Voltage Regulators

Panasonic

AN77Lxx/AN77LxxM Series

3-pin, positive output, low dropout voltage regulator (100 mA type)

H Overview

The AN77Lxx series and the AN77LxxM series are
stabilized constant voltage power supplies with a low
input/output voltage difference (0.22V typ. for AN77L03).
It is suitable for the low-voltage equipment using batter-
ies and consumer/industrial equipment with great fluc-
tuation of the supply voltage.

W Features

e Minimum input/output voltage difference:
0.22V typ. (3V type)

e Built-in overcurrent limit circuit

e Built-in rush current prevention circuit at input voltage
rise

e Built-in overheat protection circuit

e Built-in input short-circuit protection circuit

e Output voltage: 3V,3.5V,4V,4.5V,5V,6V,7V,8V,9V,

10V, 12V
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AN77Lxx/AN77LxxM Series Voltage Regulators

B Block Diagram (AN77LxxM series)
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Note) The erin () sho e pin number for the AN77Lxx series.
B Absolute Maximum Ratings at T, = 25°C Q
Parameter Symbol Rating Unit
Supply voltage Vin 30 v
Supply current I 200 mA
Power dissipation * /PQ 650 mW
Operating ambient temperature —-30 to +85 °C
Storage temperature —55 to +150 °C

Part No. Operation supply voltage range (V) Unit
AN77L03, AN77LO3M 3 Vo+03 10 13.62 v
ANT7L035, AN77L035M 35 Vo +041 to 14.14 v
AN77L04, ANTTLOM 4 Vo+03 10 14.66 v
ANT7L045, ANTTLO4SM-\ 45 Vo +0.43 10 15.18 v
ANT7L0S, ANTTLOSME, 5 Vo +0.3 10 15.7 v
AN77L06, AN7{LQ6 6 Vo +0.46 to 16.74 v
AN77LO7, ANFILOIM. 7 Vo +0.48 t0 17.78 v
AN77L08 (ANTTL08M 8 Vo +0.51 to 18.82 v
ANT7LO9ANTILOOM 9 Vo +0.53 10 19.86 v
ANZLID, ANFILIOM 10 Vo +0.55 10 20.9 v
ANTTLA2, ANTILI2M 12 Vo +0.6 0 22.98 v
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Voltage Regulators

AN77Lxx/AN77LxxM Series

M Electrical Characteristics at T, = 25°C
 AN77L03, AN77L03M (3V, 100mA type)

Parameter Symbol Conditions Min Typ Max Unit
Output voltage Vo Tj=25°C 2.88 3 3.1(2/ \%
Line regulation REGy | Vi=3.62t013.62V, T, =25°C | — 2| o0l v
Load regulation REG. | lo=0to 100mA, T, = 25°C — 8 |\ (60 v
Bias current under no load IBias Io =0mA, Tj=25°C — 0.9 \k\S\ \*PZA
Bias current fluctuation to load Algias Io=0to 100mA, Tj=25°C — 3 N mA
Bias current before regulation start Lrusn Vi=27V,lo=0mA, T;=25°C | — 5] V3] ma
Ripple rejection ratio RR Vi=3.62105.62V, f=120Hz 60 \7\0 / dB
Minimum input/output voltage difference 1 V DiF(min)1 Vi=2.7V,1o=50mA, Tj=25°C DO. 12 0.25 v
Minimum inputloutput voltage difference2 | Vorrwme | Vi=27V,Io=100mA, T;=25°C | (| 022\ 03 v
Output noise voltage Vo f=10Hz to 100kHz \j(y — uv
Output voltage temperature coefficient AVo/T, Tj=-30to +125°C — VO/Z — |mV/°C

Note 1) The specified condition Tj = 25°C means that the test should be carried out within so short a test time (within 10ms) that the
characteristic value drift due to the chip junction temperature rise can be ignored.
Note 2) Unless otherwise specified, Vi =4V, I = 50mA and Co = 10uF

 AN77L035, AN77L035M (3.5V, 100mA type)

