Voltage Regulators - | Panasonic

AN79NOO Series

3-pin Negative Output Voltage Regulator (300mA Type)

B Overview Unit : mm
The AN79NOO series is 3-pin fixed negative output volt- 80 1%
age regulators. Stabilized fixed output voltage is obtained 3.05
from unstable DC input voltage without using any exter- i = po" )
nal components. 12 types of output voltage are d{gg il% |
available ; —4V, —5V, —8V, —7V, —8V, —9V, —10V, 2
—12v, —15V, —18V, —20V and —24V. They can be R |
used widely in power circuits with current capacitance up 1 [ ' "
to 300mA. Il 2.
I
H Features -
« No external components 0.75£023 Ih
« Output voltage . —4V, —5V, —6V, —7V, —8V, —9V, L 05£025 |, t} 0.5+0.1
—10V, —12V, —15V, —18V, —20V, —24V e : 176
« Short-circuit current limiting buiit-in -4 1 : Common
» Thermal overioad protection built-in @jﬁ i : g‘:::m
« Output transistor safe area compensation
JEDEC : TO-126 (SSIP003-P-0000C)

Il Block Diagram
1 ) Common
Ry
+
Voltage Error Amp.
Reference Rx
- 3 ) Output i
Starter Q :
'l‘l:rh:len::‘i:m Pass Tr.
Current
Limiter
Rsc
2 ) Input
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Voltage Regulators AN79NOO Series
Il Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Rating Unit
—35% v
Input voltage P v
Power dissipation 8% w
Operating ambient temperature Topr —20to +80 T
Storage temperature Teg —55t0 +150 T

*1  AN79NO4, AN79NOS5, AN7INOG6, ANTINO7

*2  AN79N20, AN79N24

*3  Follow the derating curve, When T exceeds 150°C, the internal circuit cuts off the output.

M Electrical Characteristics (Ta=25C)

» AN79N04 (—4V Type)

» AN79NO08, AN79N09, AN79N10, AN79N12, AN79N15, ANTIN18

Parameter Symbol Condition min typ max Unit

Output voltage Vo T;=25TC —3.84 —4 | —4.16 \'
Output voltage tolerance Vo Vi=—61to0 —25V,Ip=>5 to 200mA —38 —_ —4.2 \'
Line regulation REGy, Vi=—6to —25V, T;=25C — 9 40 mV

Vi=—7t0 —17V, T;=25C — 4 20 mV

. Io=11t0300mA, T;=25C — 20 80 mV

Load regulation REG.

Io=35 to 200mA, T;=25C — 10 40 mV
Bias current Inias ‘T;=25C — 3 5 mA
Input bias current fluctuation Ao Vi=—7t0 —25V, Tj=25C —_ — 0.5 mA
Load bias current fluctuation Alpiasu) Io=>5 to 200mA, T;=25C — o 0.1 mA
Output noise voltage Ve f=10Hz to 100kHz — 100 — #V_ |Voltage|
Ripple rejection ratio RR [}’;:126}7[;0 A 60 — Bl :::3;.
Minimum input/output voltage difference VDIF(min) Io=200mA, T;=25C — 1.1 — v
Output short circuit current To(snon) Vi=—35V, T;=25C — 10| — mA
Peak output current To (pea) T,=25C — 500 | — mA
Output voltage temperature coefficient 4Vo/Ta Io=5mA — —0.4 — |[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, Vi=—9V, [o= 100mA, C;=2 «F, Co=1 xF and T;=0to 125C
BN L932852 0012578 828 M
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- ANZ79NOO Series Voltage Regulators

B Electrical Characteristics (Ta=25TC)
*AN79N05 (—5V Type)

Parameter Symbol Condition min typ max Unit

Output voltage Vo T,=25TC —4.8 -5 | —5.2 v
Output voltage tolerance Vo Vi=—710 —25V,lp=5t0200mA | —4.75 | — | —5.25 v
Line regulatiol:l REGn vi=—T7to —25V, T;=25C — 10 50 mV
Vi=—8to —18V, T;=25C — 5 30 mV
. Io=1 to 300mA, T;=25C —_— 20 100 mV

