VOLTAGE REGULATORS AN78LOO Series

AN78LOO Series

3-Terminal Positive Output Voltage Regulators (100mA Type)

B Outline

. R . . Unit : mm

The AN78L00 series is 3-terminal fixed positive output
voltage regulators. Stabilized fixed output voltage is 5010.2 40+0.2
obtained from unstable DC input voltage without using any ~

(=]
external components. 12 types of fixed output voltage are H
available, 4V, 5V, 6V, 7V, 8V, 9V, 10V, 12V, 15V, 18V, 20V and v
24V. They can be used widely in power circuits with current ‘

wn '
capacity up to 100mA. <

E
B Features _
® No external components L
® Can obtain more than 100mA output current .45%8%
® Output voltage : 4V, 5V, 6V, 7V, 8V, 9V, 10V, 12V, 15V, 23+0.2

18V, 20V, 24V
® Short-circuit current limiting built in é - Input
@ Thermal overload protection built in B View) 3 8:::::071
(Bottom lew JEDEC : TO-92
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This Materi al

VOLTAGE REGULATORS

AN78L0O0 Series

# Absolute Maximum Ratings (Ta=25C)

Item Symbol Rating Unit
35! \Y%
Input Voltage \Y
1pul g 1 ) 40%2 ] Vv
Power Dissipation P, 630* mW
Operating Ambient Temperature Topr —20—~+80 ke
Storage Temperature T —55~+150 C

*1 ANTELOS. ANTRLOS, AN78I06, ANTSI.07. AL73L08, AN78L09, ANT8L10. AN78L12, AN78L15 %2 AN78LI8. AN7TBLZU. ANT3LZ4

x3 Follow the derating curve. When T, exceeds 150°C, the interna! circuit cuts off the output.

B Electrical Characteristics (Ta=257C)

® AN78L04 (4V Type’

Item Symbol C'il;f:stfit Condition min. | typ. | max. { Unit

Output Voltage Vo 1 T,=25TC 3.84 4 4.16 \Y%
Output Voltage Tolerance Vo 1 V,=6.5~19V, [ =1~70mA 3.8 42 \Y

i . V,=65~19V, T,=25C 50 145 | mV
Line Regulation REG. 1 V. =7~19V. T,=25¢C m o5 | mv

=1~ =9 5

it | oo | 1 [tk T Dl
Bias Current eias 2 T,=25C 31 mA
[nput Bias Current Fluctuation Algasnn, 2 V,=7~19V, T,=25C
Load Bias Current Fluctuation Al 2 Io=1—~40mA, T;=25TC 0.1 | mA
Qutput Noise Voltage Vo 1 f=10Hz~100kHz 40 uV
Ripple Rejection Ratio RR 3 V,=7~17V, I,=40mA, {=120Hz 48 58 dB
Minimum Input Output VokageDifference | Vpieming T;=25C 1.7 A%
Qutput Short Circuit Current Tovsnoens 1 T,=25C, V,=35V 140 mA
Output Voltage Temperature Coelficient | AV, T, I,=5mA, T,=0~125C —0.6 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, =9V, [,=40mA. C,=0.334F. Co=014F and T;=0~125TC

® AN78L05 {5V Type!

Item Symbol C;I;%?xtit Condition min. | typ. | max. | Unit
Qutput Voltage Vo 1 T,=25C 48 5 52 v
Output Voltage Tolerance Vo 1 V,=75~20V, [,=1~70mA 4.75 5.25 \Y%
V,;=75~20V, T,=25C 35 150 mV
Line Regulati REG 1
ine Regulation " V,=8-20V, T,=25C 5] 100 | mv
I,=1~100mA, T.=25C 11 60 mV
F lati EG 1
Load Regulation REG, l,=1~40mA, T,=25C 50 30| mv
Bias Current Inias 2 T,=25C 2 3| mA
Input Bias Current Fluctuation Bl 2 V,=8~20V, T,=25C 1| mA
Load Bias Current Fluctuation Alps, 2 [o=1~40mA, T,=25T 0.1 mA
Output Noise Voltage Voo 1 f=10Hz~100kHz 40 uV
Ripple Rejection Ratio RR 3 V,=8~18V. I,=40mA. (=120Hz 47 57 dB
Minimum Input Outpat Voltage Difference | V ok umin T,=25C 1.7 v
QOutput Short Circuit Current Towsmors 1 T,=25C, V,=35V 140 mA
Output Voltage Temperature Coefficiens | AVo/ T, I,=5mA, T,=0~125C —0.65 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.

