VOLTAGE REGULATORS AN79LO0 Series

AN79L0O0O Series

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

Bl Outline ]
The ANT79L00 series is 3-terminal fixed negative output Unit * mm
voltage regulator. Stabilized fixed output voltage is 50+0.2 40202
obtained from unstable DC input voltage without using any pal
external components. 12 types of output voltage are avail- 1}
able, —4V,—3V, —6V, —7V, —8V, —9V., —10V, —12V, | I ’ e ‘
=15V, —18V, —20V and —24V. They can be used widely in - I
power circuits with current capacity up to 100mA. ’ \ ! b
B Features ) ‘ | |
® No external components T }

e 0.45"53

@ Output current in excess of 100mA 23+0.2
® Output voltage : —4V, —5V, =6V, —7V,—8V, —9V,— 10V,

—12V, —15V, —18V, =20V, —24V 1 : Output
® Short-circuit current limiting built in :23 :?ommon
. o ) : t
® Thermal overload protection built in ' Bottom View ! ‘JEDEn([IniTO—92
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VOLTAGE REGULATORS ' " 'AN79L00 Series

B Absolute Maximum Ratings (Ta=25C)

Item Symbol Rating Unit
—35%! A
Input Voltage Vv, a0 v
Power Dissipation Py 650*2 mW
Operating Ambient Temperature Toor —20~ +80 C
Storage Temperature Tog —55~ +150 C

¥1 AN79L04, AN79L05, AN79L06, AN79L07, AN79L08, AN79L09, AN79L10, AN79LI12, AN79L15, AN79L18 *2 AN79L20, AN79L24
%3 Follow the derating curve. When T, exceeds 150°C, the internal circuit cuts off the output.

B Electrical Characteristics (Ta=25C)
® AN79L04 (—4V Type)

Item Symbol C’il;fc::itit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25C —3.84 —4 |—4.16 Vv
QOutput Voltage Tolerance Vo 1 V,=—7~—19V, [,=1~70mA —38 —4.2 \%
. . V,=—6~—20V, T,=25C 80 mV
Line Regulation REG,y 1 V.= 7~ 17V, T,=25C 0 o
. I[,=1~100mA, T;=25C 10 60 | mV
Load Regulation REG. 1 o= 1—40mA, T,—25¢C 15 30 v
Bias Current Tsias 2 T,;=25C 3 5 | mA
Input Bias Current Fluctuation Algiasiny 2 V,=—7~—19V, T;=25C 0.5 | mA
Load Bias Current Fluctuation Algiasy 2 I,=1~40mA, T;=25C 0.1 mA
Output Noise Voltage Vo 1 f=10Hz~100kHz, T.=25C 38 uV
Ripple Rejection Ratio RR 3 V,=—7~—17V, f=120Hz, T,=257C 55 dB
Minimum Input/Output Voltage Difference | Vpieeminy T;=25C 0.8 \'
Qutput Short Circuit Current Toesnor 1 V,=-35V, T;=25TC 200 mA
Output Voltage Temperature Coefficient | AVo/Ta 1 Io,=5mA —0.4 mV/TC

Note 11 The specified condition T, =25 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, lo=40mA, C,=2¢F, Co=1uF and T,=0~125C

® AN79L05 (—5V Type)

Item Symbol C’il;(zls.xtit Condition min. typ. | max. | Unit
QOutput Voltage Vo 1 T;=25C —4.8 —5 | —52 \'%
Output Voltage Tolerance Vo 1 V,=—8~—20V, [(,=1~70mA —4.75 —5.25 \'%
. . V,=—7~-21V, T;=25C 100 mV
Line Regulation REG|y 1 V.= —B~—18V, T,=25C 0 mv
i I,=1~100mA, T;=25C 11 60 mV
Load Regulation REG, 1 L=1~40mA, T,=25C 5 = v
Bias Current Loias 2 T,=25T 3 5| mA
Input Bias Current Fluctuation Alpiss 2 V,=—8~—20V, T;=25C 0.5 mA
Load Bias Current Fluctuation Algaso) 2 I,=1~40mA, T;=25T 0.1 mA
Qutput Noise Voltage Voo 1 f=10Hz~100kHz, T.=25C 40 uV
Ripple Rejection Ratio RR 3 V,=—8~—18V, f{=120Hz, T,=25C 55 dB
Minimum Input/Output Voltage Difference |V pirimsn) T;=25C 0.8 \'%
Output Short Circuit Current Lo(shorny 1 V,=-—35V, T;=25C 200 mA
Output Voltage Temperature Coefficient | AVo/ T 1 Io=5mA —0.4 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, V;=—10V, I,=40mA, C,=2uF, Co=1xF and T;=0~125C
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VOLTAGE REGULATORS AN79LOO Series