Load regulation REGL
To=>5 to 200mA, T;=25C —_— 10 50 mVY
Bias current Toius T;=25C — 3 5| ma
Input bias current fluctuation Apias(N) Vi=—8to —25V, T;=25T — —_ 0.5 mA
Load bias current fluctuation Algiss i) Io=>5 to 200mA, T;=25C _ —_— 0.1 mA
Output noise voltage Vo f=10Hz to 100kHz —_ 125 —_— 1A%
Ripple rejection ratio RR M L 18V, lo=50mA, 60| — | — dB
Minimum input/output voltage difference VoEmn) | Jo=200mA, T;=25TC — 1.1 —_ \Y%
Output short circuit current To(shon) Vi=—35V, T;=25C - — 10 — mA
Peak output current o (Pea) T;=25C - —_ 500 [ — mA
Output voltage temperature coefficient 4Vo/Ta TIo=5mA — —0.4 — |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, Vi=—10V, Io=100mA, C;=2 uF, Co=1xF and T;=0to 125T

» AN79N06 (—6V Type)

Parameter Symbol Condition min typ max Unit
Output voltage Vo T,=25T ' —5.75 —6 | —6.25 v
Output voltage tolerance Vo Vi=—8to —25V,Ib=510200mA | —5.7 — —6.3 \4
Line regulation " vi=—8to —25V, T;=25T — 11 60 mV
Vi=—9to — 19V, T;=25C — 6 40 mV
=1 to 300mA, T;=25C — 20 120 \'4

Load regulation REGL fo ad . m
Io=>5 to 200mA, T;=25C — 10 60 mV
Bias current TBias T;=25C —_ 3 5 mA
Input bias current fluctuation AlBias(1N) Vi=—9to —25V, Tj= 25C —_— . 0.5 mA
Load bias current fluctuation Mpias(L) Io=5 to 200mA, T;=25C — — 0.1 mA
Output noise voltage Vie .| f=10Hz to 100kHz —_— 150 —_ 1A'
Ripple rejection ratio RR ;lzli)zl;o ~19V, lo=50mA, 60 — — dB
Minimum input/output voltage difference VDIF(min.) Io=5mA, Tj=0to 125°C —_ 1.1 —_ v
OQutput short circuit current Toswon | Vi=—35V, T;=25C — 10| — mA
Peak output current Lo peak) T,=25C — 500 —_ mA
Output voltage temperature coefficient 4Vo/Ta | Io=200mA — —04 | — |mW/T

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, Vi=—11V, Ilo=100mA, C;=2 uF, Co=1uF and T;=0 to 125TC
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Voltage Regulators AN79NOO Series

B Electrical Characteristics (Ta=25T)
*AN79NO7 (—7V Type)

Parameter Symbol Condition min typ max Unit
Output voltage Vo T;=25C —6.7 -7 —173 v
Output voltage tolerance Vo Vi=—91t0 —25V,Io=51t0 200mA { —6.65 —_— —7.35 v
Line regulation REG Vi=—9t0 —25V, T;=25T — 12 70 mV
Vi=—10to —20V, T;=25T —_— 7 35 mV
X Io=1to 300mA, T;=25C —_ 20 140 mV

Load regulation REG.
Io=5t0 200mA, T;=25C —_— 10 70 mV
Bias current Ipias T;=25TC — 3 5 mA
Input bias current fluctuation Alpins vy Vi=—10to —25V, T;=25C — —_ 0.5 mA
Load bias current fluctuation Algias(y) Io=5 to 200mA, T;=25C — —_ 0.1 mA
Output noise voltage Vo f=10Hz to 100kHz — 175 — %
Ripple rejection ratio RR P oidie —20V, lo=s0mA, | 5o | __ [ _ dB
Minimum input/output voltage difference VDIF (min) Io=200mA, T;=25C — 1.1 —_ A%
Output short circuit current To(shor) Vi=-—35V, T;=25C — 10 — mA
Peak output current To (pea) T;=25C —_ 500 — mA
Output voltage temperature coefficient 4Vo/Ta Io=5mA — —0.5 -— 1mV/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;= — 12V, Io=100mA, C;=2 uF, Co=1 yF and T;=0to0 125C

» AN79N08 (—8V Type)

Parameter Symbol Condition min typ max Unit
Output voltage Vo T;=25TC —-7.7 —8 | —83 A%
Output voltage tolerance Vo Vi=—105t0 —25V,[0=510200mA| —7.6 — —8.4 \4
Line regulation REGy Vi=—10510 —25V, T,=25C | — 13 80 mV
Vi=—11lto —21V,T;=25C — 8 40 mV
. Io=11t0 300mA, T;=25T — 25 160 mV