characteristic value due to the rise in chip junction temperature can be ignored.
Note ?* When not specified. V, =10V, I,=40mA, C,=0.33uF. C,=0.14F and T,=0~ 125°C

that the drift in

Panasonic

M 5004697 0503000 123 =@

— 208 —

Copyrighted By Its Respective Manufacturer



VOLTAGE REGULATORS AN78LOO Series

B Electrical Characteristics (Ta=25C)
® AN78LO6 (BV Type)

Item Symbot Cpi[;?:itit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25C 5.76 6 6.24 A\
Output Voltage Tolerance Vo 1 V,=85~21V, [,=1~70mA 5.7 6.3 A\
X . V,=85~21V, T;=25C 60 155 | mV
Line Regulation REGy 1 V.Z9~21V, T,=25C =0 105 1 mv
. Io=1~100mA, T;=25C 12 65 | mV
Load Regulation REG, 1 lo=1~40mA, T,=25C T 35 v
Bias Current Isias 2 T;=25C 2 3| mA
Input Bias Current Fluctuation Algusis 2 V,=9~21V, T;=25C 1| mA
Load Bias Current Fluctuation Alpissty 2 Io=1~40mA, T;=25C 0.1 | mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 50 A%
Ripple Rejection Ratio RR 3 V,=9~19V, I,=40mA, f{=120Hz 46 56 dB
Minimum Input/Qutput Voltage Difference | Vp1pemuny T;=25C 1.7 A\
Output Short Circuit Current Locshorts 1 T;=25C, V,=35V 140 mA
Output Voltage Temperature Coefficient | AVo/Ta Io=5mA, T;=0~125C —0.7 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, I, =40mA, C,=0.33uF, Co=0.1¢F and T;=0~125C

® AN78L07 (1V Type)

Item Symbol C;'I;?:itit Condition min. typ. | max. | Unit
Qutput Voltage Vo 1 T,;=25C . 6.72 7 7.28 v
Output Voltage Tolerance Vo 1 V,=95~22V, [,=1~70m 6.65 7.35 \'
. . V,=0.5~22V, T;=25C 70 165 | mV
Line Regulation REG« 1 V.=10~22V, T,=25¢C 50 5 mv
i Io=1~100mA, T;=25C 13 75 mV
Load Regulation REG. 1 = 1~40mA, T,=25C . | mv
Bias Current Isias 2 T;=25C 2 3| mA
Input Bias Current Fluctuation Alginsoy 2 V,=10~22V, T;=25C 1| mA
Load Bias Current Fluctuation Alpiasy 2 o=1~40mA, T;=25C 01 | mA
QOutput Noise Voltage Voo 1 f=10Hz~100kHz 50 uV
Ripple Rejection Ratio RR 3 V,=10~20V, I,=40mA, {=120Hz 45 55 dB
Minimum input/Output Voltage Difference | Vpie(miny T;=25C 1.7 Vv
Qutput Short Circuit Current Logshort 1 T;=25C, V,=35V 140 mA
Output Voltage Temperature Coefficient | AVo/Ta Io=5mA, T;=0~125C —0.75 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, [, =40mA, C,=0.33xF, Co=0.14F and T,=0~125C
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VOLTAGE REGULATORS AN7Z8LOO Series

B Electrical Characteristics (Ta=25C)
® AN78L08 8V Type!

