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LOow DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN

Description
The A6300 is a series of CMOS positive linear
regulators features enable pin function with low
dropout voltage, making them ideal for battery

powered applications.

The A6300 features a fixed output voltage for 1.2V,
1.8V, 2.5V, 2.8V, 2.85V, 3.0V, 3.3V and 4.0V.

The A6300 has both thermal shutdown and current
limiting to prevent device failure under extreme

operating conditions.

The A6300 features a typical 0.8q -EBhannel
MOSFET pass transistor. It provides several
=, advantages over similar designs using PNP pass

2 transistors, including longer battery life.

E The A6300 is available in SOT-23, SOT-25 and
% SC70-5 package.

%
= Ordering Information
=
[
% Package Type Part Number
= SOT-23 E3 AB6300E3R-XXY
% SOT-25 E5 AB6300E5R-XX
% SC70-5 C5 | AB300C5R-XX
= XX: Output Voltage
% 25=2.5V, 33=3.3Vé
% Note Y: A, B ( Package type)
= See Pin Description Table
5 :

R: Tape & Reel
=
[ AIT provides all Pb free products

AiT Semiconductor Inc.

§U www.ait-ic.com

A6300

Features
Low Dropout Voltage: 0.23V@ 300mA ( Typ.)
Fixed Output Voltage: 1.2V, 1.8V, 2.5V, 2.8V,
2.85V, 3.0V, 3.3V and 4.0V (Customized 0.1V
Step Output Voltage)
Quiescent Current: 67uA ( Typ.)
Accurate within £1.5%
Excellent Line and Load Regulation
Fast Response
Output Current Limit and Thermal Shutdown
Short Circuit Protection
Low Temperature Coefficient
Shutdown Current: 0.5uA
Available in SOT-23, SOT-25 and SC70-5
package

Application

Power Source for Mobile and various kind of PCs
Battery Powered Equipment
Power Management of MP3, PDA, DSC, Mouse,
PS2 Games
Reference Voltage Source
Regulation after Switching Power
Notebook and Handheld equipment
Wireless LAN, Bluetooth, GPS Receivers
Cordless Phones
Radio Communication Equipment

Typical Application

INPUT A6300 OUTPUT
$ i

Vin Vout

BP GND EN
+ c1 ‘ c2
1uF —_
= 4 Cc3 —_
'|' —_ —|-1nF 2.2uF
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LOow DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN

Pin Description

A6300

TYPE: A
Vi

AG300A
S0T-23

GHND Vour

Top View

TYPE: B

UIH

AG6300B
S0OT-23

Vour GHD

Top View

UCILIT

Ll

AB300
S0T-25

AG6300
SCT705

V, GHND EN

Top View

0 [

V. GND

Top View

Pin #

% SOT-23(A)

SOT-23(B)

SOT-25

SC70-5

Symbol

Function

3 3

1

VIN

Input Voltage Pin

1 2

GND

Ground Pin

EN

Enable Pin

BP

Bypass Pin

2
3
4
5

albh | w N

Vour

Output Voltage Pin
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LOow DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN

Absolute Maximum Ratings

A6300

Input Voltage

6V

Output Current

300mA

Output Voltage GND

-0.3V to V|y +0.3V

Lead Soldering Temperature 300G , 10sec
Storage Temperature -65¢ ~150¢
Junction Temperature -40C ~+125€
Ambient Temperature -40C ~+85¢
Thermal Resistance (Junction to Case, dic) 130¢ /W
Thermal Resistance (Junction to Ambient, d;a) 250¢ /W
% Internal Power Dissipation ( Pp ) 400 mwW

= Stresses above may cause permanent damage to the device. These are stress ratings only, and functional

= operation of the device at these or any other conditions beyond those indicated in the Electrical

= affect device reliability.

AiT Semiconductor Inc.
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LOow DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN

Electrical Characteristics

VOUT = VIN + 1\/, CIN = 1UF, COUT = 2.2UF, TA =25€C y unless otherwise Specified.