&

Parameter Symbol <Cen\ditioﬁ1é Min Typ Max Unit
Output voltage Vo Tj=25°C 3.36 3.5 3.64 A\
Line regulation REGy | Vi=4.14t0/14TaV,1;=25C | — 3 60 | mv
Load regulation REG. | Io=01to 100mA, T, =25°¢ — 9 60 | mv
Bias current under no load IBias Io = 0mpG Ty =2 — 0.9 1.5 mA
Bias current fluctuation to load Alpias Io= O/é)/fOOmA, T;=25°C —_— 3 5 mA
Bias current before regulation start Tiush Vi }./15V, Io =0mA, Tj=25°C —_— 1.5 5 mA
Ripple rejection ratio RR Vl<é4. 14 t0 6.14V, £ = 120Hz 59 69 — dB
Minimum input/output voltage difference 1 VbiEmin I :/3\.15V, Io=50mA, Tj=25°C —_— 0.12 0.25 A\
Minimum input/output voltage difference2 | Vorrue[ | Vi=3.15V,Io=100mA, T=25°C| — | 022 | 041 %
Output noise voltage Vo \ \fz/lff)ﬂz to 100kHz — 75 — uv
Output voltage temperature coefficient &/S(Ta \Tfi:/—30 to +125°C — 0.23 — |mV/°C

Note 1) The specified condition Tj = 25°C

characteristic value drift due to t

e test should be carried out within so short a test time (within 10ms) that the
temperature rise can be ignored.

Note 2) Unless otherwise specified, Vi=4.5V, o= nd Co = 10uF
* AN77L04, AN77L04M (4V, 100mA type)
Parameter Symbol Conditions Min Typ Max Unit
Output voltage Vo T;=25°C 3.84 4 4.16 A%
Line regulation REGy Vi=4.66to 14.66V, T;=25°C — 3 60 mV
Load regulation REGL Io=0to 100mA, Tj=25°C —_ 9 60 mV
Bias current under né\%@ IBias Io=0mA, Tj=25°C —_— 09 1.5 mA
Bias current fluctation to load Algee | To=0to 100mA, T;=25°C — 3 50 ma
Bias current befpre repulation start Lt Vi=3.6V,lo=0mA, T,=25°C | — 15 50 ma
Ripple reje@w RR Vi=4.66t0 6.66V, f = 120Hz 59 69 — dB
Minimurtinputloutput voltige difference I | Vorwmn | Vi=36V.lo=50mA, T,=25°C | — | 012 | 025 v
Minimun}iQWm yoltage difference 2 VDiEminy2 Vi=3.6V,Ip = 100mA, T; = 25°C —_ 0.23 0.3 A\
Outputnoise voltage Vio f= 10Hz to 100kHz — 80| — uv
Output voltag\etefﬁperature coefficient AVo/T, Tj=-30to +125°C — 0.26 — |mV/°C

Note 1) The specified condition Tj = 25°C means that the test should be carried out within so short a test time (within 10ms) that the
characteristic value drift due to the chip junction temperature rise can be ignored.
Note 2) Unless otherwise specified, Vi =5V, Io = 50mA and Co = 10uF

Panasonic



AN77Lxx/AN77LxxM Series

Voltage Regulators

B Electrical Characteristics at T, =

25°C (continued)

o AN77L045, AN77L045M (4.5V, 100mA type)

Parameter Symbol Conditions Min Typ Max Unit
Output voltage Vo T,=25°C 432 | 45| 48V
Line regulation REGi =5.181015.18V, T,=25°C | — 3] o0 v
Load regulation REG. | lo=0to 100mA, T, = 25°C — 10 |~ (60 v
Bias current under no load IBias Io =0mA, T; = 25°C — 0.9 \k\5\ A
Bias current fluctuation to load Alpgias Io=0to 100mA, Tj=25°C —_— 3 N mA
Bias current before regulation start Toueh Vi=405V,Io=0mA, Tj=25°C | — (5] V9] ma
Ripple rejection ratio RR =7.18 10 6.18V, = 120Hz 58 8 /|
Minimum input/output voltage difference 1 VDiEmin)1 =4.05V, Io=50mA, T;=25°C DO. 12 0.25 v
Minimum inputfoutput voltage difference2 | Vomrwmz | Vi=405V,Io=100mA, T,=25C| (| 033) ; v
Output noise voltage Vio f= 10Hz to 100kHz 85/ — uv
Output voltage temperature coefficient AVo/T, Tj=-30to +125°C — VO/3 — |mV/°C

Note 1) The specified condition Tj = 25°C means that the test should be carried out within so short a test time (within 10ms) that the
characteristic value drift due to the chip junction temperature rise can be ignored.

