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VOLTAGE REGULATORS

T AN7800/AN7800F Series

AN7 800/AN7800F Series

3-Terminal Positive Output Voltage

Regulators (1A Type)

Bl Outline

The AN7800 series and the AN7800F series are 3-terminal
fixed positive output voltage regulators. Stabilized fixed out-

put voltage is obtained from unstable DC input voltage without

using 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 1A.

B Features

® No external components

@ Output current in excess of 1A

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

® Internal short-circuit current limiting

@ Internal thermal overload protection

® Output transistor safe area compensation

B Schematic Diagram
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VOLTAGE REGULATORS AN7800/AN7800F Series

B Absolute Maximum Ratings (Ta=25C)

Item Symbol Rating Unit
Input Voltage vV, jg:; z
Power Dissipation P, 15%3 w
Operating Ambient Temperature Topr —30~ +80 T
Storage Temperature Tax —55~+4+150 T

*1  ANTBOS/F, AN7806/F, AN7807/F, AN7408/F AN7809/F, AN7810/F, AN7812/F, AN7815/F, AN7818/F
*2 AN7B20/F, AN7824/F
*3  Follow the derating curve. When T, exceeds 150°C, the internal cireuwit cuts off output.

B Electrical Characteristics (Ta=25C)
® AN7805/7805F (5V Type)

Item Symbol C’il;gitit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T,=25C 48 5 52 \4
Output Voltage Tolerance Vo 1 Y: :fls,: f(p’/( ,I“{;igl}é\; 1A, 4.75 5.25 \%
. ) o V,=75~25V, T,=25C 3 100 mV
Line Regulation REGx 1 V=812V, T,=25C 1 0 —V
) . I, =5mA~15A, T,=: 15 | 100 | mv
Load Regulation REG,. 1 1,5 250~ 750mA. T, s =0 Y
Bias Current Tyrus 2 T,=25C 39 8 mA
7[nput Bias Current Change Al 2 V,=75~25V, T,=25C 1.3 mA
Load Bias Current Change Algiasity 2 Vo=5mA~1A, T,=25C 0.5 mA
QOutput Noise Voltage Voo 1 f=10Hz~100kHz 40 A%
Ripple Rejection Ratio RRR 3 V,=8~18V, [,=100mA, f=120!z 62 dB
" Minimum Input/Qutput Voltage Difference | Vi1 miny I,=1A, T,=25C 2 Y%
Output impedance Zy f=1kllz 17 m
Qutput Short Circuit Current Tosnorn 1 V, =25V, T,=25C 700 mA
Peak Output Current Lowean 1 T,=25T 2 A
Output Voltage Temperature Coefficient | AV o/ T, Io,=5mA, T,=0~125C —03 mV/C

Notel) 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.
Note2) When not specified, Vi=10V, [,=500mA, C,=0.33xF and Co=0.1u4F.

® AN7806/7806F 6V Type)

Iltem Symbol C;l;iitit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=257C 5.75 6 6.25 %
Output Voltage Tolerance Ve 1 ¥: = 8 - ﬂé’lc {"1:)2‘;2‘; 1A, 5.7 6.3 \Y
— — Y= 5 B
Line Regulation REGn 1 X: :gi 1323.\,,‘1\;]:’252,2(: 1; ]ég :::/,
) . o=5mA~15A, T,=257C 14 120 mV
Load Regulation REG, | 1 1 250~ 7T50mA, T,=25¢ 4| 60 | mv
Bias Current Toias 2 T,=25C 3.9 8 mA
Input Bias Current Change Alpason 2 V,=85~25V, T,=25T 1.3 mA
Load Bias Current Change Algiasiy 2 Vo=5mA~1A, T,=25C 0.5 mA
Output Noise Voltage Vio 1 f=10Hz~100kHz 40 uV
Ripple Rejection Ratio RR 3 Vi=9~19V, [,=100mA, =120z 59 dB
Minimum Input/Ohtput Voltage Difference | V 31 ¢miny Io=1A, T,=25C 2 v
Output impedance Zq f=1kHz ) 17 mQ
Output Short Circuit Current Toesnory i V=25V, T,=25C 700 mA
Peak Output Current Lotrent 1 T,=25C 2 A
Qutput Voltage Temperature Coefficient | AV o/ T, lo=5mA, T,=0~125T —04 mV/T

Notel} 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.
Note2) When not specified, V, =11V, Io=500mA, C,=0.33xF and Co=01uF.
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VOLTAGE REGULATORS

AN7800/AN7800F Series

B Electrical Characteristics (Ta=25C)

® AN7807/7807F (7V Type)