B Electrical Characteristics (Ta=257)
® AN79L06 (—6V Type)

Item Symbol C};iitit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25T —5.76 —6 |—6.24 \%
Output Voltage Tolerance Vo 1 V,=—-9~-=21V, [,=1~70mA —5.7 —6.3 A%
. . V,=—-8~-22V, T;=25C 120 | mV
Line Regulation REG;y 1 V.= —9=—19V, T,=25C 60 v
. [,=1~100mA, T;=25C 12 60 | mV
Load Regulation REG, 1 o= 1=40mA, T,=25C s 0 mv
Bias Current Igias 2 T;=25C 3 5 | mA
Input Bias Current Fluctuation Algiasis) 2 V,=—9~-21V, T;=25C 0.5 | mA
Load Bias Current Fluctuation Algiasy) 2 Io=1~40mA, T;=25TC 0.1 mA
Output Noise Voltage Vo 1 f=10Hz~100kHz, T,=25C 44 A%
Ripple Rejection Ratio RR 3 V,=—9~—19V, f=120Hz, T,=25C 55 dB
Minimum [nput /Output Voltage Difference | Vomins T;=25C 0.8 A%
Qutput Short Circuit Current Toisnor 1 V,=-35V, T;=25C 200 mA
Output Voltage Temperature Coefficient AVe/T, 1 o=bmA —0.4 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 2i When not specified, V, = - 11V, I, =40mA, C, =2xF, Co=1¢F and T;=0~125C

® AN79L07 (—17V 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,=—-10~-22V, [,=1~70mA —6.65 -7.35 \'
. . Vi=—9~-23V, T;=25C 140 | mV
Line Regulation REGx 1 V.= 10~ —20V, T,=25¢C 70 v
k 0=1~100mA, T;=25C 13 70 | mV
Load Regulation REG, 1 Io=1—40mA, T,=25¢C 5 20 oV
Bias Current Igias 2 T;=25C 3 5 1 mA
Input Bias Current Fluctuation Algigsiy 2 V,=—10~-22V, T,=25C 0.5 | mA
Load Bias Current Fluctuation Algjasy) 2 I,b=1~40mA, T;=25TC 0.1 mA
Qutput Noise Voltage Vaa 1 f=10Hz~100kHz, T,=25C 48 A%
Ripple Rejection Ratio RR 3 V,=—10~—-20V, f=120Hz, T,=25C 54 dB
Minimum Input/Output Voltage Difference | Vprpmin,y T;=25TC 0.8 \Y%
Output Short Circuit Current Toshory 1 V,=—35V, T;=25TC 200 mA
Output Voltage Temperature Coefficient | AVo/ T, 1 Io,=5mA —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,=40mA, Co=1¢F and T,=0~125C
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VOLTAGE REGULATORS AN79LO0 Series

B Electrical Characteristics (Ta=25C)
® AN79L08 (—8V Type)

Test

Item Symbol Circuit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25C —7.68 —8 |—8.32 v
Output Voltage Tolerance Vo 1 V,=—11~-23V, [,=1~70mA —76 —8.4 \%
i X V,=—10~—-24V, T;=25C 160 mV
Line Regulation REG,y 1 V.= —11= 21V, T,=25¢C 30 v
i o=1~100mA, T;=25C 15 80 mV
Load Regulation REG. 1 I,—1—~40mA, T,—25C 7 0 I mv
Bias Current Igias 2 T;=25C 3 5| mA
Input Bias Current Fluctuation Algagyy 2 V,=—11~-23V, T,=25C 05 | mA
Load Bias Current Fluctuation Algiasy 2 Io=1~40mA, T;=25C 01 [ mA
Qutput Noise Voltage Voo 1 f=10Hz~100kHz, T,=25C 52 uV
Ripple Rejection Ratio RR 3 V,=—11~-21V, {=120Hz, T,=25T 54 dB
Minimum Input/Output Voltage Difference | Vpye(min,y T;=25C 0.8 A%
Output Short Circuit Current Tocshorty 1 V,=-33V, T;=25C 200 mA
Output Voltage Temperature Coefficient | AVo/Te 1 Io=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,=—14V, [;=40mA, C,=2xF, Co=1xF and T;=0~125C