Load regulation REGL
Io=5 to 200mA, T;=25T —_ 10 80 mV
Bias current Igias T;=25TC — 3 5 mA
Input bias current fluctuation Alpias (v Vi=—105t0 —25V, T;=25C | — — 0.5 mA
Load bias current fluctuation Mg Io=5 to 200mA, T;}=25C — —_ 0.1 mA
Output noise voltage Vo f=10Hz to 100kHz — 200 — A%
Ripple rejection ratio RR 1\2:57)::1}4? NARCCAS 5| — | — dB
Minimum input/output voltage difference VDiIF(min.) Io=200mA, T;=25C — 1.1 —_ v
Output short circuit current To(shon) Vi=-35V, T;=25TC —_ 10 —_ mA
Peak output current Yo (Peak) T;=25TC — 500 —_ mA
Output voltage temperature coefficient 4Vo[Ta Io=5mA — —0.6 — | 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, V1= ~14V, [o=100mA, C;=2 4F, Co=1 #Fand T;=010 125C
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AN7Z79NOO Series Voltage Regulators

B Electrical Characteristics (Ta=25T)
« AN79N09 (—8V Type)

Parameter Symbol Condition min typ max Unit

Output voltage Vo T;=25C —8.65 -9 | —9.35 \Y
Output voltage tolerance Vo Vi=—115t0 —26V,Io=>510200mA | —8.55 —_— —9.45 v
Line regulation REG Vi=—11.5t0 —26V, T;=25C | — 14 80 mV
Vi=—121t0 —22V, T;=25C — 9 50 mV
. Io=1to 300mA, T;=25C e 25 180 mV

Load regulation REG,
Io=5 to 200mA, T;}=25C —_ 10 90 mV
Bias current Igias T;=25C — 3 5 mA
Input bias current fluctuation Algias () Vi=—11.5t0 —26V, T;=25C | — —_ 0.5 mA
Load bias current fluctuation Algia() Io=5 to 200mA, T;=25C — —_ 0.1 mA
Output noise voltage Vo f=10Hz to 100kHz —_— 225 — uv
_ Ripple rejection ratio RR 2’52&1{‘; to =22V, 1o=50mA, 58] — | — dB
Minimum input/output voltage difference VoFmn) | Io=200mA, T;}=25T — 1| — A%
Output short circuit current To(shom Vi=—35V, T;=25C — 10| — mA
Peak output current Io(pear) T;=25TC — 500 —_ mA
Output voltage temperature coefficient AVo/Ta | [b=5mA — —06 | — |mV/T

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, Vi=—15V, Io=100mA, C;=2 uF, Co=1xF and T;=0to 125C

« AN79N10 (—10V Type)

Parameter Symbol Condition min typ max Unit
Output voltage Vo T,=25TC —96 | —10 | —104 v
Output voltage tolerance Vo Vi=—125t0 —27V,[b=5t0200mA | —9.5 — | —105 v
Line regulation REGn Vi=—125t0 —27V, T;=25TC _— 15 80 mV
Vi=—13t0 —23V, T;=25TC —_ 10 50 mV
. Io=1to 300mA, T;=25TC —_ 25 200 mV

Load regulation REG.
Io=>5 to 200mA, T;=25C - 10 100 mV
Bias current IBias T;=25C —_ 3.0 5 mA
Input bias current fluctuation Algiasv) vi=—125t —27V,T;=25C | — —_ 0.5 mA
Load bias current fluctuation Algiastn) Io=>5 t0 200mA, T;=25C — — 0.1 mA
Output noise voltage Vo £=10Hz to 100kHz — 250 [ — uv
Ripple rejoction ratio RR ?Q:SBI?A‘}; A sg| — | — dB
Minimum input/output voltage difference VDiF(min) Ib=200mA, T;=25T —_ 1.1 — v
Output short circuit current Yo (shor) Vi=—-35V, T;=25C — 10 — mA
Peak output current To (pear) T;=25C — 500 — mA
Output voltage temperature coefficient 4Vo/Ta Io=5mA : — —0.7 — |mV/T

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.
Note2) When not specified, Vi= — 16V, lo=100mA, Ci=2 uF, Co=1 xF and T;j=0t0 125TC
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Voltage Regulators AN79NOO Series

