VOLTAGE REGULATORS

AN78MO00/AN7BMOOF Series

AN7 8MOO/AN7 8MOOF Series

3-Terminal Positive Output Voltage Regulators (500 mA Type)

Bl Outline

The AN78MO00 and the AN78MOOF series are 3-terminal
fixed positive output voltage regulators. Stabilized fixed
output DC
voltage without using any external components. 11 types of
fixed output voltage are available, 5V, 6V, 7V, 8V, 9V, 10V,
12V, 15V, 18V, 20V and 24V. They can be used widely in power
circuits with current capacity up to 500mA.

voltage is obtained from unstable input

Ml Features

® No external components

® Output current in excess of 500mA

@ Output voltage : 5V, 6V, 7V, 8V, 9V, 10V, 12V, 15V, 18V,
20V, 24V

® Short-circuit current limiting built in

® Thermal overload protection built in

® Output transistor safe area compensation

B Schematic Diagram
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VOLTAGE REGULATORS AN78MO00/AN78MOOF Series

M Absolute Maximum Ratings (Ta=25C)

Item Symbol Rating Unit
35%! A%
Input Volt \%
nput Voltage 1 0% v
Power Dissipation Py 15*2 mW
Operating Ambient Temperature Topr —20~+80 T
Storage Temperature To —55~+150 C

*1 AN78MO05/F, AN78MO06/F, AN78M07/F, AN78MO08/F, AN78M09/F, AN78M10/F. AN78M12/F, AN78M15/F, AN78MI8/F
*2 AN7T8M20°'F, AN78M24/F =*3 Follow the derating curve. When T; exceeds 150°C, the internal circuit cuts off the output.

B Electrical Characteristics (Ta=25C)
® AN78MO5 (5V Type)

[tem Symbol C;E?:itit Condition min. typ. | max. | Unit
Qutput Voltage Vo 1 T;=25C 4.8 5 5.2 A%
Qutput Voltage Tolerance Vo I }1{: - g ETz%;Oé/ ) Igijgslgv?/somA' 4.75 5.25 Vv
. . V,=75~25V, T,=25C 3 100 | mV
Line Regulation REGy 1 V.Z8~25V. T,=25C 1 0 | mv
. - [,=5~500mA, T;=25C 20 100 mV
Load Regulation REG, 1 Io=5-200mA, T,—25¢C 10 =0 v
Bias Current Itas 2 T;=25C 4 6 | mA
Input Bias Current Fluctuation Algiasans 2 V,=8~25V, T;=25C 0.8 | mA
Load Bias Current Fluctuation Alpiasiy 2 Vo=5~350mA, T;=25T 0.5 [ mA
Output Noise Voltage Voo 1 f=10Hz~100kHz 40 uV
Ripple Rejection Ratio RR 3 V,=8~18V, [,=100mA, f=120Hz 62 dB
Minimum Input/Output Voltage Difference Vorrming Io=500mA, T;=25C 2 \%
Output Short Circuit Current Locshorny 1 V,=35V, T;=25C 300 mA
Peak Output Current Totreass 1 T;=25C 700 mA
Output Voltage Temperature Coefficient | AV,/ T, Io,=5mA, T;=0~125T ~0.5 mV/C

Note 1} The specified condition T;=25C means that the test should be carried out with the test time so short (within 10ms) that the drift in
characteristic value due to the rise in chip junction temperature can be ignored.
Note 2] When not specified, V,=10V, I, =350mA, C,=0.33uF and Co=0.14F

® AN78MO06 (8V Type)