Symbol Parameter Conditions Min Typ Max Unit
Vin Input Voltage 2.7 55 \/
Vout Output Voltage lour= 1mMA Vour Vour v
-1.5% +1.5%

louT Output Current 300 mA

Vbrorout Dropout Voltage lour = 300mMA 230 300 mV

ILim Current Limit Vours 1.2V, Vin=Vourt+1lV 400 mV

lanD Ground Current loutr = OMA to 300mA 70 a0 uA
% Iq Quiescent Current Ig=0mA 67 90 UA %
= Vine Line Regulation lour = IMA | Vour <2V -0.15 0.1 0.15 % [
% Vin=Vourtl | ovevour<4v | 01 | 003 | 0.1 % %
% toVourt2 |y r > av 04 | 002 | 04 % %
% Vi oaD Load Regulation lout from 1mA to 300mA -1 0.2 1 % %
[ Tc Temperature Coefficient 40 ppm/S ]
% Tsp Over Temperature lour = 1MA 150 ¢ %
= Shutdown 5
% Thvs Over-Temperature lour = 1MA 30 ¢ %
= Shutdown Hysteresis =]
% PSRR Power Supply Rejection lour= 100mA | f = 100H; 55 dB %
= Cour= 1UF | f=1kH; 50 dB |2
% f = 10kH; 40 dB %
% PSRR Power Supply Rejection lour=100mA | f = 100H; 62 dB %
= (with Bypass) Cour= 1UF | f=1kH; 55 B [
% Cep = 10nF | f = 10kH; 40 dB %
% AN Output Voltage Noise f = 10kH; to 100kHg, 50 W %
% Cour = 2.2UF %
% Viy EN Input High Threshold | V\\ = 2.4V to 5V 15 \Y, %
% \ EN Input Low Threshold Viny = 2.4V to 5V 0.3 \Y %

AiT Semiconductor Inc. Page 4/19
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LOW DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN A6300
lgias EN Bias Current nA
Isp Shutdown Current EN = Low 0.01 1 uA
Typical Characteristics
1) Output Voltage vs. Temperature 2) Quiescent Current vs. Temperature
V|N: 40V, C|N: 1.0UF, COUT: Z.ZUF, |OUT: 1ImA
2,98 85
2.9 = C 0 /
2.979 /
~N _ 5
S 297 \ 3 J
- =
= g 2. 964 \ % 70 5
S o =
= 2. 96 =
2 65 =
= 2. 959 =
2 5
5 2.95 60 : : — : =
% 0 25 40 75 100 120 0 2% 075 100 120 %
= Temperature (°C) Temperature () =
2 5
2 5
2 5
2 5
2 5
2 5
= 3) Output Voltage vs. Input Voltage 4) Dropout Voltage vs. Temperature =
% T =25¢C y CIN = 1.0UF, COUT = 2.2UF, IOUT =1mA IOUT: 300mA, CIN = 1.0UF, COUT = 2.2uF %
2 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
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LOow DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN

4.5 300
4 Vo=1.0V
: 7 o
3 // Voslv 2= 200
S 25
5 3 / a 150
= 15 ,-""'f Vo=1.8V E 10
1
0.5 0
0 S 0 L . . .
2 25 3 35 4 45 5 55 6 25 50 75 100 120
Vi (V) Temperature (9C)
5) Load Regulation vs. Temperature 6) PSRR (no bypass capacitor)
E ﬂ. EB A E
5 0% — =
% E 0.54 Z ~100mA %
E g 0 52 ’/{ * bt E
% o 0.50 — " il 10mA %
2 D0 — t =
S 04— ‘ W N 2
% 9 0.44 % 4 A ma %
E 3 0 42 '_._—"_:z--..,,,L _,pi"/ El
% 0. 40 NN TN (NN N NN (N S B # %
% 45 5 25 55 B 5 -?010 0 50 100 200 50 1K K BK 10K 20K GOK 100K 200K %
0
= Temperature (“C) " =
2 5
= 5
= 5
= 5
o 7) Load Regulation Transient Response 8) Line Regulation Transient Response =
= Vin=4.0V, C\=1.0uF, Coyt=2.2uF, loyt=1mAto 100mA V=4V to 5V, C\=1.0uF, Coyr=2.2uF, loyt=100mA =
= 5
= 5
= 5
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LOow DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN

j 0>
— o
T | beeeten g : 25
S . F=
o= : " § >0
LF [ U ey B+
° M-Luh"'mw' a""”":“" gty it HP * _
95 :M} ' 3 /
28 s
32
50 | S5s .
o]s fomVeschs avon M250ms ChT 7 oa v g
= =
= 5
=, 9) Enable Transient 10) Noise =
% Ci = 1.0UF, Cour = 2.2UF, lour= 100mA V= 4.0V, Cpy = 1.0UF, Cour= 2.2UF, lour =1MA %
= =
E ; b 3 j ; 40u E
5 RN T 7w 2
% === : %
= 2 [ 11 VLR LT =
E 1u ) A o E
% 5000 = %
2 Y 200n : 5
= 100n 5
5 50n =
E 20n E
% 10n %
Iﬁ 5n E
Iﬁ 2n E
E ' 1n E
% B 7 2 B T % R a T 20 50 100 200 500 1K 2K 5K 10K 20K %
= =
= =
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LOwW DROPOUT VOLTAGE REGULATOR =
300mA CMOS WITH ENABLE PIN A6300 2

AiT Semiconductor Inc. Page 8/19 =

= www.ait-ic.com Rev  6300-1.0 =
= z
BUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD@



[l

8

LOwW DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN A6300

Block Diagram

INPUT
WA ul
| OverCurrent
Shutdown
-]
Thermal
2 Protection 5
= EN 5
= 5
E Yy El
= 5
= 5
P R
2 mp 5
= 5
5 GND 2
2 Bandgap 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
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LOow DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN

A6300

Detailed Information

Capacitor Selection and Regulator Stability

As low-dropout regulator, the external capacitors used with the A6300 must be carefully selected for regulator

stability and performance.

Choose a capacitor which value is > 1uF on the A6300 input and the amount of capacitance can be increased

8

without limit. The input capacitor must be located a distance of not morethan0.56 fr om t he i npus

and returned to a clean analog ground. Any good quality ceramic or tantalum can be used for this capacitor.

The capacitor with larger values and lower ESR (equivalent series resistance) provides better PSRR and

line-transient response.

The output capacitor must meet with both requirements for minimum amount of capacitance and ESR in all

LDOs application. The A6300 is designed specifically to work with low ESR ceramic output capacitor in

space-saving and performance consideration. Using a ceramic capacitor which value is at least 2.2uF with

ESR is >5mq on the A6300 output ensures stability.
= types due to the wide stable ESR range. =
% Note at some ceramic dielectrics exhibit large capacitance and ESR variation with temperature. It may be %
% necessary to use 2.2uF or more to ensure stability at temperature below -10¢ in this case. Also, tantalum %
= capacitors, 2.2uF or more may be needed to maintain capacitance and ESR in the stable region for strict =
% application environment. %
% Tantalum capacitors maybe suffer failure due to surge current when it is connected to a low-impedance %
= source of power (like a battery or very large capacitor). If a tantalum capacitor is used at the input, it must be =
% guaranteed to have a surge current rating sufficient for the application by the manufacture. %
= Use 10nF bypass capacitor at BP pin for low output voltage noise. The capacitor, in conjunction with an =
% internal 200Kq r esi st or, whi ch ¢ onnagapsefetence, arsates an BOMz lawvapdss t h e%
% filter for noise reduction. Increasing the capacitance will slightly decrease the output noise, but increase the %
= start-up time. The capacitor connected to the bypass pin for noise reduction must have very low leakage. =1
% Mentioned capacitor leakage current will cause the output voltage to decline by a proportional amount to the %
=, curentdue to the voltage drresistordSee Figh for the power omresponsd.0 0 K q =]
= 5
5 Load-Transient Considerations 2
= 5
= The A6300 Load-Transient response graphs (see Typical Characteristics) show two components of the output =
% response: a DC shift from the output impedance due to the load current change, and the transient response.

