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3A, Wide Vin, Low Noise,
Fast Transient Response
LDO Regulators

FEATURES

e Wide Input Voltage Range: 2.7V to 20V
e Maximum Output Current: 3A
e Low Dropout Voltage: 300mV at 3A Load
e Low Noise: 15puVrus (10Hz to 100kHz)
e Fixed Output Voltages:

1.8V, 2.5V, 3.3V, 5V
e Adjustable Output from 1.21V to 20V
e Operating Quiescent Current: 2.7mA (Typ.)
e Low Shutdown Current; <1pA
e Excellent Load/Line Transient Response
e Stable with 10uF Output Capacitor
e Reverse Battery Protection
e Reverse Current Protection

e Current-Limit and Thermal Overload
Protection

e TO263-5 Package

APPLICATIONS

e Industrial and Instrumentation

e Medical and Healthcare

¢ Post Regulator for Switching Power Supplies
e 3.3V to 2.5V Logic Power Supply

e Post Regulator for Switching Supplies

AWL5764

DESCRIPTION

The AWL5764 is a low-dropout (LDO) regulator
optimized for fast transient response. The
AWL5764 can regulate the input voltage from
2.7V to 20V to an adjustable output voltage from
1.21V to 20V.

The device can supply 3A of output current with
only a very low dropout voltage of 300mV.
Operating quiescent current is about 2.7mA and
less than 1uA in shutdown mode. In addition to
fast transient response, the AWL5764 also has
very low output noise which makes them ideal for
sensitive RF supply applications.

The AWL5764 regulator is stable with output
capacitors as low as 10uF. The protection
includes reverse battery, reverse current, current
limit, thermal overload etc. The available fixed
output voltages are 1.8V, 2.5V ,3.3V and 5V and
as an adjustable device with a 1.21V reference
voltage.

The AWL5764 is available in TO263-5 package.

Typical Application
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Datasheet AWL5764
PIN CONFIGURATION
Package Pin Configuration (Top View)
| SNS/ADJ
| ouTt
TO263-5 TAB
GND
(KA) (GND) O —I
| IN
| sHDN
PIN DESCRIPTION
No. Pin Description
1 SHDN Shutdown
IN Input Voltage
GND Ground
4 ouT Output Voltage
SNS: Sense Pin for Fixed Output Voltage Version
5 SNS/ADJ
ADJ: Adjust Pin for Adjustable Output Voltage Version
6 TAB Ground
ABSOLUTE MAXIMUM RATINGS
Min Max Units
VIN to GND -20 20
Input \%
SHDN to GND -20 20
OUT to GND -20 20
Output SNS to GND -20 20 Vv
ADJ to GND -5.5 55
T, Junction temperature -55 150 oc
Ts Storage temperature -55 150
Rev. 1.0 www.analogwin.com



Datasheet AWL5764
RECOMMENDED OPERATIONG CONDITIONS
Min Max Units
VIN Vout+Vpo W 20
Input
SHDN 0 20
ouT 0 20 v
Output SNS 0 20
ADJ 0 55
T; Junction temperature -40 125 °C

(1) To satisfy requirements for minimum input voltage, the AWL5764-ADJ and AWL5764-18 recommend minimum
voltage is 2.7V

ESD RATINGS
Symbol Definition Value Units
HBM +2500
VEsp
CDM +2000
THERMAL INFORMATION
Units
Symbol Definition
KA
0:a Junction to ambient thermal resistance 30 W
°C
0ic Junction to case thermal resistance 1.2
Rev. 1.0 www.analogwin.com
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ELECTRICAL CHARACTERISTICS

Limits apply over the recommended operating junction temperature range of —40°C to +125°C, unless otherwise stated.
Minimum and Maximum limits are specified through test, design or statistical correlation. Typical values represent the
most likely parametric norm at T, = 25°C, and are provided for reference purposes only. Unless otherwise stated the
following conditions apply: Vin = 2.7 V to 20V, Cour=10uF. Vour is converter output voltage.

Symbol Parameter Condition Min Typ Max Unit
- lour=1.5A 1.7 2.5
Minimum Input
ViN Vv
Voltage
lour=3A 1.9 2.6
Vaps ADJ Pin Voltage 2.7V < Vin < 20V, 1168 | 121 | 1246 | Vv

ImA < lout < 3A, AWL5764-ADJ

2.8V < V|N < ZOV,

1mA < lour < 3A, AWL5764-18 1737 | 1.8 | 1854

3.5V< V|N < 20V,

1mMA < lour < 3A, AWL5764-25 2412 | 25 | 2575

Fixed Output

Vo V
Voltage 4.3V < Viy < 20V, s1a | 33 | 3445
1mA < lour < 3A, AWL5764-33 ' ' :
6V < VIN < 20V,
1mA < lor < 3A, AWL5764-50 4651 5 1524
V|N:2.7V, 2 15
Alour=1mA to 3A, AWL5764-AD)
V|N:2.8V, 2 15
Alour=1mA to 3A, AWL5764-18
. V|N=3.5V,
Load Regulat 4 1 v
AVout_Loap O R e & Alour=1mA to 3A, AWL5764-25 > | m
Vin=4.
w=4.3V, 4 15
Alour=1mA to 3A, AWL5764-33
Vin=6V, 4 15
Aloyr=1mA to 3A, AWL5764-50
AVin=2.21V to 20V,
6 22