Item Symbol | Fest Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25C 5.75 6 6.25 \%
QOutput Voltage Tolerance Vo 1 ¥:zg§;2%%< %)12515—‘}%50mA, 5.7 6.3 \%
) 3 V,=85~25V, T;=25C 5 100 mV
Line Regulation REG 1 V.—9-25V. T,=25C 15 =0 v
. [,=5~500mA, T;=25C 20 120 mV
Load Regulation REG, 1 s=5-200mA, T,=25C 10 50 1 mv
Bias Current Igias 2 T,=25C 4 6 | mA
Input Bias Current Fluctuation Algiasiy) 2 V,=9~25V, T;=25C 0.8 | mA
Load Bias Current Fluctuation Algiasy 2 0=5~350mA, T;=25C 0.5 | mA
Output Noise Voltage Voo 1 f=10Hz~100kHz 45 uv
Ripple Rejection Ratio RR 3 V,=9~19V, [,=100mA, {=120Hz 59 dB
Minimum Input ‘Output Voltage Difference Vsieiming 0=500mA, T;=25C 2 A\
Output Short Circuit Current Togshort 1 V,=35V, T;=25C 300 mA
Peak Output Current Topeat 1 T;=25C 700 mA
Output Voltage Temperature Coefficient | AVo/ Ty Io,=5mA, T,=0~125C —-0.5 mV/C

Note 1) The specified condition T;=25C means that the test should be carried out with the test time so short (within 10ms} that the drift in
characteristic value due to the rise in chip junction temperature can be ignored.
* Note 2) When not specified, V,=11V, Io=350mA, C,=0.334F and Co=0.14F
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VOLTAGE REGULATORS AN78M00/AN78MOOF Series

B Electrical Characteristics (Ta=25TC)
® AN78MO7/F (1V Type)

{tem Symbol C’il;g?ltit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25C 6.7 7 7.3 Vv
Output Voltage Tolerance Vo 1 V,=95~22V, [,=5~350mA, T,=0~125C, P,<15W | 6.65 7.35 v
. . V,=9.5~25V, T;=25C 6 100 [ mV
Line Regulation REG«y 1 V.=10~25V, T,=25C 2 =0 T
i Io=5~500mA, T,=25C 20 140 mV
Load Regulation REGF 1 I,=5-200mA, T,=25C 10 70 mv
Bias Current Igias 2 T;=25C 4 6 | mA
Input Bias Current Fluctuation Algipsn 2 V,=10~25V, T;=25C 0.8 | mA
Load Bias Current Fluctuation Algiasty Io=5~350mA, T;=25C 05 | mA
Qutput Noise Voltage Vio 1 f=10Hz~100kHz 48 uVv
Ripple Rejection Ratio RR 3 V,=10~20V, [,=100mA, f=120Hz 57 dB
Minimum Input/Output Voltage Difference | Vpip(ming I,=500mA, T;=25C 2 \'%
Qutput Short Circuit Current Loishory 1 V,=35V, T;=25C 300 mA
Peak Output Current Lotpeay 1 T;=25C 700 mA
Output Voltage Temperature Coefficient | AV¢/Ta Io=5mA, T;=0~125C —0.5 mV/C

Note 1) The specified condition T;=25C means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=12V, I,=350mA, C,=0.334F and Co=0.14F

® AN78MO8/F (8V Type)

Item Symbol C’il;(z?xtit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25TC 7.7 8 8.3 A%
Output Voltage Tolerance Vo 1 V,=105~23V, [, =5~350mA, T,;=0~125T, P, 15W 7.6 8.4 A\
. . V,=10.5~25V, T;=25TC 6 100 | mV
Line Regulation REGy 1 V.o11~25V, T,=25C 2 = —V
. Io=5~500mA, T;=25C 25 160 | mV
Load Regulation REG. 1 lo=5-200mA, T,=25C 10 0 [ mV
Bias Current Igias 2 T;=25T 4.1 6 | mA
Input Bias Current Fluctuation Algasin 2 V,=10~25V, T;=25C 08 | mA
Load Bias Current Fluctuation Algiasyy 2 0=5~350mA, T;=25C 05 | mA
Output Noise Voltage Voo 1 f=10Hz~100kHz 52 uV
Ripple Rejection Ratio RR 3 V,=11.5~215V, I,=100mA, f=120Hz 56 dB
Minimum Input/Qutput Vottage Difference | Vpreeming Io=500mA, T;=25C 2 A%
Output Short Circuit Current Tocsnorty 1 V,=35V, T;=25C 300 mA
Peak Output Current Topean) 1 T;=25C 700 mA
Qutput Voltage Temperature Coefficient | AVo/Ta [o=5mA, T;=0~125C —05 mV/C