Note 2) Unless otherwise specified, Vi =

* AN77L05, AN77LO5M (5V, 100mA type)

5.5V, 1o =50mA and Co = 10uF

&

Parameter Symbol <Cen\ditioﬁ1é Min Typ Max Unit
Output voltage Vo Tj=25°C 4.8 5 5.2 \
Line regulation REGy | Vi=5.710 J57V,F=25°C — 4 60 | mv
Load regulation REG. | Io=01to 100mA, T, =25°¢ — 10 60 | mv
Bias current under no load IBias Io = 0mpG Ty =2 — 0.9 1.5 mA
Bias current fluctuation to load Alpias Io= O/é)/fOOmA, T;=25°C —_— 3 5 mA
Bias current before regulation start Tiush Vi }./SV, Io =0mA, Tj=25°C —_— 1.5 5 mA
Ripple rejection ratio RR VI<45.7 to 7.7V, f = 120Hz 58 68 — dB
Minimum input/output voltage difference 1 VbiEmin 1= /AkSV, Io =50mA, Tj = 25°C — 0.12 0.25 A%
Minimum inputfoutput voltage difference2 | Vorwpa[ | Vi=43V,lo=100mA, T=25C | — | 024 | 03 v
Output noise voltage Vo \ \fz/lff)ﬂz to 100kHz — 90 — uv
Output voltage temperature coefficient &/S(Ta \Tfi:/—30 to +125°C — 0.33 — |mV/°C

Note 1) The specified condition Tj = 25°C

characteristic value drift due to t
Note 2) Unless otherwise specified, Vi=

 AN77L06, AN77LOBM (6V, 100mA type)

6V, Io=

temperature rise can be ignored.
and Co = 10uF

e test should be carried out within so short a test time (within 10ms) that the

Parameter Symbol Conditions Min Typ Max Unit
Output voltage Vo Tj=25°C 5.76 6 6.24 \
Line regulation REG Vi=6.74 to 16.74V, T; = 25°C —_— 4 60 mV
Load regulation REGL Io=0to 100mA, T;=25°C — 11 60 mV
Bias current under né 1dad Tpias Io=0mA, T, = 25°C — 0.9 15| mA
Bias current ﬂucgﬁit}en\\tq\%d Algias Io=0to 100mA, T;=25°C —_— 3 5 mA
Bias current beﬁaﬁ\}@at{o Tiush =54V, 1o =0mA, Tj=25°C —_— 1.5 5 mA
Ripple rejew RR =6.74 t0 8.74V, f = 120Hz 56 66 — dB
Minimurm'ﬂ@rfg\ﬁtgut voltage difference 1 VbiEmin1 =54V,1Ip=50mA, Tj = 25°C — 0.12 0.25 A%
Minimum inputiauputyoliage difference2 | Vorrwmz | Vi=54V,Io= 100mA,T=25C | — 025 | 046 v
Outputnoisevoliage Vio f= 10Hz to 100kHz — 105 | — uv
Output voltag\ete{{lperature coefficient AVolT, Tj=-30to +125°C — 04 — |mV/°C

Note 1) The specified condition Tj = 25°C means that the test should be carried out within so short a test time (within 10ms) that the
characteristic value drift due to the chip junction temperature rise can be ignored.

