SANYO SEMICONDUCTOR CORP

12E D l 799707k 000344y Tr

( T-58- (- |3>

Monaolithic Linear IC

®923C

5 to 24V 0.5A 3-Pin
Voltage Regulator

Use
. General-purpose voltage regulator s
Features _
. Output voltage L78M05:5V L78M06:6V L78MOT7:TV L78M08: 8V
L78M09:9V L78M10: 10V L78M12: 12V L78M15: 15V
L78M18: 18V L78M20: 20V L78M24: 24y

Available output: 500mA

On-chip thermal protector

On-chip overcurrent limiter

On-chip ASO protector

JEDEC TO-~220AB package facilitating easy mounting
case of transistor

[Common to LT8M00 series]

and thermal design as in

Maximm Ratings at Ta=25°C unit
Maximum Supply Voltage max Pin 1 35 v
Allowable Power Dissipation P max 1.75 W
Operating Temperature Topg -20 to +80 ©c¢
Storage Temperature Tstg =40 to +150 ©c
[L78M05] -
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 VIN-10V IOUT-350mA See specified
Test Circuit. min typ max unit
Output Voltage YouT TJ=250C 4.8 5.0 5.2 Vv
Line. Regulation AV 14ne TJ 25° s TVEVN$25Y, 3.0 50 mv
=200mA
T8U35 C BVSVINSZOV, 1.0 25 mv _
=200mA —_—
Load Regulation AV, 0ad TJ 35 C 5mA$IOU SSOOmA 100 mv =
T j=25°C 5mA$IOUT$200mA 50 mv —
Continued on next page.
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Continued from preceding page.

min
. . 5mA< 8 p$350mA
Current Dissipation Ig¢ TJ=25 8
Current Dissipation Algpgine 8VEVIN$25V, .
vVariation (Line) I =§OOmA
Current Dissipation AICCload 5mx§100T§350mA
Variation (Load)
Output Noise Voltage Vyq 10Hz{f< 100kHZ
Ripple Rejection Rrej f£=120Hz . Ioyr=100mA 62
8wV 8§19V Ioyr=300mA 62
Tj=2§ C
Minimum Input-Output vdrop IOUT=350mA
Voltage Drop
Short Current Iys TJj=25°C,Viy=35V, to GND
Peak Output Current I, TJj=25°C
[L78M406]
Recommended Operating Conditions at Ta=25°C
Input Voltage Vin 8.5 to 21
Output Current IouT 5 to 500

typ max unit

u.s
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Operating Characteristics at Ta=25°C,VIN=11V,IOUT=350mA,See specified
min typ max

output Voltage Vour T3=25°C
Line Regulation AV, 14ne TI=25°C,BVEVyn<25V,
Ioyp=200mA
Tj=£5°C.9V§VIN§20V,
Ioyr=200mA
Load Regulation AVgyoad TI=25°C,5mALTGypS500mA
T §=25°C, 5SmAZT ;yp<200mA
Output Voltage VouT 8V§VIN§21V,
5mA§19 r$350mA
Current Dissipation Ige TJj=25 8
Current Dissipation Algcyype 9VEVy$25V,
variation (Line) oyT=200mA
Current Dissipation Algcigad 5m2§IOUT§350mA
Variation (Load)
. Output Noise Voltage Vyq 10HzSF< 100kHz
Ripple Rejection Rpe j £=120Hz Igyr=100mA -
: VSV y<20V Ioyp=300mA
Tj=25"C
Minimum Input-Output vdrop Iggr=350mA
Voltage Drop
Short Current Ios T3=25°C,Vyy=35V, to GND
_ Peak Output Current I, Tj=25°C
[L78M07]
Recommended Operating Conditions at Ta=25°C
Input Voltage VIN 9
Output Current IOUT

Test Circuit.
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SANYO SEMICONDUCTOR CORP

- L78M05,06,07,08,09,10,12,15,18,20,24

12E D I 299707k 000344k 3 r
T-58-1/-13

Operating Characteristics at Ta=25°C VIN-12V IOUT-350mA See specified Test Circuit.

min typ max unit

Output Voltage VouT T3= 25 C 6.72 7.0 7.28 v
Line Regulation Agoline TJ 25°¢ » VSV <257, 6.0 60 mv
=200mA