B Electrical Characteristics (Ta=25C)
» AN79N12 (—12V Type)

Parameter Symbol Condition min typ max Unit
Output voltage Vo T;=25C —115 | —12 | —125 v
Output voltage tolerance Vo Vi=—14.5t —30V,[b=5t0200mA | —11.4 — | —12,6 \4
Vi=—1451t0 —30V,T;=25C | — 15 0 \%
Line regulation REGN ! 0 —30 L 8 =
Vi=—15t0 —25V, T;j=25C — 10 50 mV
Io=1to 300mA, T;=25C — 25 240 mV
Load regulation REG, o .
Io=5 to 200mA, T;=25T — 10 120 mV
Bias current Ipias [ T;=25C — 3 5 mA
Input bias current fluctuation Algiasim) Vi=—14510 —30V, T;=25C | — — 0.5 mA
Load bias current fluctuation Alpias 1) Io=35 t0 200mA, T;=25TC —_ — 0.1 mA
Output noise voltage Vo f=10Hz to 100kHz -—_ 300 —_— A%
Ripple rejection ratio RR 2’512?)[{!52 to —25V, lo=50mA, 51 — | — dB
Minimum input/output voltage difference VDiE(min.) Io=200mA, T;}=25C —_— 1.1 — v
Output short circuit current To(shor) Vi=—35V, T,=25TC —_ 10| — mA
Peak output current Lo (pesk) T,=25T — 500 [ — mA
Output voltage temperature coefficient 4Vo/Ta Io=5mA — —0.8 — [mVv/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, Vi=—19V, Io=100mA, Ci=2uF, Co=1y«F and Tj=010125C

* AN79N15 (—15V Type)

Parameter Symbol Condition min typ max Unit
Output voltage Vo T;=25T —14.4 —15 | —15.6 \
Output voltage tolerance Vo Vi=—175t0 —30V,Io=5t0 200mA |—14.25 — [—15.75 v
=—117. — T, = N 1
Line regulation REG Vi 7.5t0 —30V, T;=25C 6 80 mV
Vi=—1810 —28V, T;=25TC — 11 50 mV
Io=1to 300mA, T;=25T — 25 240 \'/
Load regulation REGL © 2 - i -
Io=5 to 200mA, T;=25C — 10 120 mV
Bias current Igias T;=25TC —_ 3 5 mA
Input bias current fluctuation Apias (o) Vi=—175t0 —30V, T;=25C | — — 0.5 mA
Load bias current fluctuation Algias (1) Io=5to 200mA, T;=25C —_ —_ 0.1 mA
Output noise voltage Voo f=10Hz to 100kHz —_ 375 — A%
Ripple rejection ratio RR PI;:lZ:)l!li to —28V,Io=50mA, 56 — —_— dB
Minimum input/output voltage difference VDIF(min) Io=200mA, T;=25TC — 1.1 — v
Output short circuit current Io(Shor) Vi=—35V, T;=25C —_ 10 —_ mA
Peak output current Topea) T;=25T — 500 [ — mA
Output voltage temperature coefficient 4Vo/Ta | Io=5mA — —09 | — |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, Vi= —23V, Io=100mA, Ci=2uF,Co=1xFand T,;=0t0 125C
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AN79NOO Series Voltage Regulators

M Electrical Characteristics (Ta=25C)
* AN79N18 (—18V Type) o

Parameter Symbol Condition min typ max Unit

Output voltage Vo T;=25C —173 | —18 | —18.7 v
Output voltage tolerance Vo Vi=—21t0 —33V,[,=51200mA | —17.1 —_— —18.9 v
Line regulation REGmn V;=—21to —33V, T;=25C — 18 80 mV
Vi=—22t0 —32V, T;=25TC _— 13 50 mV
. : Io=1to 300mA, T;=25C — 30 300 mV