Note 2) Unless otherwise specified, Vi=

7V, Io = 50mA and Co = 10uF

4
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Voltage Regulators

AN77Lxx/AN77LxxM Series

M Electrical Characteristics at T, = 25°C (continued)
* AN77L07, AN77LO7M (7V, 100mA type)

Parameter Symbol Conditions Min Typ Max Unit
Output voltage Vo T,=25°C 672 70| 728V
Line regulation REGy | Vi=7.7810 1778V, T,=25°C | — RN
Load regulation REG. | lo=0to 100mA, T, = 25°C — 1 A 70 v
Bias current under no load Igias Io =0mA, Tj=25°C —_— 1.1 \k\é\ \WKA
Bias current fluctuation to load Alpgias Io=0to 100mA, Tj=25°C —_— 3 N mA
Bias current before regulation start Toueh Vi=63V,Io=0mA, Tj=25°C | — (5] V9] ma
Ripple rejection ratio RR Vi=7.78109.78V, f = 120Hz 55| s /|
Minimum input/output voltage difference 1 VDiEmin)1 Vi=6.3V,Ip =50mA, T; = 25°C DO. 12 0.25 \Y%
Minimum inputfoutput voltage difference2 | Vorwmz | Vi=63V,lo=100mA,T=25°C | (| 036\ 048 v
Output noise voltage Vio f= 10Hz to 100kHz 12| — uv
Output voltage temperature coefficient AVo/T, Tj=-30to +125°C — \—% — |mV/°C

Note 1) The specified condition Tj = 25°C means that the test should be carried out within so short a test time (within 10ms) that the
characteristic value drift due to the chip junction temperature rise can be ignored.
Note 2) Unless otherwise specified, Vi =8V, Io = 50mA and Co = 10uF

* AN77L08, AN77L08M (8V, 100mA type)

&

Parameter Symbol @Qditio%é Min Typ Max Unit
Output voltage Vo Tj=25°C 7.68 8 8.32 A%
Line regulation REGy | Vi=882101882wT=25C | — 5 80 | mv
Load regulation REG. | Io=0to 100mA, T;=25%¢ — 12 80 | mv
Bias current under no load IBias Io= Omw&w — 1.1 1.6 mA
Bias current fluctuation to load Alie | Io=040/100mA, T;=25°C — 3 5] ma
Bias current before regulation start Trush Vi yﬁ\/, Io=0mA, Tj=25°C —_— 1.5 5 mA
Ripple rejection ratio RR V/?s-/S.SZ to 10.82V, f=120Hz 53 63 — dB
Minimum input/output voltage difference 1 VDiF(min 31 =7\2V, Io=50mA, Tj=25°C —_— 0.12 0.25 A\
Minimum input/output voltage difference 2 V[)[F(mi()z( Vi :<§{2\j\/ Io= 100mA, Tj=25°C —_— 0.27 0.51 A\
Output noise voltage Vo \ \f:/l/éyfz to 100kHz — 135 — uv
Output voltage temperature coefficient &%{Fa \’F_j430 to +125°C — 0.53 — |mV/°C

Note 1) The specified condition T =25°C

characteristic value drift due to t

Note 2) Unless otherwise specified, Vi=9V, Io =

 AN77L09, AN77LO9M (9V, 100mA type)

temperature rise can be ignored.
and Co = 10uF

e test should be carried out within so short a test time (within 10ms) that the

Parameter Symbol Conditions Min Typ Max Unit
Output voltage Vo Tj=25°C 8.64 9 9.36 \Y%
Line regulation REG Vi=9.86to 19.86V, T;=25°C —_— 6 90 mV
Load regulation REGL Io =0 to 100mA, T;=25°C — 13 90 mV
Bias current under né Jdad Tpias Io=0mA, T, = 25°C — 12 17| mA
Bias current fluci@ation to load Algse | To=0to 100mA, T;=25°C — 3 5] ma
Bias current befre repulation start Lt Vi=8.1V,Io=0mA, T, =25°C | — 15 5] ma
Ripple rejeM RR Vi=9.86t0 11.86V, f = 120Hz 52 62 — dB
Minimum\iﬂ@l!g}tgut voltage difference 1 VbiEmin Vi=8.1V,Io = 50mA, Tj = 25°C — 0.13 0.25 A%
Minimum inputioutpubyoltage difference2 | Vorwmz | Vi=8.1V,lo=100mA, T=25C | — | 028 | 0.53 %
Outputnoise voliage Vio f= 10Hz to 100kHz — 150 | — uv
Output voltag\ete{{lperature coefficient AVolT, Tj=-30to +125°C — 0.6 — |mV/°C