Tg 55 c, 10V$VIN$20V, * 2.0 30 mv
_ZOOmA
Load Regulation Vo1 0ad Tg 25 o »SBALT g 500mA 140 mv
T j=25°C 5mA$IOUT$200mA 70 mv
Output Voltage Vour VSV yg22V, 6.6 T4 v
5mA$IQ r$350mA
Current Dissipation T3=25 8 4.6 6.0 mA
Current Dissipation AgCCIine 1OV$VI <25V, 0.8 mA
Variation (Line) 8
Current Dissipation AIpcggag 5mA§IOUT§3SOmA 0.5 mA
Variation (Load)
Output Noise Voltage Vy, 10Hz<f< 100kHz 48 uv
Ripple Rejection Rrej £=120Hz oyT=100mA 58 dB
132259
Minimum Input—Output Vdrop IOUT=350mA 2.0 v
Voltage Drop
Short Current Ips TJ=250C,Viy=35V, to GND 300 mA
Peak Output Current Iop Tj=25°C 0.7 A
[L78M08]
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,VIN=15V,IOUT=350mA,See specified Test Circuit.
min typ max unit
Output Voltage Vour Tj= 25°c 7.7 8.0 8.3 v
Line Regulation AVoline TJ 25°C, 10.5VEV <25V, 6.0 60 mv
-200mA
TS 35 C, 11VEVy<20V, 2.0 30 mv
=200mA
Load Regulation AV10ad Tg 35 C,5mALT oyTS500mA 160 mv
TJ= 25%¢ SmASIOUTSZOOmA 80 mV
. Output Voltage Vour 10.5VEV y<23V, 7.6 8.4 v
5mA$IggT 350mA
Current Dissipation Ioe T j=25 4.6 6.3 mA
Current Dissipation AT 11VE V525V, 0. mA
Variation (Line) CCline =500ma
Current Dissipation AI 5mA<I <350mA 0.5 mA
Variation (Load) CCload “"2"0ur=
Output Noise Voltage VNo 10Hz< £ 100kHz 50 uv
Ripple Rejection Rrej f=120Hz Ioyp=100mA 56 dB
11. SVSVIN$22V Ioyr=300mA 56 80 dB
T j=25°C
Minimum Input-Output vdrop IOUT'350mA 2.0 v
Voltage Drop
Short Current IOS TJ= 25°C VIN =35V, to GND 300 mA
Peak Qutput Current Iop Tji=25 oc 0.7 A
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L78M05,06,07,08,09,10,12,15,18,20,24 T—SX"/I'B

[L768409]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIn 12 to 25 v
Output Current IouT 5 to 500 mA
Operating Characteristics at Ta-25°C Vr =16V, IOUT-SSOmA Seé specified
Test Cireug min typ max unit
Output Voltage Your TJ=25°C 8.6 9.0 9.4 v
Line Regulation Mying 1422 25°C, 11.5V8v f25v, 6.0 100 mv
=200mA
TSUZs C, 12VEVyyg 20V, 2.0 50 mv
’ ' I -200mA
Load Regulation Voload TJ= 5 C,5mA{TnypS$500mA 180 mv
Ti= 25°C 5mA$IOUT$2OOmA 90 nV
Output Voltage VouT 11.5VEV <24V, 8.5 9.5 v
5mag19 T_350mA :
Current Dissipation I TJ=25 8 4.6 6.0 mA
Current Dissipation AICCIine 12 Sgﬁv NSZSV' 0.8 mA
Variation (Line) gmA
Current Dissipation Algejoad 5m2§IOUTS350mA 0.5 mA
Variation (Load)
Output Noise Voltage VNO 10Hz< £ 100kHzZ 60 uv
Ripple Rejection Rrej f=1208Bz =100mA 56 dB
12V§V; <23V IOUT=300mA 56 80 dB
T j=25 8=
Minimum Input-Qutput vdrop IOUT-350mA 2.0 v
Voltage Drop
Short Current Ios TJ=25°C, Vyy=35V, to GND 300 mA
Peak Output Current Iop TJi= 25°¢C 0.7 A
[L78M10]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIN 13 to 25 v
Output Current Iogr 5 to 500 mA
Operating Characteristics at Ta=25°C V=17V, IOUT-350mA See specified
Test Circuit. min typ max unit
Output Voltage YouT TJ=25C 9.6 10.0 10.4 Vv
Line Regulation Agoline Tj 25° C,12. 5V$VIN$25V, 7.0 100 nV
- -ZOOmA
TS £5°c,13vngN§22v, 2.0 50 mv
=200mA
Load Regulation AV 01 0ad Tg 35 C,5mALInyT <500mA 200 mV
T3=25°C 5mA$IOUT$2OOmA 100 mV
Output Voltage vOUT 12. SVSVI £25V, 9.5 10.5 v
SmALTg T§350mA
Current Dissipation Ine TJ=25 8 4.6 6.0 mA
Current Dissipation Algcyipe 13 5VEVN$25Y, 0.8 mA
Variation (Line) =200mA
Current Dissipation Alpejoad SmREIOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage Vyq 10Hz< £ 100kH2 65 uv
Ripple Rejection Rpe 3 t=120Hz Igyp=100mA 55 dB
I J=25 8