Item Symbol C’irrﬁitit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T,=25C 7.7 8 8.3 v
Output Voltage Tolerance Vo 1 /,=105~23V, [,=1~70mA 7.6 8.4 \
Line Regulation REG,. | 1 V,=105~23V, T; :_2:) C 80 175 mV _
- V,=11~23V, T;=25C 70 125 | mV
Load Regulation REG,. 1 lo=1~100mA, Tj:2?°C 15 80 mV
lo=1~40mA, T;=25C 7 40 mV
Bias Current Igias 2 T,=25C 2 3 mA
4Input Bias Current Fluctuation Algiasi 2 V,=11~23V, T;=25C 1 mA
Load Bias Current Fluctuation Algias 2 I[c=1~40mA, T;=25TC 0.1 mA
7Output Noise Voltage Voo 1 f=10Hz~100kHz 60 uV
Ripple Rejection Ratio RR 3 V,=11~21V, I,=40mA, f{=120Hz 44 54 dB
Minimum Input Cutput Voltage Difference Vorsming T,=25C 1.7 Vv
Output Short Circuit Current Loishoro 1 T;=25C, V,=35V 140 mA
Output Voltage Temperature Coefficient AV, T, [o=5mA, T,=0~125C —0.8 mV./C

Nate 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. =14V, [,=40mA, C,=0.33xF. Co=0.14zF and T;=0~1257C

® AN78L09 (9V Type’

Item V Symbol C’irriitit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T,;=25C 8.64 9 9.35 v
Output Voltage Tolerance Vo 1 V,=115~24V, [,=1~70mA 8.55 9.45 \4
Line Regulation REG 1 Vi =115-24V, T,=25¢C 90 190 | mV
V,=12~24V, T;=25C 30 140 | mV
. . I,=1~100mA, T;=257C 16 85 | mV
Load Regulation REG, 1 =1~ 40mA, T,=25C 3 5 v
Bias Current Laias 2 T,=25C 2 3 | mA
Input Bias Current Fluctuation Algragisi 2 V,=12~24V, T;=25C 1|1 mA
Load Bias Current Fluctuation Algast, 2 [,=1~40mA, T;=25C 0.1 mA
Output Noise Voltage Voo 1 f=10Hz~100kHz 65 uV
Ripple Rejection Ratio RR 3 V,=12~22V, [,=40mA, f=120Hz 43 53 dB
Minimum Input Output Voltage Difference | Vpirimin T;=25C 1.7 A%
Output Short Circuit Current Loshor: 1 T,;=25C, V,=35V 140 mA
Output Yoltage Temperature Coefficient AVo/ T, I,=5mA, T;=0~125C —0.85 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=15V, [,=40mA, C,=0.33F, Co=0.14F and T,=0~125T
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VOLTAGE REGULATORS AN78LO0 Series

B Electrical Characteristics (Ta=25C)
@ AN78L10 (108V Type)

Item Symbol C’il;?:?ltit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T,;=25C 9.6 10 10.4 v
Qutput Voltage Tolerance Vo 1 V,=125~25V, [(=1~70mA 9.5 10.5 Vv
. i V,=125~25V, T,=25C 100 210 mV
Line Regulation REG) 1 V.=13~25V. T,=25C % 160 v
. Iob=1~100mA, T;=25T 17 90 mV
Load Regulation REG, 1 =1~ 40mA, T,=25¢C P m v
Bias Current Isias 2 T;=25C 2 3 | mA
Input Bias Current Fluctuation Algiasiny 2 V,=13~25V, T;=25C 1| mA
Load Bias Current Fluctuation Algasyy 2 Iob=1~40mA, T;=25C 0.1 | mA
Qutput Noise Voltage Vo 1 f=10Hz~100kHz 70 uV
Ripple Rejection Ratio RR 3 V,=13~23V, [,=40mA, f{=120Hz 42 52 dB
Minimum Input/Output Voltage Difference |V prpeminy T;=25C 1.7 \'
Qutput Short Circuit Current Toshory 1 T,=25C, V,=35V 140 mA
Output Voltage Temperature Coefficient | AVo/T, I,=5mA, T;=0~125C —-0.9 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,=16V, Ioc=40mA, C,=0.33xF, Co=0.1xF and T;=0~125C