Note 1) The specified condition Tj = 25°C means that the test should be carried out within so short a test time (within 10ms) that the
characteristic value drift due to the chip junction temperature rise can be ignored.
Note 2) Unless otherwise specified, Vi= 10V, Ip = 50mA and Co = 10uF
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AN77Lxx/AN77LxxM Series

Voltage Regulators

M Electrical Characteristics at T, = 25°C (continued)
e AN77L10, AN77L10M (10V, 100mA type)

Parameter Symbol Conditions Min Typ Max Unit
Output voltage Vo T,=25°C 9.6 10| 104 [V
Line regulation REGw | Vi=1091020.9V, T,=25°C — 7| 00| v
Load regulation REG. | lo=0to 100mA, T, = 25°C — 14 |~ {00 v
Bias current under no load Igias Io =0mA, Tj=25°C —_— 1.2 \C7\ \WKA
Bias current fluctuation to load Alpgias Io=0to 100mA, Tj=25°C —_— 3 N mA
Bias current before regulation start Loush Vi=9.0V,Io=0mA, T;=25°C | — (5] V9] ma
Ripple rejection ratio RR Vi=10.9 to 12,9V, f= 120Hz 50 | a0 /|
Minimum input/output voltage difference 1 VDiEmin)1 Vi=9.0V, Ip = 50mA, T; = 25°C DO. 13 0.25 \Y%
Minimum inputloutput voltage difference2 | Vorwmz | Vi=90V,lo=100mA, T=25°C | -~ | 0329\ 055 v
Output noise voltage Vio f= 10Hz to 100kHz 165/ — uv
Output voltage temperature coefficient AVo/T, Tj=-30to +125°C — \—6{7 — |mV/°C

Note 1) The specified condition Tj = 25°C means that the test should be carried out within so short a test time (within 10ms) that the
characteristic value drift due to the chip junction temperature rise can be ignored.
Note 2) Unless otherwise specified, Vi= 11V, Ip = 50mA and Co = 10uF

 AN77L12, AN77L12M (12V, 100mA type)

&

Parameter Symbol @?@Qditio%é Min Typ Max Unit
Output voltage Vo T;=25°C 11.52 12 | 1248 A%
Line regulation REGy | Vi=129816 2298V, F=25°C | — 8| 120 mv
Load regulation REG. | Io=01to 100mA, T, = 25:Cv — 15 120 mv
Bias current under no load IBias Io = 0mpG Ty =2 — 1.4 1.9 mA
Bias current fluctuation to load Algias Io= O/é)/fOOmA, T;=25°C —_— 3 5 mA
Bias current before regulation start Trush Vi )ASV, Io =0mA, Tj=25°C —_— 1.5 5 mA
Ripple rejection ratio RR V/I\é 12.98 to 14.98V, f = 120Hz 48 58 — dB
Minimum input/output voltage difference 1 VDiF(min 31 = /@.8V, Io =50mA, Tj=25°C —_— 0.13 0.25 A\
Minimum input/output voltage difference 2 VD[F(mi()Z( Vi :&}OXSV, Io = 100mA, T = 25°C —_— 0.31 0.6 A\
Output noise voltage Vo \ \fz/lff)/biz to 100kHz — 190 — uv
Output voltage temperature coefficient &%{Fa \T—j:/—30 to +125°C — 0.8 — |mV/°C

Note 1) The specified condition T =25°C
characteristic value drift due to t

Note 2) Unless otherwise specified, Vi= 13V, Io =

&

nd Co = 10uF

e test should be carried out within so short a test time (within 10ms) that the
lomtemperature rise can be ignored.
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Voltage Regulators

AN77Lxx/AN77LxxM Series

B Main Characteristics

Output voltage Vo (V)

Bias current Ipi,s (mA)

Input/output characteristic
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AN77Lxx/AN77LxxM Series Voltage Regulators

B Main Characteristics (continued)