Continued on next page.
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Continued from preceding page.
min typ max unit

Minimum Input-Output vdrop IOUT =350mA 2.0 v
Voltage Drop
Short Current Ios T4=25°C, Vgy=357, to GND 300 mA
Peak Output Current Iop Tj=25°C 0.7 A
[L78M12]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIn 15 to 25 v
Output Current Iogr 5 to 500 mA
Operating Characteristies at Ta-25°C V =19V, IOUT-350mA See specified
Test Circu§ min typ max wunit
Output Voltage Your T3=25°C 11.5 12.0 12.5  V
Line Regulation NVo)ine Tj =25°C, 14, svvaNgsov, 8.0 100 mV
=200mA
TS 35°c 16VEVy$25V, 2.0 50 mV
-200mA
Load Regulation ANoload TJ 35 C 5mAgI OUT $500mA 240 nV
T J=25°C, 5mA¢Tqyp$200mA - 120 mv
output Voltage Vour 14.5VEV)<2TV, 11.4 12.6 Vv
SmALT ¢ 350mA
Current Dissipation Ipg T j=25 8 4.8 6.0 mA
Current Dissipation Alpgyine 15VEVIy$30V, 0.8 mA
Variation (Line) Ioyp=200mA
Current Dissipation Alpcygag 5mA§IOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage VNO 10Hz{f{100kHz 75 uv
Ripple Rejection Rrej £=120Hz IOUT=100mA 55 dB
15V§V$ £25V IOUT=300mA 55 80 dB
T j=25 g
Minimum Input-Output Vdrop IOUT=350mA 2.0 v
Voltage Drop
Short Current Ios T§=25°C,Vyy=35V, to GND 300 mA
Peak Output Current IOp TJ3= 259¢ 0.7 A
[L78M15]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIN 18 to 30 v
_ OQutput Current Tout 5 to 500 mA
Operating Characteristics at Ta=25°C,Vyy=23V,Iq;p=350mA,See specified
Test Circu¥ min typ max unit
output Voltage v, UT TJi= 25°¢C 1.4 15.0 15.6 v
Line Regulation AVo1ine TJ=25236;Z.5V§VIN§3OV, 10.0 100 =V
T3U§5°c,19vgvlug3ov, 3.0 50 mv
=200mA
Load Regulation AVo10ad TJ 55 C,5mALLo;r$500mA 300 mv
TJ=25°C SmASIOUT$2OOmA 150 mv
Output Voltage Vour 17.5V4Vp< 30V, 14.25 15.75 v
SmAZT 5350mn
. gyT=
Current Dissipation Igp Tj=25 4.8 6.0 mA
Current Dissipation AlIgcyjpe 17-5VEVyy$30V, 0.8 mA
Variation (Line) IOUT=200mA

Continued on next page.
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Continued from preceding page.

min typ max unit

Current Dissipation AJ SmALIyp${350mA 0.5 mA
Variation (Load) CCload = 0UT=
Output Noise Voltage Vy, 10Hz{f< 100kHzZ 90 uv
Ripple Rejection Rrej £=120Hz Iyyr=100mA 54 dB
18. 5V§VIN$28 5V IOUT-SOOmA 54 70 dB
T3=25
Minimum Input-Output vdrop IOUT-350mA 2.0 v
Voltage Drop
Short Current Ios Tj= 25°c yViy=35V, to GND 300 mA
Peak Output Current Iop T3=25°C 0.7 A
[L78M18]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIn 21 to 33 v
Output Current Toyt 5 to 500 mA
Operating Characteristics at Ta=25°C s VyN=27V, Ioyp=350mA, See specified
Test Circuit. min typ max unit
Output Voltage Vour TJj= 25 oc 17.3 18.0 18.7 v
Line Regulation AVoiine TJ=25°C,21VEVL<35V, 10.0 100 mv
I =200mA
TJ—SS C 22V$VIN$35V, 5.0 50 mV
I _ZOOmA
Load Regulation Ayoload TJj=25 °c 5mA$IOU <500mA 360 nV
Tj=25°C SmAgIOUngoomA 180 mv
Output Voltage Vour 21V V<33V, 17.1 18.9 v
SmASI TS350mA
Current Dissipation Ine T j=25 8 4,9 6.0 mA
Current Dissipation ALie;ine 21vva <33V, 0.8 mA
Variation (Line) 8
Current Dissipation AIneqoag SmAgIOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage VNO 10Hz< £ 100kHz 100 uVv
Ripple Rejection Rrej £=120Hz 0 T=100mA 53 dB
zzvgvs <33V, Ioyr=300mA 53 70 dB
: . T 422550
Voltage Drop
Short Current Ios TJ=257C, Vyy=35Y, to GND 300 mA
Peak Qutput Current Iop TJ= 25°¢ 0.7 A
[L78M20]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VinN 23 to 35 v
Output Current IouT 5 to 500 mA
Operating Characteristies at Ta=25° c,V N-29V Ioyr=350mA,See specified
Test Circuit. min typ max unit
Output Voltage Your TJj=25° 19.2 20.0 20.8 Vv
Line Regulation ANVoine TJ=25°C,23ngIN§35v, 10.0 100 mvV
I U =200mA
rg=35°c,2uvngN§35v, 5.0 50 mV
IOUT=200mA