® AN78L12 (12V Type)

Item Symbol C’il;i?ltit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25C 11.5 12 12.5 \"%
Output Voltage Tolerance Vo 1 V,=145~27V, I,=1~70mA 11.4 12.6 A\
i i V,=145~27V, T;=25C 120 250 | mV
Line Regulation REGw | 1 ' 15727V, T,=25¢C 100 | 200 | mV
. 0=1~100mA, T;=25C 20 100 | mV
Load Regulation REG, 1 o= 1—40mA, T,=25¢C 10 =0 —
Bias Current Igias 2 T;=25C 2 35 | mA
Input Bias Current Fluctuation Algasan 2 V,=15~27V, T;=25C 1| mA
Load Bias Current Fluctuation Alpias) 2 Io=1~40mA, T;=25C 0.1 | mA
Output Noise Voltage Voo 1 f=10Hz~100kHz 80 uV
Ripple Rejection Ratio RR 3 V,=15~25V, [,=40mA, {=120Hz 40 50 dB
Minimum Input/Outpat Voltage Difference |V preminy T;=25C 1.7 v
Output Short Circuit Current Tocshorn 1 T;=25C, V,=35V 140 mA
Output Voltage Temperature Coefficient | AVo/Ta Io=5mA, T;=0~125C -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, =19V, [,=40mA, C,=0.33xF, Co=0.1xF and T;=0~125C
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VOLTAGE REGULATORS

AN78L0O0 Series

B Electrical Characteristies (Ta=25C)

® AN78L1S 15V Type!

Item Symbol C;l;eésutit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T,=25C 14.4 15 15.6 \%
Output Voltage Tolerance Vo 1 V,=175~30V, ,=1~70mA 14.25 15.75 \Y
. . V,=175~30V, T;=25C 130 300 | mV
Line Regulation REGw |1 Iy Z18~30v. T,=25¢C 110 | 250 | mV
. Iob=1~100mA, T;=25C 25 150 mV
Load Regulation REG, 1 o= 1—40mA, T,—25C 2 s =y
Bias Current Tgias 2 T,=25C 2 35 | mA
Input Bias Current Fluctuation Alpiasis 2 V,=18~30V, T;=25C 1 mA
Load Bias Current Fluctuation Algiasis 2 Ib=1~40mA, T;=25TC 0.1 mA
Output Noise Voltage Vio 1 f=10Hz~100kHz 90 Y%
Ripple Rejection Ratio RR 3 V,=18~28V, [,=40mA, f=120Hz 38 48 dB
Minimum Input:Output Voltage Difference |V nirmin,) T;=25C 1.7 \%
Output Short Circuit Current Totshorn) 1 T;=25C, V,=35V 140 mA
Output Voliage Temperature Coefficient | AVo/Ta | [o=5mA, T;,=0~125C —1.3 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, l,=40mA, C,=0.33¢F, Co=0.14F and T;=0~125C

® AN78L18 (1BV Type:

Item Symbol C’iI;iitit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25TC 17.3 18 18.7 v
Output Voltage Tolerance Vo 1 V,=205~33V, I,=1~70mA 17.1 18.9 v
V,=205~33V, T;=25C 45 300 mV
Line Regulation REG« 1 V,=21-33V. T,=25C 35 550 e
X I,b=1~100mA, T,=25C 30 170 mV
Load Regulation | REG, 1 L= 1~40mA. T,—25C 15 = mv
Bias Current Lsias 2 T;=25C 2 3.5 mA
Input Bias Current Fluctuation Algiasint 2 V,=21~33V, T;=25C 1 mA
Load Bias Current Fluctuation Algiasies 2 Io=1~40mA, T;=25C 0.1 mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 150 uV
Ripple Rejection Ratio RR 3 V,=21~31V, [,=40mA, f=120Hz 36 46 dB
Minimum Input Output Voltage Difference | Vpigming T;=25C 1.7 \%
Output Short Circuit Current Loisnora 1 T,;=25C, V,=35V 149 mA
Qutput Voltage Temperature Coefficient | AV /T Io=5mA, T;=0~125C —15 mV/C