Note 1) The specified condition T,=25°C means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V, =14V, 1,=350mA, C,=0.33¢F and C, =0.1uF
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VOLTAGE REGULATORS AN78MO00/AN78MOOF Series

B Electrical Characteristics (Ta=25C)
® AN78MO09-F 19V Type:

Item Symbol [ C;{‘iitit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T,=25C 8.65 9 9.35 A%
f)utput Voltage Tolerance Vo 1 V,=115~24V. [,=5~350mA. T,=0~125C, P, 215W |  8.55 9.45 v
Line Regulation REGx 1 Vi =115~-25V, T,=25C ! 100 | mV
V,=12~25V, T;=257C 2 50 mV
. . 1,=5~500mA, T;=25C 25 180 mV
Load Regulation REG, 1 1,=5-200mA, T,=25C 10 920 oV
Bias Current Tsiax 2 T;=25C 4.1 6 | mA
Input Bias Current Fluctuation Algrases: 2 V,=12~25V, T;=25C 0.8 mA
Load Bias Current Fluctuation Alpiss 2 I,=5~350mA, T;=25C 0.5 mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 60 2%
Ripple Rejection Ratio RR 3 V,=12~22V, [,=100mA, {=120Hz 56 dB
Minimum Input Cutput Voltage Difference  + Virimin.s [,=500mA, T;=25C 2 A%
Output Short Circuit Current  ~ Ioisnors 1 V,=35V, T;=25C 300 mA
Peak Output Current Towest 1 T;=25C 700 mA
Dutput Voltage Temperature Coefficient | AV, Ta lo=5mA, T;=0~125C —-0.5 mV/C

Note 1 The specified condition T, =25°C means that the test should be carried out with the test time so short :within 10ms that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2 When not specified. V', =15V, 1,= 330mA, C, =0.33xF and Co=0.1xF

® AN78M10F {10V Type!

Item Symbol C’il;iitit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T,=25C 9.6 10 10.4 \'
Output Voltage Tolerance Vo 1 V=125~V [,=3~30mA, T,=0~125C, P, 15W 9.5 10.5 \Y
AI ine Regulation REG 1 Vi 12530V, T, Z25¢C ! 100 mV
) o V,=13~25V, T,=25C 2 50 | mV
Load Regulation REG, | [lo=5~500mA, T,=25¢ 25| 200 ] mV
[,=5~200mA, T;=25C 10 100 mV
Bias Current Isias 2 T;=25C 4.1 6 | mA
Input Bias Current Fluctuation Algiasin: 2 V,=13~25V, T;=25C 0.8 mA
Load Bias Current Fluctuation Algias: 2 Io=5~350mA, T;=25C 0.5 mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 65 uV
Ripple Rejection Ratio RR 3 V,=13~23V, [,=100mA. f=120Hz 56 dB
Minimum Input Output Voltage Difference Vooteiming I,=500mA, T;=25C 2 \%
Output Short Circuit Current Toesworey 1 V,=35V, T;=25C 300 mA
Peak Output Current Tocpear) 1 T,=25T 700 mA
Output Voltage Temperature Coefficient | AV, Ty Io=5mA, T;=0~125C —0.5 mV,/C

Note 1. The specified condition T,=25C means that the test should be carried out with the test time so short ' within I0ms: that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2+ When not specified, V. =16V, Lo = 350mA. €, =0.33«F and C,=0.1xF
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VOLTAGE REGULATORS AN78M00/AN78MOOF Series

B Electrical Characteristics (Ta=25C)
® AN78M12/F (12V Type)