% The DC shift is quite small due to excellent load regulation of the IC. Typical output voltage transient spike for

% a step change in the load current from 1mA to 300mA is 20mV, depending on the ESR of the output capacitor.

% I ncreasing t he outapddécreasimgptize EER attanuates the @versheot.
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LOwW DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN A6300

Shutdown Input Operation

The A6300 is shutdown by pulling the turned on by driving the input high. If this feature is not to be used, the
EN input should be tied to Vy to keep the regulator on at all times (the EN input must not be left floating).

To ensure proper operation, the signal source used to be drive the EN input must be able to swing above and
below the specified turn-on/turn-off voltage thresholds which guarantee and ON or OFF state. The ON/OFF
signal may come from either CMOS output, or an open-collector output with pull-up resistor to the A6300 input
voltage or another logic supply. The high-level voltage may exceed the A6300 input voltage, but must remain
within the absolute maximum rating for the EN pin.

Internal P-Channel Pass Transistor

The A6300 features a typical 0.8q -Bhannel MOSFET pass transistor. It provides several advantages over
similar designs using PNP pass transistors, including longer battery life. The P-Channel MOSFET requires no
base drive, which reduces quiescent current considerably. PNP-based regulators waste considerable current
in dropout when the pass transistor saturates. They also use high base-drive currents under lager loads. The
A6300 does not suffer from these problems and consume only 80uA of quiescent current whether in dropout,
light-load, or heavy-load application.

Input-Output (Dropout) Voltage

A regul at or 06 soutpit voitageuwifferential gon dropout voltage) determines the lowest usable
supply voltage. In battery-powered systems, this will determine the useful end-of-life battery voltage. Because
the A6300 uses a P-Channel MOSFET pass transistor, the dropout voltage is a function of drain-to-source
on-resistance Rpsony) multiplied by the load current.

Reverse Current Path

The power transistor used in the A6300 has an inherent diode connected between the regulator input and
output (see Fig.1). If the output is forced above the input by more than a diode-drop, this diode will become
forward biased and current will follow from the Voyr terminal to V. The diode will also be turned on the by
abruptly stepping the input voltage to a value below the output voltage. To prevent regulator mis-operation, a
Schottky diode should be used in any applications where input/output voltage conditions can cause the
internal diode to be turned on (see fig.2). As shown, the Schottky diode is connected in parallel with the
internal parasitic diode and prevents it from being turned on by limiting the voltage drop across it to about 0.3V

R

<100mA to prevent damage to the part.

—— e = !
VIN 1 Vour ' I
c J.IJ_ ’ VN TS 1 vour
Fig.1 Fig.2
AiT Semiconductor Inc. Page 11/19

§U www.ait-ic.com Rev  6300-1.0

8



[l

LOwW DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN A6300

Operating Region and Power Dissipation
The A6300 maximum power dissipation depends of the thermal resistance of the case and circuit board, the
temperature difference between the die junction and ambient air, and the rate of airflow.

The power dissipation across the device is:

P =lour (VinT Vour).

The maximum power dissipation is :

Pumax = (T31 Ta) [ dsa.

Where T3 1 T, is the temperature difference between the A6300 die junction and surrounding environment,
d;ais the thermal resistance from the junction to the surrounding environment.

The GND pin of the A6300 performs the dual function of providing an electrical connection to ground and
channeling heat away.

Connect the GND pin to ground using a large pad or ground plane.

Current Limit and Thermal Protection

The A6300 includes a current | imit whi c hvoltage fimitihgthes
output current to 350mA Typ. Thermal-overload protection limits total power dissipation in the A6300. When
the junction temperature exceeds T; = +150€ , the thermal sensor signals the shutdown logic turning off the
pass transistor and allowing the IC to cool. The thermal sensor will turn the pass transistor on again after the

| Cds junction t e nip,esutiriginma pulsedowdutduribgyconB8nous thermal=overload
conditions. Thermal-overload protection is designed to protect the A6300 in the event of fault conditions. Do
not exceed the absolute maximum junction-temperature rating of T; = +150¢ for continuous operation. The
output can be shorted to ground for an indefinite amount of time without damaging the part by cooperation of

current limit and thermal protection.