(IHHHH

® AN79L09 (~—19V Type)

Item Symbol C’iIl‘ri?ltit Condition min. typ. | max. | Unit
Output Voltage Va 1 T;=25C —8.64 —9 [—9.36 \"
Output Voltage Tolerance Vo 1 V,=—-12~—-24V, [,=1~70mA —8.55 —-9.45 \'%
. . V,=-11~-25V, T;=25C 160 | mV
Line Regulation REG |y 1 V,= =12~ —22V, T,=25¢C 20 | mv
. Io=1~100mA, T;=25C 16 90 | mV
Load Regulation REG, 1 Io—1~40mA, T,=25C 8 50 | mv
Bias Current Igias 2 T;=25C 3 5| mA
Input Bias Current Fluctuation Algiasons 2 V,=—12~—-24V, T;=25TC 05 | mA
Load Bias Current Fluctuation Algaar) 2 [,=1~40mA, T;=25C 0.1 [ mA
Output Noise Voltage Voo 1 f=10Hz~100kHz, T,=25T 58 uv
Ripple Rejection Ratio RR 3 V,=—12~-22V, f=120Hz, T,=257C 53 dB
Minimum Input/Output Voltage Difference | Vpie(miny T;=25C 0.8 A\
Output Short Circuit Current Lotshorty 1 V,=-35V, T;=25C 200 mA
Output Voltage Temperature Coefficient | AVo/Ta 1 Io=5mA, T;=0~125TC —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, V,=—15V, [,=40mA, C,=2uF, C;=14F and T;=0~125T
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VOLTAGE REGULATORS AN79LO00 Series

B Electrical Characteristics :Ta=257)
® AN79L10 —10V Type!

[tem Symbol C’il;iitit Condition min. typ. I max. | Unit
()utput Voltage Vo 1 T,=257TC —9.6 —10 |—104 V
" Output Voltage Tolerance Vo 1 | V,=—13~-25V, I,=1~70mA 95 —105 | V
Line Regulation . REG. | as e m 2V, T, 7206 160 | mV
V,=—13~—23V, T,=25C 80 | mVv
Load Regulation REG, | 1 |letiTl00mA T,=25¢C 17| 100 | mV
Io=1—40mA, T,=257C 9 50 mV
" Bias Current | P 2 T,=25T 3 5 | mA
Input Bias Current Fluctuation Al 2 V,=—13~—25V, T;=25C 0.5 | mA
Load Bias Current Fluctuation Algiasi 2 Io=1~40mA, T;=25C 0.1 mA
QOutput Noise Voltage Vo 1 f=10Hz~100kHz, T,.=257C 65 uV
Ripple Rejection Ratio RR 3 V,=—13~—-23V, f=120Hz, T,=25C 53 dB
Mintmum Input Qutput Voltage Difference Votrming T,=25T 0.8 vV
7‘E)utput Short Circuit Current Tonors 1 V,=—-35V, T,=25T 200 mA
Output Voltage Temperature Coefficient | AV,.'T, 1 I,=5mA —0.7 mV /T

Note I 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 tu the rise in chip junction temperature can be ignored.
Note 2 When not specified. V= 16V, [.=40mA. C. - 2F, Co=1gF and T,=0~-125T

® AN72L12 { —12V Type:

Item Symbol ‘ C’il;iitit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25C —115 —12 |—12.5 v
Qutput Voltage Tolerance Vo 1 V,=—15~—27V, [,=1~70mA —11.4 —12.6 V
Line Regulation REG 1 V= — 145~ 30V, T)=25C | 200 ] mV
V,=—15~—25V, T;=25C 100 mV
X I,=1~100mA, T;=25C 20 100 mV
[.oad Regulation REG, 1 L=1—40mA, T —25C 10 %0 T
Bias Current Tiias 2 T,=25C 3 5| mA
Input Bias Current Fluctuation Algizsin: 2 V,=—15~—-27V, T;=25C 0.5 mA
" Load Bias Current Fluctuation | Al 2 | L,=1~40mA, T,;=25C 01 | mA
Output Noise Voltage Vo 1 f=10Hz~100kHz, T,=25C 75 uV
Ripple Rejection Ratio RR 3 V,=—15~-25V, {=120Hz, T,=25C 52 dB
Minimum Input Ouput VoltageDifference | Virpimins T;=25C 0.8 A%
Output Short Circuit Current Totshorn 1 V,=-—35V, T;=25C 200 mA
Output Voltage Temperature Coefficient AV, T, 1 I,=5mA —0.8 mV/C