Continued on next page.
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Continued from preceding page.
T P .min typ max unit

Load Regulation AVoload T3=250C,5mALInnp<500mA 40 mv
T j=25°C SmASIOUT$2OOmA 200 mv
Output Voltage VouT 23V¢Vy$35Y, 19.0 21.0 v
SmASIQ T$350mA
Current Dissipation Ign TJ3j=25 8 . 4,9 6.0 mA
Current Dissipation Algeijine 23V$V <35V, 0.8 mA
Variation (Line) %8
Current Dissipation Alpeioad SmREIOUT§350mA 0.5 mA
Variation (Load)
Output Noise Voltage Vy, 10Hz< £ 100kHZ 110 uv
Ripple Rejection , Rrej f=120Hz 0 =100mA 53 dB
2UVEVIyC3UY, | Iopp=300mA 53 70 dB
T 3=25 8
Minimum Input-Output vdrop IOUT=350mA 2.0 v
Voltage Drop
Short Current Iys TJ=252C, Vyy=35Y, to GND 300 mA
Peak Output Current Iop T J=25°C 0.7 A
[L78M24]
Recommended Operating Conditions at Ta=25°C unit
Input Voltage VIN 27 to 35 v
Output Current Iopr 5 to 500 mA
Operating Characteristies at Ta=25°C,VIN=33V,IOUT=350mA,See specified
Test Circuit. min typ max unit
Output Voltage Your Tj=25°C 23.0 24.0 25.0 \
Line Regulation AVy) ine Tj 259C, 27TVEV <35V, 10.0 100 mV
=200mA
Tj 35°c 28VgVn<35Y, 5.0 50 mV
I =200mA
Load Regulation Vo10ad T3 25°C »SBALT g 500mA 480 mv
T j=25°C, SmASIOUT$2OOmA 240 oV
OQutput Voltage Vour 27VE V<35V, 22.8 25.2 v
SmASIQ T$350mA
Current Dissipation Ige Tj=25 8 5.0 6.0 mA
Current Dissipation Alpeyipe 27V$VI <357, 0.8 mA
Variation (Line) g
Current Dissipation Algcjoag 5mA§IOUT§350mA 0.5 mA
~Variation (Load)
Output Noise Voltage vNO 10Hz{f{100kHz 170 uv
Ripple Rejection Rrej f=120Hz I UT=100mA 50 dB
28VEV <35V, Iggp=300mA 50 T0 . dB
T J=25 E
Minimum Input-Output Vﬁrop IOUT-350mA 2.0 v
Voltage Drop
Short Current IOS Tj= 25 C vIN =35V, to GND 300 mA
Peak Output Current Iop T3i= 259C 0.7 A
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Specified Test Circuit (Common to L78M00 series)

=
[ Pd max - T3
3 | LT
E 8 Infinite heat sink 5°C./W]
T 75 <
L7 71100X 100X 1. 5mr® 4, i
5 !
6 Sa,
D5 [50X 50X 1. smm? 4y —H¢ o)
@ S. H
5.6 4 I;Qa 4
3‘ S g 8y Y
2 2%
i &
a . [30X30X 1. 5mm® 4] he i\
w3 T T1~lfar _. ,
o 3 '; i s-lhk
k3 H
$ 2 |}No heat sink \
‘Z’-’S'_r—l—r\f\]\‘
~3 1t |wWwith Silicone grease applied
'§ o Heat sihk mounting toragwe 4kg.cm
8 > 0, 20 @D 0 3 100
2 Ambient Temperature,Ta ~ °C
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