Thermal Considerations
Thermal protection limits power dissipation in A6300. When the operation junction temperature exceeds
150€ , the OTP circuit starts the thermal shutdown function and turns the pass element off. The pass element

turns on again after the junction temperature cools by 30€ .

AiT Semiconductor Inc. Page 12/19
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LOwW DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN A6300

For continuous operation, do not exceed absolute maximum operation junction temperature 125¢ . The

power dissipation definition in device is:
Po = (Vin-Voun)* loutr + Vin * I

The maximum power dissipation depends on the thermal resistance of IC package, PCB layout, the rate of
surrounding airflow and temperature difference between junction to ambient. The maximum power dissipation

can be calculated by following formula:

Pomax) = (Tamax)-Ta) sk d

Where T;wax is the maximum operation junction temperature 1256 , T, is the ambient thermal resistance.
For recommended operating conditions specification of A6300, where Tjuax is the maximum junction
temperature of the die (125€ ) and T, is the operated ambient temperature. The junction to ambient thermal

resistance d;, is layout dependent. =

A6300 in SOT-25 package, the thermal resistanc e ;5 © 250¢ & on the standard JEDEC 51-3 single-layer =
thermal test board. The maximum power dissipation at TA = 25¢ can be calculated by following formula: =

Pomax) = (125¢ - 25¢ ) /250 = 0.4W =

The value of juncti on fctspapuaste userd Ehis therhal paramsetesis canvenient d %
for users to estimate the internal junction operat ed
independent of PCB layout, the surroundings airflow effects and temperature difference between junction to 5

ambient. The operated junction temperature can be calculated by following formula: =
Ty=Tc+Pp* ¢ %
Where T is the package case temperature measured by thermal sensor, Py is the power dissipation defined =

by wuser 6s f uncddstthe umctioato casetthermal késistance provided by IC manufacturer. %
Therefore itds e asontemperatarsbyianypaonditiont he j unct i =

AiT Semiconductor Inc. Page 13/19
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LOwW DROPOUT VOLTAGE REGULATOR
300mA CMOS WITH ENABLE PIN A6300

Example for Junction Temperature
To calculate the junction temperature of A6300 in SOT-25 package.
If we use input voltage V| = 3.3V, at an output current Io = 300mA and the case temperature T¢ = 70€

measured by the thermal couple while operating, then our power dissipation is as follows:

Pp = (3.3Vi 2.8V) * 300mA + 3.3V * 70uA==210mW

And the junction temperature T; could be calculated as following:

T;=Tc+Pp* &
T,=70C +0.21W *130¢ /W =70C +27.3¢ =97.3C < Tjwmax = 125€

For this operation application, T; is lower than absolute maximum operation junction temperature 125¢ and

itos safe to use.

= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
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LOwW DROPOUT VOLTAGE REGULATOR

300mA CMOS WITH ENABLE PIN A6300

Package Information

Dimension in SOT-23  (Unit: mm)

2.692-3.099 0.838 -1.041
< D 5 |€ 5
0.953-0.599 \l ¥ 0.000 - 0.152
F'y [ N N J +
0.889 - 1.295
f v

2.501.2.997 1.397-1.803

Tape Dimension
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
= 5
2 5
2 5
2 5
2 5
2 5
2 5
= Symbol Ao Bo Ko Po P1 P2 T =
% Spec 3.20+£0.1 3.00+£0.1 1.33+0.1 4.0+0.1 4.0+0.1 2.0+0.05 | 0.254+0.013 %
% Symbol E F Do D1 W 10Po %
% Spec 1.75+0.1 | 3.50+0.05 | 1.50+0.05| 1.0+0.25 | 8.0+0.3 40.0+0.2 %
% -0.1 %
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