Note | 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 nat specified. V.= =19V, L,=40mA, C,=2¢F. Cp=1xF and T, =0~125C
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VOLTAGE REGULATORS AN79LOO Series

B Electrical Characteristics (Ta=25C)
® AN79L15 (—15V Type)

[tem Symbol C.iI;?:itit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T;=25TC —144 | —15 |—156 \%
Output Voltage Tolerance Vo 1 V,=—18~—-28V, [,=1~70mA —14.25 —15.75 \%
. . V,=—-175~—-33V, T;=25TC 200 | mV
Line Regulation REG« 1 V.= 18~ —28V. T,—25C 100 T mv
. I[,=1~100mA, T;=25C 25 130 | mV
Load Regulation REG, 1 o= 1~ 40mA. T,=25C e 50 | mv
Bias Current Tnias 2 | T,=25C 3 5| mA
Input Bias Current Fluctuation Algiasin 2 V,=—18~—-30V, T;=25C 05 | mA
Load Bias Current Fluctuation Algsasry 2 I[o=1~40mA, T;=25C 0.1 | mA
Output Noise Voltage Voo 1 f=10Hz~100kHz, T,=25C 90 uV
Ripple Rejection Ratio RR 3 V,=—18~—28V, {=120Hz, T.=25C 51 dB
Minimum Input/Output VoltageDifference | Vorrminy T,;=25C 0.8 v
Output Short Circuit Current Tocsnorny 1 V,=-35V, T;=25C 200 mA
Output Voltage Temperature Coefficient | AVo/Ta 1 I,=5mA —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,=—23V, [,=40mA, C,=2uF, Co=1¢F and T,=0~125C

® AN79L18 (—18V Type)

Item Symbol C’il;f:?xtit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T,=25TC —17.3 | —18 |—187 \%
Output Voltage Tolerance Vo 1 V,=-21~-33V, [,=1~70mA —17.1 —18.9 \%
i ) V,=—-21~-33V, T;=25C 200 mV
Line Regulation REGy 1 V.= —21~—32V, T,=25¢C 100 | mv
. Io,=1~100mA, T;=25C 30 160 mV
Load Regulation REG, 1 =1~ 40mA, T,=25¢C 1 20 | mV
Bias Current Toias 2 T,=25C 3 5 mA
Input Bias Current Fluctuation Algiasiy 2 V,=—21~-33V, T,=25C 0.5 mA
Load Bias Current Fluctuation Algasy 2 Io=1~40mA, T;=25C 0.1 mA
Output Noise Voltage Vio 1 f=10Hz~100kHz, T.=25C 110 VvV
Ripple Rejection Ratio RR 3 V,=—22~—32V, f=120Hz, T,=25T 50 dB
Minimum Input/Output Voltage Difference | Vpi(miny T;=25C 0.8 V.
Output Short Circuit Current Yocsnorny 1 V,=—-35V, T;=25T 200 mA
Qutput Voltage Temperature Coefficient | AVo/Ta 1 o=5mA -1 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,=—27V, l,=40mA, C,=2uF, Co=14F and T,=0~125C
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VOLTAGE REGULATORS

AN79L00 Series

B Electrical Characteristics (Ta=25C

)

® AN79L20 : —20V Type!
Item Symbol CTeSt- Condition min. typ. | max. | Unit
ircult
Output Voltage Vo 1 T;=25C ~19.2 —20 |—20.8 \%
Qutput Voltage Tolerance ! Vo 1 V,=—23~-35V, [,=1~70mA —19 —21 \%
Line Regulation REG« 1 Viz 723~ 73V, T, = 25°C 200 | mV
V,=—24~-34V, T;=25C 100 | mV
Load Regulation REG, 1 lo=1~100mA, T,:%?“C 35 180 mV
Io=1~40mA, T;=25C 17 90 mV
Bias Current Igias 2 T;=25C 3 5| mA
Input Bias Current Fluctuation Y~ 2 V,=—23~—-35V, T;=25C 0.5 mA
Load Bias Current Fluctuation Algasit 2 [o=1~40mA, T;=25C 0.1 mA
Output Noise Voltage Voo 1 f=10Hz~100kHz, T,=25C 135 A%
Ripple Rejection Ratio RR 3 V,=—24~—34V, {=120Hz, T,=25C 49 dB
Minimum Input Output Voltage Difference | Vpigminy T;=25C 0.8 \%
Output Short Circuit Current loswrn © 1 | V,==35V, T;=25T 200 mA
Output Voltage Temperature Coefficient AVo/ T, i 1 [,=5mA —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', = —29V, I, =40mA, C,=2u4F. Co=1¢F and T;=0~125C

® AN79L24 (—24V Type!