lour=1mA, AWL5764-AD]J
AVouT_LINE Line Regulation mV
AVin=2.3V to 20V,

lout=1mA, AWL5764-18

Rev. 1.0 www.analogwin.com



Datasheet AWL5764
AVin=3V to 20V,
8 30
lout=1mA, AWL5764-25
AVin=3.8V to 20V,
10 35
lout=1mA, AWL5764-33
AVin=5.5V to 20V,
15 60
lout=1mA, AWL5764-50
Shutdown Supply Vshon=0V
| .
SHON Current Vin=6V, T)=25°C 0.2 ' MA
IOUT=OmA 2.7 5
|0UT=1mA 2.7 5
Ground Current lour=100mA 2.9 5
lenp mA
(V|N = VOUT+1V) lout=500MmA 3.5 6
lout=1500mMA 4.3 7
lout=3000MA 6.1 10
lout=1mA,
AWL5764-ADJ, 0.5 8
AWL5764-25, 75 110
AWL5764-33, 80 120
AWL5764-50 85 125
|0UT=100mA,
AWL5764-AD)J 10 40
AWL5764-25, 75 110
AWL5764-33, 80 125
AWL5764-50 85 130
|0UT=500mA,
Voo AWL5764-25, 80 125 mV
(Vin = Vour) AWL5764-33, 85 | 135
AWL5764-50 90 135
|ou'r=1500mA,
AWL5764-ADJ 150 300
AWL5764-25, 140 300
AWL5764-33, 125 250
AWL5764-50 110 200
|ou'r=3000mA,
AWL5764-ADJ 300 600
AWL5764-25, 300 600
AWL5764-33, 250 500
AWL5764-50 220 450
Rev. 1.0 www.analogwin.com




Datasheet AWL5764
VsHon_oN Vour = OFF to ON lout =1mA 0.9 1.6 \Y,
VsHon_oFF Vout = ON to OFF lout =1mA 0.35 0.75 \Y
Shutdown Pin Vshon =0V, T)=25°C 0.001 | 0.5
IsHoN_piN C t HA
urren Vsion =20V, T=25°C 1.1 6
lumir Current Limit Vin=7V, Vour=0V 3.3 4 A
laD) ADJ Pin Bias Current Vin=2.21V, lour=1mA, T,=25°C 0.001 0.5 uA
Input Reverse
I Vin=-20V, Vour=0V 100 700 U.A
Leakage Current
V|N=0V, VOUT=1.21V,
T,=25°C, AWL5764-AD) 32 100
V|N=0V, VOUT=1.8V,
T,=25°C, AWL5764-18 150 250
Reverse Output Vin=0V, Vour=2.5V,
lro Current T)=25°C, AWL5764-25 250 | 400 WA
V|N=0V, VOUT=3.3V,
T,=25°C, AWL5764-33 360 >00
V|N=0V, VOUT=5V,
T,=25°C, AWL5764-50 >00 700
Power Supply Ripple Vin-Vour=1.5V
PSRR Rejection lour=1.5A @120Hz, Ti=25°C >3 | 63 dB
Output Voltage Vour=1.21V, lour = 3A, T)=25°C 7.5
en Noise UVRrms
(10Hz to 100kHz) Vour=3.3V, lour = 3A, T)=25°C 7.83
Thermal
Tsp Thermal Shutdown 150 °C
Thermal Shutdown
Tsp_nvs . 5 °C
Hysteresis

(2) For AWL5764-18 dropout voltage will be limited by the minimum input voltage specification under some output

voltage/load conditions.

(3) To satisfy requirements for minimum input voltage, the AWL5764 (adjustable version) is tested and specified for

these conditions with an external resistor divider (two 4.12k resistors) for an output voltage of 2.42V.

Rev. 1.0
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AWL5764

TYPICAL PERFORMANCE CHARACTERISTICS

Vin=2.7V to 20V, Cour=10uF, T, =25°C unless otherwise specified. All min and max specifications are at T, = -40°C to

125°C
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BLOCK DIAGRAM

Reverse
IN []— Current T3 [] ouT
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Current
Limit Reference
1
L
GND

Fig.46 AWL5764 Block Diagram

PRODUCT OVERVIEW

The AWL5764 is an adjustable or fixed, low noise, low dropout linear regulator optimized for fast transient
response. The input voltage range is 2.7V to 20V and it can deliver up to 3A of output current with a dropout
voltage of 300 mV. Typical shutdown current consumption is less than 1uA. In addition to the low quiescent
current, the AWL5764 incorporates several protections features that make them ideal for use in battery-
powered systems. It can be protected against both reverse input and reverse output voltages. In battery-
backup applications where the output can be held up by a backup battery when the input is pulled to ground,
the AWL5764 can act as if it has a diode in series with its output and prevents reverse-current flow.