Load regulation REGL
Io=>5 to 200mA, T;=25C — 10 150 mV
Bias current . IBias T,=25C — 3 5 mA
Input bias current fluctuation AlgiasN) Vi=—211t0 —33V, T;=25C —_— — 05 mA
Load bias current fluctuation dIgiasL) Io=5 to 200mA, T;j=25C —_ — 0.1 mA
Output noise voltage Vo f=10Hz to 100kHz — 450 | — uv
Ripple rejection ratio RR 2,;:127)%[3‘ to =32V, lo=50mA, 55 — — dB
Minimum input/output voltage difference VDIF (min.) Io=200mA, T;j=25C — 1.1 — \%
Output short circuit current To(shom) Vi=—35V,T;=25C —_ 10 —_ mA
Peak output current Io (pea) T,=25C — 500 | — mA
Output voltage temperature coefficient 4VofTa Io=5mA — —1 — mVv/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, Vi= —27V, lo=100mA, C;=2 uF, Co=1xF and T;j=010 125C

« AN79N20 (—20V Type)

Parameter Symbol Condition min typ max Unit
Output voltage Vo T,=25C —19.2 —20 | —208 A%
Qutput voltage tolerance Vo Vi=—2310 —35V,b=510200mA | —19 — —21 A\
Line regulation REGny .V[= —23to —35V, T;=25C — 19 80 mV
Vi=—24to —34V, T;=25C — 14 70 mV
. Io=1to 300mA, T;=25C — 30 300 mV

Load regulation REGL
Io=>5 to 200mA, T;=25C — 10 150 mV
Bias current Igias T;=25C —_— 3 5 mA
Input bias current fluctuation Algias (0 Vi=—-23to —35V, T;=25C — — 0.5 mA
Load bias current fluctuation Algias (1) Io=5 to 200mA, T;=25T — —_— 0.1 mA
Output noise voltage Vo f=10Hz to 100kHz — 500 — A%
Ripple rejection ratio RR ?’;7265;; to =34V, Io=30mA, 54 — — dB
Minimum input/output voltage difference VDIF(min.) Io=200mA, T;=25C — 1.1 — v
Output short circuit current To(shor) vi=-—35V, T;=25TC — 10 —_ mA
Peak output current To(peak) T,=25TC — 500 —_ mA
Output voltage temperature coefficient 4Vo/Ta Io=5mA 1 — -1 — |mV/T

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= —29V, [b=100mA, C;=2 F, Co=1pF and T;=010.125C
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Voltage Regulators AN79NOO Series
M Electrical Characteristics (Ta=25T)
» AN79N24 (—24V Type)
Parameter Symbol Condition min typ max Unit
Output voltage Vo T;=25C -23 —24 —25 v
Output voltage tolerance Vo Vi=—27t0 —38V,I,=510200mA | —22.8 — | —252 v
Vi=—271t0 —38V, T;=25 — 0 \%4
Line regulation REGn ! 27to ,=25C 2 80 =
Vi=—-27t0 —37V, T;=25C — 15 70 mV
Io=1to 300mA, T;=25TC — 30 300 v
Load regulation REG_ ° . =
Io=>5 to 200mA, T;=25C — 10 150 mV
Bias current Iniss T;=25C e 3 5 mA
Input bias current fluctuation Az Vi=—271t0 —38V, T;=25C —_ —_— 0.5 mA
Load bias current fluctuation Algissr) Io=35to 200mA, T,;=25C — — 0.1 mA
Output noise voltage Voo f=10Hz to 100kHz —_ 600 —_ uVv
Ripple rejection ratio RR :_/ ;72:)1?181 to —38V, lo=50mA, 54 — — dB
Minimum input/output voltage difference VDIF(min.) Io=200mA, T;=25TC -_ 1.1 —_— v
Output short circuit current Lo (shon) Vi=—35V, T;=25TC — 10| — mA
Peak output current Io(peak) T;=25C — 500 | — mA
Output voltage temperature coefficient 4Vo/Ta Io=5mA — —1 — |mV/C

Note 1) The specified condition T;=25°C means that th
drift in characteristic value due to the rise in chi
Note 2) When not specified, V;=

M Basic Regulator Circuit

~Vi Input
AN79N0OO

G

+ JT Common T

—33V,1o=100mA, C;=2 4F, Co=1 yF and T,=0 to 125C

Output

Co

—Vq

G is connected when the input line is long. 2 4F

Co improves the transient response. 1 uF

B Application Circuit

-V Input Output
AN79NOO
iz ze
1.F T Common l Vo'
+ -— 'ID
I

o= Yo +1,

. IR 932852 0012584 021 WA

e test should be carried out with the test time so short {within 10ms) that the
ip junction temperature can be ignored.
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AN79NOO Series Voltage Regulators

B Characteristics Curve
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