Item Symbol C’il;ifxtit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25C ) 6.7 7 7.3 \%
Output Voltage Tolerance Vo 1 ¥j’ — 5(_):5 gg‘é 113025 E‘%‘f 14, 6.6 7.4 \%
. . V,=95~25V, T;=25C 5 140 mV
Line Regulation REGx 1 V.=10~15V, T,=25C 15 7 oy
R Io=5mA~1.5A, T;=25C 14 140 mV
Load Regulation REG. ' [1,=250~750mA, T,=25¢ 4 | 70 | mv
Bias Current Igias 2 T;=25C 3.9 8 mA
Input Bias Current Change Algiasun 2 V,=9.5~25V, T;=25C mA
Load Bias Current Change Algiasiy Ib=5mA~1A, T;=25C 0.5 mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 46 uV
Ripple Rejection Ratio RR 3 Vi=10~20V, I,=100mA, f=120Hz 57 dB
Minimum Input/Outpat Voltage Difference | V p1p(min, Io=1A, T;=25C 2 v
Output impedance Zo f=1kHz 16 mQ
Output Short Circuit Current Tocshorty 1 V=25V, T;=25C 700 mA
Peak Output Current Locpeax) 1 T;=25C 2 A
Output Voltage Temperature Coefficient | AV /T, Io=5mA, T;=0~125C —0.5 mV/C

Notel) 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.
Note2) When not specified, V=12V, I,=500mA, C,=0.33xF and Co=0.1xF.

® AN7808/7808F (8V Type)

Item Symbol C’ill"iitit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25C 7.7 8 8.3 A%
Output Voltage Tolerance Vo 1 ¥: zélafl gg‘é Il?.:és ?%‘eVN 1A, 7.6 8.4 A%
. ) V,=10.5~25V, T;=25C 6 160 mV
Line Regulation REGN 1 V=117V, T,=35C 2 80 v
oo Io=5mA~15A, T;=25C 12 160 mV
Load Regulation REG. 1 o= 250—750mA, T, —25C p 30 v
Bias Current Igias 2 T;=25C 3.9 8 mA
Input Bias Current Change Algiasun 2 V,=10.5~25V, T;=25C mA
Load Bias Current Change Algias 2 o=bmA~1A, T;=25C 0.5 mA
Output Noise Voltage Vio 1 f=10Hz~100kHz 52 uV
Ripple Rejection Ratio RR 3 V,=115~21.5V, [;=100mA, {=120Hz 56 dB
Minimum Input/Output Voltage Difference | V prr(min. Ib,=1A, T;=25C 2 A%
Output impedance Zo f=1kHz 16 mQ
Output Short Circuit Current Toesnore 1 V=25V, T;=25C 700 mA
Peak Output Current Topear 1 T;=25C 2 A
Output Voltage Temperature Coefficient | AV /T, I,=5mA, T;=0~125C —0.5 mV/T

Notel) 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.
Note2) When not specified, V,=14V, I,=500mA, C,=0.334F and C,=0.1xF.
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VOLTAGE REGULATORS AN7800/AN7800F Series

8 Electrical Characteristics (Ta=25C)
® AN7809/7809F 3V Type!

Ttem Symbol CiTriitit ! Condition min. typ. | max. | Unit
Output Voltage Vo 1 T, =25C 8.65 9 9.35 \Y%
Output Voltage Tolerance Vo Co ¥: . é{:%é\é II%U:;II%‘I\\VN 14, 8.55 9.45 \Y%
. . . V,=115~26V, T;=25C 7 180 mV
Line Regulation REG« 1 V.—12~18V. T,=25C 7 90 ey
. . Io=5mA~15A, T,=25C 12 180 mV
Load Regulation REG, 1 L. =250~ 750mA. T, =25C f %0 —
Bias Current Lme | 2 | T,=25C 39 8 | mA
Input Bias Current Change Algiasin 2 V,=115~26V, T;=25TC 1 mA
Load Bias Current Change Algiasi: 2 I[o=5mA~1A, T,=25C 0.5 mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 37 uV
Ripple Rejection Ratio RR 3 V,=12~22V, 1,=100mA, f=120Hz 56 dB
Minimum Input Output Voltage Difference { Vieqmin. I,=1A, T;=25C 2 Vv
Output impedance Zy f=1kHz 16 mQ
Output Short Circuit Current Totsnorts 1 V,=26V, T;=25C 700 mA
Peak Output Current Toreaw 1 T,=25C 2 A
Dutput Voltage Temperature Coefficient | AV, T [o=5mA, T;=0~125C —0.5 mV/TC

Notel: 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?  When not specified, V=13V, L, =300mA, C,=0.33xF and Co=0.1xF.