Item Symbol C’il;iitit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T,=25TC 115 12 125 A%
Output Voltage Tolerance Vo 1 V,=145~27V,1,=5~350mA, T,=0~125C, P,S15W | 114 12.6 \%
. i V,=145~30V, T;=25C 8 100 mV
Line Regulation REGy 1 Z16~30V. T,—25C 2 0 v
. Io=5~500mA, T;=25C 25 240 mV
Load Regulation REG. | 1 o 5 200mA, T,=25¢C 0 120 | mv
Bias Current Igias 2 T;=25C 4.3 6 | mA
Input Bias Current Fluctuation Algsasiny 2 V,=14.5~30V, T;=25C 0.8 | mA
Load Bias Current Fluctuation Algiasiy 2 I,=5~350mA, T;=25C 05 | mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 75 uV
Ripple Rejection Ratio RR 3 V,=15~25V, I,=100mA, {=120Hz 55 dB
Minimum Input/Output VoltageDifference |V pip(miny Io,=500mA, T;=25C 2 v
Qutput Short Circuit Current Logsnorty 1 V,=35V, T;=25C 300 mA
Peak Output Current Lopeak) 1 T;=25C 700 mA
OQutput Voltage Temperature Coefficient | AVo/ T, I[o,=5mA, T,=0~125C —0.8 mV/C

Note 1) The specified condition T;=25°C means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=19V, I, =350mA, C,=0.33xF and Co=0.14F

® AN78M15/F (15V Type)

Item Symbol C’il;?:itit Condition min. typ. | max. | Unit
Qutput Voltage Vo 1 T;=25C 144 15 15.6 A%
Output Voltage Tolerance Vo 1 V,=175~30V, [,=5~350mA, T;=0~125C,P,<15W | 14.25 15.75 A\
. . V,=17.5~30V, T;=25C 10 100 | mV
Line Regulation REGx 1 V,=20~30V. T,=25¢C 3 P
. Io=5~500mA, T;=25C 25 300 | mV
Load Regulation REG. | b 1 25 200mA, T,=25¢C 10| 150 | mv
Bias Current Isias 2 T;=25C 43 6 | mA
Input Bias Current Fluctuation Algiasin 2 .V,=175~30V, T;=25C 0.8 | mA
Load Bias Current Fluctuation Al 2 Io=5~350mA, T;=25C 0.5 mA
Output Noise Voltage Voo 1 f=10Hz~100kHz 90 A%
Ripple Rejection Ratio RR 3 V,=185~28.5V, [,=100mA, {=120Hz 54 dB
Minimumn Input/Qutpit Voltage Difference | Vpiegminy Io=>500mA, T;=25TC 2 v
Output Short Circuit Current Tocshorty 1 V,=35V, T;=25T 300 mA
Peak Output Current Topeany 1 T;=25C 700 mA
Output Voltage Temperature Coefficient AVo/T. Io=5mA, T;=0~125TC —1 mV/C

Note 1) The specified condition T;=25C means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=23V, I,=350mA, C,=0.33x4F and Co=0.1xF
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VOLTAGE REGULATORS AN78MO00/AN78MOOF Series

B Electrical Characteristics (Ta=25C)
® AN78M18/F (18V Type)

Item Symbol C'il;f:itit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25C 17.3 18 18.7 \Y
Output Voltage Tolerance Vo 1 V,=21~33V, [=5~350mA, T,=0~125T, P,<15W 17.1 18.9 A%
Line Regulation REG« 1 V,Z21~33V, T, 225 10 100 | mV
" V,=22~33V, T,=25C 5 50 | mV
. I,=5~500mA, T;=25C 30 360 mV
Load Regulation REG. U 1,55 200mA, T,=25¢C 10| 180 | mV
Bias Current Tnias 2 T;=25C 4.4 6 | mA
Input Bias Current Fluctuation Algiasiss 2 V,=21~33V, T;=25T 0.8 mA
Load Bias Current Fluctuation Algiasiey 2 Io=5~350mA, T;=25C 0.5 mA
Output Noise Voltage Voo 1 f=10Hz~100kHz 100 uV
Ripple Rejection Ratio RR 3 V,=22~32V, [,=100mA, f=120Hz 53 dB
Minimum Input Output Voltage Difference | V oy piminy Io=500mA, T;=25C 2 A%
Qutput Short Circuit Current Torsnorny 1 V,=35V, T;=25C 300 mA
Peak Output Current Lotpesss 1 T,=25TC 700 mA
Output Voltage Temperature Coefficient AVo/T, [,=5mA, T;=0~125C —1.0 mV/C