Note 11 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 21 When not specified. V,=27V, [,=40mA, C,=0.33uF, Co,=0.1xF and T,=0~125T

Panasonic

This Materia

— 212 —

Copyrighted By Its Respective Manufacturer



VOLTAGE REGULATORS

AN78L00 Series

B Electrical Characteristics (Ta=25C)

® AN78L20 (20V Type)

Item Symbol C’ill"i?xtit Condition min. typ. | max. | Unit
Qutput Voltage Vo 1 T;=25C 19.2 20 20.8 Vv
Output Voltage Tolerance Vo 1 V,=225~35V, [,=1~70mA 19 21 A%
. . V,=225~35V, T;=25C 50 300 | mV
Line Regulation REGw | 1 g 293735V, T,=25¢C 20| 250 | mV
. I,=1~100mA, T;=25C 35 180 | mV
Load Regulation REG, 1 = 1-40mA, T,—25% 27 90 oV
Bias Current Tgias 2 T;=25C 2 35 | mA
Input Bias Current Fluctuation Algiasin 2 V,=23~35V, T;=25C 1| mA
Load Bias Current Fluctuation Alpiasiy 2 Io=1~40mA, T;=25C 0.1 | mA
Output Noise Voltage Ve 1 f=10Hz~100kHz 170 uV
Ripple Rejection Ratio RR 3 V,=23~33V, [,=40mA, {=120Hz 34 44 dB
Minimum Input/Output Voltage Difference | Vpir(mina T,;=25C 1.7 A%
Output Short Circuit Current Totshory 1 T;=25C, V,=35V 140 mA
Output Voltage Temperature Coefficient | AVo/Ta Io=5mA, T;=0~125C —-1.7 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,=29V, Io=40mA, C,=0.334F, Co=0.14F and T,=0~125C

® AN78L24 (24V Type)

Item Symbol C;'I;'i?.ltit Condition min. | typ. | max. | Unit
Qutput Voltage Vo 1 T;=25C 23 24 25 v
QOutput Voltage Tolerance Vo 1 V,=265~39V, [(,=1~70mA 22.8 25.2 v
. . V,=26.5~39V, T;=25C 60 300 | mV
Line Regulation REGnx 1 =27-39V, T,—25C =0 Py -
Load Regulation REG. 1 lo=1~100mA, T,= 2?"C 40 200 mV
I,=1~40mA, T;=25C 20 100 mV
Bias Current Igtas 2 T;=25C 2 3.5 mA
Input Bias Current Fluctuation Algiasin 2 V,=27~39V, T,=25C 1| mA
Load Bias Current Fluctuation Algsity 2 I,=1~40mA, T;=25C 0.1 | mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 200 uV
Ripple Rejection Ratio RR 3 V,=27~37V, [,=40mA, f=120Hz 34 44 dB
Minimum Input/Qutput Voltage Difference | Viip(min, T;=25C 1.7 Vv
Qutput Short Circuit Current Loshorty 1 T;=25C, V,=35V 140 mA
Output Voltage Temperature Coefficient | AVo/ T, Io=5mA, T,=0~125C —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, Io,=40mA, C,=0.33¢F, Co=0.1xF and T,=0~ 125C

Test Circuit l(

VO_REGW,REGL_)
v

Test Circuit 2 (‘Bitl' d[Bi-:(lN))

Test Circuit 3 (RR)

o, LO(short) Ay, )
AN7BLXX AN78LXX AN78LXX
1 3 2 To 3 2 Io 1 3 _li‘
r=1 |5y el sl o s L
L) -~ ™ . . o
l g s l 2 s s
, i . % wv,I
RR=20log I-V.l
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VOLTAGE REGULATORS AN78LOO Series
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C, is set when the input line is long.
C,, improves the transient response.
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