® AN7810/7810Fi 10V Type)

[tem Symbol C’il;iitit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25C 3.6 10 10.4 A%
Output Voltage Tolerance Vo 1 ‘T,l - (lﬁfl%g\/c 1103;5?%%{ 1A, 95 10.5 Y
i . N V,=125~27V, T;=25C 8 200 mV
Line Regulation REG 1 N Z13-19V, T,=25C 25 100 v
Load Regulation REG, 1 [,=5mA~15A, T;=25C 12 200 mV
) 1,=250~750mA, T;=25C 4 100 mV
Bias Current | (. 2 T;=25C 3.9 8 mA
Input Bias Current Change Algsesan 2 V,=12.5~27V, T;=25C 1 mA
Load Bias Current Change Algiasis 2 I,=5mA~1A, T,=25C 0.5 mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 63 uV
Ripple Rejection Ratio RR 3 V,=13~23V, [,=100mA, f=120Hz 56 dB
Minimum Input Output Voltage Difference | Vpipmin.s Io,=1A, T;=25C 2 \%
Output impedance Zo f=1kHz 16 mQ
Output Short Circuit Current Tosnoru 1 Vv, =27V, T;=25C 700 mA
Peak Output Current Toreai 1 T,=25C 2 A
Qutput Voltage Temperature Coefficient | AVo- Ty [,=5mA, T;=0~125C -0.6 mV:C

Notel - 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.
Note2: When not specified, V, =16V, [, =500mA, C,=0.33uF and Co=0.1pF.
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VOLTAGE REGULATORS AN7800/AN7800F Series

M Electrical Characteristics (Ta=25C)
® AN7812/7812F(12V Type)

Item Symbol C’il;(éitit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25C 11.5 12 1255 v
Output Voltage Tolerance | Vo D St s A et 114 126 | V
. . V,=14.5~30V, T;=25C 10 240 mV
Line Regulation REGx 1 Vi—16~22V, T,=25C 3 120 v
. Io=5mA~15A, T;=25C 12 240 mV
Load Regulation REG: U [1,=250~750mA, T,=25C 4 | 120 | mv
Bias Current Igias 2 T;=25C 4 8 mA
Input Bias Current Change Algiasin) 2 V,=14.5~30V, T;=25C 1 mA
Load Bias Current Change Algiasiy 2 o=bmA~1A, T;=25C 0.5 mA
Output Noise Voltage Voo 1 f=10Hz~100kHz 75 uV
Ripple Rejection Ratio RR 3 V,=15~25V, [,=100mA, f=120Hz 55 dB
Minimum Input/Output Voltage Difference | Vpiecmin,y Io=1A, T;=25C 2 v
Output impedance Zo f=1kHz 18 mQ
Output Short Circuit Current Tosnoro 3 V=30V, T;=25C 700 mA
Peak Output Current Topeay 3 T;=25C 2 A
Qutput Voltage Temperature Coefficient | AVo/ T, Io=5mA, T;=0~125C —0.8 mV/C

Notel) 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.
Note2) When not specified, V,=19V, I, =500mA, C,=0.33uF and C,=0.1xF.

® AN7815/7815F(15V Type)

Item Symbol C’iIx“iitit Condition min. | typ. { max. | Unit
Output Voltage Vo 1 T;=25C 144 15 15.6 A\
Output Voltage Tolerance | Vo D et St A 14.25 1575 | Vv
. . V,=17.5~30V, T;=25T 11 300 mV
Line Regulation REG 1 V.=20~26V. T,-:JZS"C 3 150 —
. Io=5mA~15A, T;=25C 12 300 mV
Load Regulation REG. 1 ,=250-750mA, T,=25C 4 | 150 | mv
Bias Current Isias 2 T;=25C 4 8 mA
Input Bias Current Change Algiasan 2 Vi=17.5~30V, T;=25C 1 mA
Load Bias Current Change Algasay 2 Io=5mA~1A, T;=25C 0.5 mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 90 uV
Ripple Rejection Ratio RR 3 V,=18.5~285V, f=120Hz 54 dB
Minimum Input/Output Voltage Difference | V pir(min,y I,=1A, T;=25C 2 A\
Output impedance Zo f=1kHz 19 mQ
Output Short Circuit Current Townorty 1 V,=30V, T;=25C 700 mA
Peak Output Current Tocreary 1 T;=25C 2 A
COutput Voltage Temperature Coefficient | AV o/ Ta Io=5mA, T;=0~125C —1 mV/CT

Notel) 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.
Note2) When not specified, V=23V, I, =500mA, C,=0.33xF and Co=0.1xF.
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VOLTAGE REGULATORS

AN7800/AN7800F Series

B Electrical Characteristics (Ta=25C)

® AN7818/7818F(18V Type:

Item Symbol C’l'l;‘iitit Condition min typ. | max. | Unit
Output Voltage Vo 1 T;=25C 17.3 18 18.7 \%
Output Voltage Tolerance Vo 1 ¥: - 31}32{ II‘;D:; ’f%evw 1A, 17.1 18.9 \%
) ) . V,=21~33V, T,=25C 14 | 360 | mV
Line Regulation REG 1 V,=24-30V, T,=25C 1 180 v
i . Io=5mA~15A, T,=25C 12 360 mV
Load Regulation REG, 1 L= 250~ 750mA, T, =25C 1 180 =
Bias Current Lgias 2 T,=25C 4.1 8 mA
Input Bias Current Change Algiason 2 V,=21-~33V, T,=25C 1 mA
Load Bias Current Change Algias 2 In=5mA~1A, T;=25TC 0.5 mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 110 uV
Ripple Rejection Ratio RR 3 V,=22~32V, [,=100mA, f=120Hz 53 dB
Minimum Input Output \ oltage Difference | V iri(min, I[b=1A, T;,=25C 2 \%
Output impedance Za f=1kHz 16 mQ
Output Short Circuit Current Locshorn 1 V,=35V, T;=25C 700 mA
Peak Output Current Locpean) 1 T;=25C 2 A
QOutput Voltage Temperature Coefficient | AV, T, Io=5mA, T;=0~125C —1.1 mV;/C

Notel: 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.

Note2

® AN7820/7820F 20V Type

When not specified. V=27V, [,=300mA, C,=0.334F and Co=0.1xF.

Test

Item Symbol Cireuit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25C 19.2 20 20.8 \%
Output Voltage Tolerance Vo 1 }l: - 6’}51 gg\é If)’:;?%evw 1A, 19 21 \Y
) ) N V,;=23~35V, T;=25C 15 400 mV
Line Regulation REG 1 Vi Z26-32V. T,=25C - 200 _—
. N I,=5mA~15A, T;=25C 12 400 mV
Load Regulation REG b Mo=250~750mA, T,=25¢C 4 200 | mV
Bias Current Isias 2 T;=25C 4.1 8 mA
Input Bias Current Change Algiaarsi 2 V,=23~-35V, T;=25C 1 mA
Load Bias Current Change Algiass 2 I,=5mA~1A, T;=25C 0.5 mA
Output Noise Voltage Vo 1 f=10Hz~100kHz 110 uV
Ripple Rejection Ratio RR 3 V,=24~34V, I,b=100mA, f=120Hz 53 dB
Minimum Input Output Voltage Difference | V bigimin. I,=1A, T;=25C 2 \%
Output impedance Za f=1kHz 22 mQ
Output Short Circuit Current 1 V,=35V, T;=25C 700 mA
Peak Output Current Logpeai 1 T;=25C 2 A
Output Voltage Temperature Coefficient | AY ¢ T, [,=5mA, T;=0~125C —1.2 mV;C

Notel 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.
Note2: When not specified, V,=29V, L,=500mA, C,=033xF and Co=0.1uF.
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VOLTAGE REGULATORS

AN7800/AN7800F Series

M Electrical Characteristiecs (Ta=25C)

® AN7824/7824F (24V Type)

Item Symbol C’il;?:iti t Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25C 23 24 25 A%
Qutput Voltage Tolerance Vo 1 ¥‘; = gs:igg\é IlgD: ;ﬂl‘}v ~1A, 22.8 25.2 v
. . V,=27~38V, T;=25C 18 480 mV
Line Regulation REGy 1 V.=30=36V, T,—25C 5 240 v
i Ib=5mA~15A, T;=25TC 12 480 mV
Load Regulation REG. 1 [,=250~750mA, T, =25 4 | 240 | mv
Bias Current Igias 2 T;=25C 4.1 8 mA
Input Bias Current Change Algiasan 2 V,=27~38V, T;=25C 1 mA
Load Bias Current Change Alpjasy 2 I,b=5mA~1A, T;=25C 0.5 mA
Output Noise Voltage Voo 1 f=10Hz~100kHz 170 uV
Ripple Rejection Ratio RR 3 V,=28~38V, [,=100mA, f=120Hz 50 dB
Minimum Input/Output Voltage Difference | V pir(min.) IL,=1A, T;=25C 2 Vv
Output impedance Zo f=1kHz 28 mQ
Output Short Circuit Current Totshorty 1 V=38V, T;=25C 700 mA
Peak Output Current Topeary 1 T;,=25T 2 A
CQutput Voltage Temperature Coefficient | AVo/ Ty Io=5mA, T;=0~125C —14 mV/C

Notel) 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.
Note2) When not specified, V,=33V, [,=500mA, C,=0.33¢F and Co=0.1xF.
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VOLTAGE REGULATORS AN7800/AN7800F Series
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