Note 1+ The specified condition T;=25C means that the test should be carried out with the test time so short (within 10msi that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2. When not specified, V', =27V, [,=350mA, C,=0.33¢F and Co=0.1xF

® AN78M20/F (20V Type)

Item Symbol C’iIl\'iitit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25TC 19.2 20 20.8 \%
Output Voltage Tolerance Vo 1 V,=23~35V, [,=5~350mA, T,=0~125C, P,<15W 19 21 \%
. . V,=23~35V, T;=25C 10 100 | mV
Line Regulation REGnx 1 V,—24-35V, T,=25C : 0 | my
. . [,=5~500mA, T;=25C 30 400 | mV
Load Regulation REG. b [1.=5~350mA, T,=25¢C 10 | 200 | mv
Bias Current Igias 2 T;=25C 4.4 6 | mA
Input Bias Current Fluctuation Alpiasos 2 V,=23~35V, T;=25C 0.8 mA
Load Bias Current Fluctuation Algiass 2 [,=5~350mA, T;=25C 05 | mA
Output Noise Voltage Vie 1 f=10Hz~100kHz 110 uV
Ripple Rejection Ratio RR 3 V,=24~34V, [,=100mA, f{=120Hz 53 dB
Minimum Input- Output Valtage Difference Vbirminy 0=500mA, T;=25C 2 \%
Output Short Circuit Current Togsnors 1 V,=35V, T;=25C 300 mA
Peak Output Current Locpears 1 T;=25C 700 mA
Output Voltage Temperature Coefficient | AV /T, [,=5mA, T;=0~125C -1.0 mV/C

Note 1: The specified condition T;=25°C means that the test should be carried out with the test time so short (within 10msi that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2. When not specified, V, =29V, [,=350mA. C, =0.33uF and C, =0.1xF
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VOLTAGE REGULATORS AN78M00/AN78MOOF Series

B Electrical Characteristics (Ta=25C)
® AN78M24/F (24V Type)

Item Symbol C'il;‘iitit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25C 23 24 25 \%
Output Voltage Tolerance Vo 1 V,=271~38V, [,=5~350mA, T;=0~125C, P,<15W 22.8 25.2 \%
. . V,=27~38V, T;=25TC 10 100 mV
Line Regulation REG 1 V,=28~38V, T,=25C 5 P v
X Io=5~500mA, T;=25C 30 480 mV
Load Regulation REG. U o=5—200mA, T,=25¢C 10 | 240 | mV
Bias Current Igias 2 T;=25C 4.5 6 mA
Input Bias Current Fluctuation Algiaginy 2 V,=27~38V, T;=25C 0.8 | mA
Load Bias Current Fluctuation Alpiasiy 2 I[,=5~350mA, T;=25C 0.5 mA
Output Noise Voltage Vio 1 f=10Hz~100kHz 170 'A%
Ripple Rejection Ratio RR 3 V,=28~38V, [,=100mA, f=120Hz 50 dB
Minimum Input/Output Voltage Difference | Vpi(miny I, =500mA, T;=25C 2 v
Qutput Short Circuit Current Loshary 1 V,=35V, T;=25C 300 mA
Peak Output Current Tocreas) 1 T;=25TC 700 mA
QOutput Voltage Temperature Coefficient | AV o/ T, Io=5mA, T;=0~125C —1.2 mV/C

Note 1) The specified condition T;=25C means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V, =33V, l,=350mA, C,=0.334F and Co=0.1xF
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VOLTAGE REGULATORS AN78MO00/AN78MOOF Series
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