Current Limit and Thermal Overload Protection

The AWL5764 is protected against damage due to excessive power dissipation by current and thermal
overload protection circuits. When the output load exceeds 4 A (typical), the output voltage is reduced to
maintain a constant current limit.

When the junction temperature starts to rise above 150°C (typical), the output is turned off, reducing the
output current to zero. When the junction temperature drops below 145°C, the output is turned on again,
and output current is restored to its operating value.

Reverse Voltage Protection

The input of the device will withstand reverse voltages of 20V and the output can be pulled below ground
by 20V. The ADJ pin of the adjustable device can be pulled above or below ground by as much as 5.5V
without damaging the device.

Rev. 1.0 www.analogwin.com
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APPLICATION
Fig.47 shows an adjustable output voltage AWL5764 application circuit.

VIN:5V VOUT:3-3V

ouT ¢ ! 2

7, IN
_1+cy L a1 L
Cour
| t1ouF L | | 490k |

-

GND R2
T 1 2.87kQ

Fig.47 Adjustable Output Voltage Application Circuit

Fig.48 shows a fixed output voltage AWL5764 application circuit.

p V|N:5V VOUT:3-3V
¢ IN ouT
1+, L Cour
|
I 10uF::|: __ " l LOUF

-

GND
4
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Fig.48 Fixed Output Voltage Application Circuit

Setting Output Voltage

The external feedback resistors connect to ADJ pin to set the output voltage. The feedback resistors value
can be calculated with the below equation.

VREF * R1
R2 =
VOUT - VREF
Whlle R1=4.99kQ, VREle.ZlV, VOUT=3.3V
Calculate R2=2.87kQ

Output Capacitor Selection

The AWL5764 can operate with most types capacitors as long as care as taken with regard to the effective
series resistance (ESR) value. The ESR of the output capacitor affects the stability of the LDO control loop.
A minimum of 10uF capacitance with an ESR of 0.2Q or less is recommended to ensure the stability of the
AWL5764. The most common dielectrics used are Z5U, Y5V, X5R and X7R.

Rev. 1.0 www.analogwin.com
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Application Waveforms
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Fig.49 Load Transient @ lout=10mA<->1.5A (0.3A/us)
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Fig.51 Line Transient @ Vour=2.21V<->20V
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Fig.52 Start With Load(3A) @ Vin=0V<->2.7V
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PCB LAYOUT GUIDELINES
For best results, please follow the guidelines below.

1. Use wide traces for IN, OUT and GND.
2. Place a minimum 10uF low ESR ceramic capacitor as close to OUT and GND as possible.

Fig.54 AWL5764 EVM Board Bottom Layer

Rev. 1.0 www.analogwin.com
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PACKAGE INFORMAGION

Package Top marking

XXXXXXX — General PN
XXXXX —_—) Internal Use Code
° XXXX —_—) Internal Use Code

Fig.55 Package Top Marking

Tape and Reel Box Information

Fig.56 Tape and Reel Box Information

Device PACKAGE LENG WIDTH HEIGHT
(mm) PACKAGE TYPE DRAWING PINS SPQ mm)  (mm) (mm)
AWL5764KAR TO263-5 KA 5 800 370.0 340.0 65.0
Rev. 1.0 www.analogwin.com

16



Datasheet

AWL5764

Tape and Reel Information

P2 PO
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A-A
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O O O OO0 O O O Sprocket Holes
a @ o @ —
Q3 Oé 93 Q4 User Direction of Feed
Pocket Quadrants
Fig.57 Tape and Reel Information
DIMENSIONS AND PIN1 ORIENTATION
Device Package Type W AO BO KO P PO Pinl Quantit
ge Typ (mm) | (mm) | (mm) | (mm) | (mm) | (mm) Quadrant Yy
AWL5764KAR TO263-5L 24.00 10.80 16.30 4.85 16.0 4.00 Q1 800

All dimensions are nominal

Rev. 1.0
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Package Outlines

i
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1
i
|
5 i
#) i
|
!
(!
| b —&4— MILLIMETER
SYMBOL | “\vin | NoM | MAX
A A 4.37 4.57 4.77
e SEVER
o~ AL Al 117 | 127 | 1.42
=
A3 0 — 0.25
. &
TG b 071 | — | 097
c 0.33 — 0.76
D1 8.38 8.70 9.00
==

: i D2 600 | — | —
\ﬁg | E 9.90 | 10.16 | 10.39
o —'i E4 730 | — | —

L4 e 1.70BSC

H — — 14.35
H2 — — 1.27
L — 1.98 —
L4 — 0.76 —_

Fig.58 TO263-5 Package
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ORDERING INFORMATION
Order Part No. ADJ/FIXED Package QTY
AWL5764KAR-ADJ ADJ
AWL5764KAR-18 1.8v
AWL5764KAR-25 2.5V TO263-5L, Pb-Free 800
AWL5764KAR-33 3.3v
AWL5764KAR-50 5V

Rev. 1.0
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