[tem Symbol C};?:itit Condition min. typ. | max. | Unit
Output Voltage Vo 1 T,=25C —23 —24 -25 v
Output Voltage Tolerance Vo 1 V,=—-27~-38V, [(=1~70mA —22.8 —25.2 %
Line Regulation REG. | 1 | =273V, T,=85¢C 200 | mV
V,=—27~—-37V, T;=257C 100 mV
. I,=1~100mA, T;=25C 40 200 mV
Load Regulation REG, 1 = 1-40mA, T,=25C 20 100 e
Bias Current Isias 2 T;=25C 3 5 | mA
Input Bias Current Fluctuation Algiagin 2 V,=—-27~-38V, T;=25C 0.5 | mA
Load Bias Current Fluctuation Alpiaa, 2 I,=1~40mA, T;=25C 0.1 mA
Output Noise Voltage Via 1 f=10Hz~100kHz, T,=25C 170 uV
Ripple Rejection Ratio RR 3 V,=—28~-38V, f=120Hz, T.=25C 49 dB
Minimum Input. Output Voltage Difference | Vi gmins T;=25C 0.8 v
Output Short Circuit Current Losnorn 1 V,=-—35V, T;=25C 200 mA
Output Voltage Temperature Coefficient | AVo/Ta 1 I,=5mA -1 mV/C

Note 1: The specified condition T,=25T 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, [o=40mA. C,=2xF, C;=1xF and T,=0~125C

Test Circuit 1&
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VOLTAGE REGULATORS

“AN79LOO Series

Pp-Ta Vo—T; = VpiF(min.)— T;
1.0 -5.12 z 1.4
AN79L0S £ AN79L05
—5.08] Vi=-10V S
0.8 Io=1mA 3 1.2}
o =1
3 . —5.04 5}
g e 5 o~
af — K g 00&4
= 0.6\ > 500 a1
50 \ " — % N I -
3 S —4.96 5 o
a A = -96 = A 24
‘Z 3 S S7
2 0.4 > > 0.8 P 0
|~ ~ 5 —4.92 2 o NS
5 AR & E N
=3 N g
z N S —4.88 S N
= 0.2 > 3 0.6 ~J
N —4.84 £
0 . —4.80 g 0.4
0 20 40 60. 80 100120140160 —25 0 25 50 75 100 -125 £ —50 0 50 100 150
Ambient Temperature T, (C) Junction Temperature T;('C) s Junction Temperature T;(C)

Input Response Characteristic Load Response Characteristic

RR-—f
20 R 20
AN79L05 — AN79L0D5 << ANZ9LO05
Z 200 £
- - Ic=5mA
15 i = 100} L i
o0 =
= 8 1008 ; |
> = o =)
E 02 = [ 3% s |
f=3
g - 0o & |
= o ‘; - 9
[ 101 5~ 2 1 S 60 =
= g <
S = [+
= £ = =
£ %) =]
) 0 X 0 S 404
50 S 9
= 3 oy
G > I~ H
> —10 5 -1 2 20 H
5 e g
o = = ]
2 S &
S —20 -2 0 L L L
+] 2 1 8 10 0 10 20 30 40 50 10 100 1k 10k 100k
Time tius) Time t(gs) Frequency f(Hz)
B Basic Regulator Circuit Bl Application Circuit
= VI Input 3 1 | Output —Vo -V Input 3 Output —Vgo
+ O
AN79LXX AN79LXX
— 2 - _ 2 R;
C C P -
+ Common + 0 2uF + Common Vo Z, 1uF
Io R:
C, i.s connected when Fhe input line is long. 2uF | Vol =Vo (1+§l +1qR;
Co improves the transient Response. 1uF R:
Panasoni
— 253 — e

This Material Copyrighted By Its Respective Manufacturer