Power dissipation Power dissipation
Pp— Ta (AN77LxXx series) Pp— T, (AN77LxxM series)
1.0 1.0
Mounted on standard board
(glass epoxy: 20 mm X 20 mm X t1.7mm
with Cu foil of Icm? or more)
< Independent IC )
% without a heat sink %
a Ripja = 190°C/W a
A Pp, = 658mW (25°C), =
= =
g g
'g 0.5 \< % 0.5 \\
g N 2 N
3 k<)
o) o)
2 N 2 N
QO-< A no_ S
) Y ) Y
0 : 0 :
0 25 50 7585100 125 150 0 25 50 7585100 125 150
Ambient temperature T, (°C) Ambient temperature T, (°C)

&

B Usage Notes
1. Input short-circuit protection circuit

For the conventional Matsushita 3-pin regulators (such as of XM series)
the AN8Oxx series), when DC input pin (pin 3) is short-circuited
with GND pin (pin 2) in the normal operation condition, the, \_ /)  _______ vl

potential of output pin (pin 1) becomes higher than that of

input pin and the electric charges which is charged in
capacitor Cq flows in the input side, having result
breakage of elements.

!
!
!
!
!
:
!
3 o,

In the above case, the common silicon dio v (1 v
11—‘7 o
+
(o] 2 o c,
l 033uF (3 10uF
nr

Note) The number in ( ) shows the pin number for the
ANT7T7Lxx series.

AN77LxxM series, they have the drooping characteristics as
shown in the "I Main Characteristics, Overcurrent limit char-

acteristics". When your o nder a/high voltage happens to
cause any short-circuiybetweenthe output pin (pin 1) and the a
%
R a0
1) 7
g 4
< 7/
z O
17} ’ e
2 20 S 7 y = 7z
§ 7 ; , , s, 3 7 \7\
] / Recommended range , 7
5 ol pmencedranee /|
= ’ L7 1 ’
> z 4 Y 7’ e
=) ., S 4 [ s
Sy , 20 I /
m 9 4 4
20 40 60 80 100
the tantalum capacitor or aluminum electrolytic capacitor whose Output current Io (mA)

equivalent serial resistance with temperature characteristics within
the recommended range specified in the right figure should be used.
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Voltage Regulators AN77Lxx/AN77LxxM Series

B Application Circuit Example

A\ Vo

AN77Lxx/ ’ ©
AN77LxxM
series .
0.33uF l IZ 10uF

® For the AN77Lxx/AN77LxxM series, the gain inside the IC is set high to improve the perfor
use the capacitor of 10uF or more when the power line in the output side is long.
In addition, install the capacitor in the output side as near as possible to the IC.
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Request for your special attention and precautions in using the technical information
and semiconductors described in this material

(1) An export permit needs to be obtained from the competent authorities of the Japanese Gov
ment if any of the products or technologies described in this material and controlled
"Foreign Exchange and Foreign Trade Law" is to be exported or taken out of Japan.

istics and applied circuit examples of the products. It does not constitute the warra
property, the granting of relative rights, or the granting of any license.

combustion equipment, life support systems and safety devices) in which exceptional quality and
reliability are required, or if the failure or malfunction of the products may directly jeopardize life or
harm the human body.
* Any applications other than the standard applications inten Q
(4) The products and product specifications described in this jal are.subject to change without
notice for reasons of modification and/or improverpent. A i e of your design, purchas-
ing, or use of the products, therefore, ask for the most.up uct Standards in advance to

values, in particular those of maxi-
heat radiation characteristics. Other-
arise fater in your equipment.

nteed values, redundant design is recommended,

(5) When designing your equipment, comply with the qua
mum rating, the range of operating power supply yolt
wise, we will not be liable for any defect which
Even when the products are used within the g
so that such equipment may not violate rele;
products.

(6) When using products for which dry pa
and after-unpacking standby time) agreed upon y

en specification sheets are individually exchanged.

(7) No part of this material may be reprinted
from our company.

eproduced by any means without written permission

) )

Please read the following notes before using the datasheets

A. These materials a

nde@s a reference to assist customers with the selection of Panasonic
X

ef reasons, any information contained in this material, such as available
data, and so on, is subject to change without notice.

waterials are solely intended for a customer's individual use.
Therefore, without the prior written approval of Panasonic, any other use such as reproducing,
selling, or distributing this material to a third party, via the Internet or in any other way, is prohibited.
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