) I T=2gOmA
Current Dissipation ALoodoad SmH§IOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage No 10HzZ < 100kHz 75 uv
Ripple Rejection Rpe 3 £=120Hz Ioyp=100mA 55 dB
15vgv$ $25V | Iqpp=300mA 55 80 dB
T j=25 8
Minimum Input-Qutput vdrop IOUT=350mA 2.0 v
Voltage Drop
Short Current - Ins T§=25°C, V7y=35V, to GND 300 mA
Peak Output Current Iop TJ=25%% 0.7 A
[L78N15]
Recommended Operating Conditions at Ta=25°¢C unit
Input Voltage Vi 18 to 30 v
Output Current IOUT 5 to 500 maA
Operating Characteristics at Ta=25°C,vV =23V, I,yp=350m4,
See speci%¥ed Test Eircuit. min typ max unit
Output Voltage YouT TJ=25°C 14.4 15.0 15.6 v
Line Regulation A1 4ne Tj=25°C,17.5V§VIN§3OV, 10.0 100 mv
TJ=£5°C,19V§ViN§30V, 3.0 50 wmv
IoyT=200mA .
Load Regulation &1 0ad TJ=35°C,5mAgIOUT§500mA 300 my
TJ=25°C, 5mA<T ;0 200mA 150 mv
Output Voltage Your 17.5V¢V <30V, 14,25 15.75 v
5mA§Ig 7$350mA
Current Dissipation Icc Ti=25 g 4.8 6.0 ma

Continued on next page.
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SANYO SEMICONDUCTOR CORP 12E D I 7299707k 000Q3u?7e H_I
T-58-11-13

L78N00 Series

Continued from preceding page.
min typ max unit

Current Dissipation Alpejipe 17-5VEVryS30V, 0.8 mA
Variation (Line) Iogp=20
Current Dissipation AICCload 5mg§IOUT§350mA 0-5 mA
Variation (Load)
Output Noise Voltage Vy, 10Hz{f< 100kHZ . 90 uv
Ripple Rejection Rrej £=120Hz Igyp=100mA 54 dB
18.5V¢V1y<28.5V| Iopp=300mA 54 70 dB
T3=25%C
Minimum Input-Output vdrop IOUT=350mA 2.0 v
Voltage Drop X
Short Current - Ios TJ=25°C, V=35V, to GND 300 mA
Peak Output Current I, T 3=25°C 0.7 A
[L78M18]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIN 21 to 33 v
Output Current Iogr - 5 to 500 mA
Operating Characteristics at Ta=25°C,Vyy=27V,Iyr=350mA,
See speei%&ed Tesg Eircuit. min typ max unit
Output Voltage Your T3=25°C 17.3 18.0 18.7  V
Line Regulation Agoline TJ=25°C,21V§VIN§35V, 10.0 100 nV
IOU =200mA
TJ=£5°C,22V§VIN§35V, 5.0 50 mV
IOUT=200mA
Load Regulation MNVyyoaa T3=25°C,5mALT0<500mA 360 mV
T3=25°C, 5mA<Lop<200mA 180 mV
Output Voltage Your 21V5 V<33V, 17.1 8.9 v
SmAglg 7$350mA
Current Dissipation Ige T j=25 3 4.9 6.0 mA
Current Dissipation Algeiine 21vgV <33V, 0.8 mA
Variation (Line) I T=280mA
Current Dissipation Alpcigad 5mH§IOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage Vy, 10Hz<fS 100kHzZ 100 uv
Ripple Rejection Rpej £=120Hz Ioyp=100mA 53 dB
7322558
Minimum Input-Output varop Ioyp=350mA 2.0 v
Voltage Drop
Short Current Ins T3=25°C,Vy=35V, to GND 300 mA
Peak Output Current I, TJj=25°C 0.7 A
[L78N20]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIN 23 to 35 v
Output Current IOUT 5 to 500 mA
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L78NOO Series T-5%-11-13

Operating Characteristics at Ta=25°c,V¥¥=29V,Igus-350mA,

See specified Test Circuit. min typ max unit
Output Voltage Vour TJ=25°C 19.2 20.0 20.8 v
Line Regulation csoline TJ=25°C,23V§VIN§357, 10.0 100 mv
' TJEZS°C,24ngIN§BSV, 5.0 50 mv
Ioy7=200mA .
Load Regulation A1 0ad TJ=£5°C,5mA§IOUT§5OOmA 400 mv
T3=25°C, SmALT ;< 200mA 200 mv
Output Voltage Vour 23VEVrp$35Y, 19.0 21.0 v
5mA§Ig r$350mA
Current Dissipation Icc T j=25 8 4,9 6.0 mA
Current Dissipation Alpnyype 23VEVyy<35V, 0.8 ma
Variation (Line) I, =280mA
Current Dissipation Alnpyaq 5mR§IOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage Vyq 10Hz< £<100kHz 110 uv
Ripple Rejection Rrej £=120Hz Ioyp=100mA 53 dB
21wgv3 €34V,  |Igpp=300mA 53 70 dB
1322550
Minimum Input-Output vhrop Ipyr=350mA 2.0 v
Voltage Drop
Short Current Iss TJ=25°C, Vyy=35V, to GND 300 mA
Peak Output Current I o TJ=25°C 0.7 A
[L78R2}]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIN 27 to 35 v
Output Current Iour 5 to 500 mA
Operating Characteristics at Ta=25°C,V =33V, I,yr=350m4,
See speci§§ed Test Circuit. min typ max unit
Output Voltage Vour T j=25°C 23.0 24.0 25.0 v
Line Regulation AVoyine TJ=25°C,27VEV <35V, 10.0 100 mV
Ioy7=200mA
TS=£5°C,28V§VIN§35V, 5.0 50 mV
Ioy7=200mA
Load Regulation M 10ad TJ=£5°C,5mA§100T§5OOmA 480 mv
T3=25°C, 5mA<T ;p€200mA 240 mv
Output Voltage VouT 27VE V€35V, 22.8 25.2 v
‘Current Dissipation I¢ Tj=25 8 5.0 6.0 mA
Current Dissipation Algsype 27VEVyy<35V, 0.8 mA
Variation (Line) Io T=280mA
Current Dissipation Algngoad 5mH§IOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage Vy, 10HzF< 100kHZ 170 uv
Ripple Rejection Rrej f=120Hz Ioyr=100mA 50 dB
28vgv5 $35V, |Igyp=300mA 50 70 dB
T 3=25 8
Minimum Input-Output vhrop IOUT=350mA 2.0 v
Voltage Drop
Short Current Ios T3=25°C, V1y=35V, to GND 300 mA
Peak Output Current I T j=25°C 0.7 A

op
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T-55-11-13

L78N00 Series
Specified Test Circuit (Common to LT8NOO series)
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