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1.5A Ultra Low Dropout Linear Regulator with Bias

Features

® [nput voltage range: 0.5 to 5.5V

® Bias voltage range: 2.5V to 5.5V

® Adjustable and Fixed Voltage Version Available
(0.5V to 3.5V)

® Output Voltage Accuracy: +0.5% @ 25°C
+1% @ Full Temperature

® Very Low Bias Input Current: typical 32uA

® Very Low Bias Input Current in Shutdown: <1pA

® | ow dropout voltage: typical 85mV@1.5A(1.2V
output)

® High PSRR: typical 70dB @ 1kHz(lour=150mA,
1.2V output)

® Noise: typical 72pVrms (lout=30mA, BW=10Hz
to 100kHz, 1.2V output)

® 1.2V Logic Level Enable Input for ON/OFF
Control

Built-in Output Short Protection: Typical 0.8A
Fast Load Transient Response
Thermal Shutdown Protection

FOWLP 1.200mmX0.800mmX0.300mm-6B
package

Applications
Battery-powered equipment
Smart phone

Digital camera, STB

Other portable electronic device

Typical Application Circuit

VBiAs

2.5V
Ceias Vout

1uFI 0.5V~35V
= BIAS out
vin awinic Cour
Vout+Vbo IN 4.7uF
-85V g | AW37012YXXX I -
4.7yF EN FB =
I GND

ON = l
Jo—

OFF - =

Adjustable Output Voltage Application

General Description

AW37012DXXX is a high accuracy voltage
regulator, which provides 1.5A of current. It is
equipped with NMOS pass transistor and a
separate bias supply voltage(Vsias). The feature of
ultra low dropout voltage is ideal for applications
where output voltage is very close to input voltage.

AW37012DXXX also features low IQ consumption,
high PSRR, low Noise, good load transient
response and smooth soft-start.

AW37012DXXX integrates current limit, short circuit
protection, thermal shutdown, sufficiently protecting
IC from being damaged.

AW37012DXXX is designed to work with a 4.7uF or
more input ceramic capacitor, a 1uF or more bias
ceramic capacitor and a 4.7uF or more output
ceramic capacitor. The low power dissipation and
good dynamic response make AW37012DXXX very
suitable for hand-held communication equipment.
Tiny package makes high density mounting of the
IC on boards possible.

Cains Vout
1HFI 0.5V~3.5V

- BIAS out —0

ViN awinic lcw

Vout+Vpo IN
~55V ¢, | AW3T012YXXX I““F

Fixed Output Voltage Application
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Pin Configuration And Top Mark

AW37012DADJFOR AW37012DADJFOR Marking
(Top View) (Top View)
O//—\\ N O
!\ Al /) A2 /) EA
!\/ Bl \) B2 \) XX
/7N N XX
l\ cl /\ c2 /\

Pin Definition

EA — AW37012DADJFOR
XXIXX — Production Tracing Code

No. NAME DESCRIPTION
Regulated output voltage pin. Put a 4.7uF or more ceramic capacitor at
A1l ouT :
the output pin.
A2 IN Input supply pin. Put a 4.7uF or more bypass capacitor at the power
supply.
FB Adjustable Regulator Feedback Input. Connect to output voltage
(ADJ devices) resistor divider central node.
B1
SNS Output voltage Sensing Input. Connect to Vour on the PCB to output
(Fix Volt devices) | the voltage corresponding to the part version.
B2 EN Chip enable pin. Driving this pin high enables the regulator. Driving this
pin low puts the regulator into shutdown mode.
C1 GND Ground.
Bias voltage supply for internal control circuits. This pin is monitored by
Cc2 BIAS internal Under-Voltage Lockout Circuit. Put a 1uF or more ceramic
capacitor at the bias pin.
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Functional Block Diagram

VIN |J] 18T J] ouT

BIAS []— UvLO VREF
Current ™ [
Limit :I FB
Enable
EN [ Logic oTP é
<

13T

[ +—{1 GND

Figure 1 Vour Adjustable Version
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BIAS [} UVLO VREF
Current q
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<
— =
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+———11 GND

Figure 2 Vour Fixed Version
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Typical Application Circuit

VBIAS

>2.5V OT
Coins Vout
luFI 0.5V~3.5V
= BIAS ouT
Vin awinic _T_cow

Vout+Vbo O IN R1 4.7uF
~5.5V Cn _T_ AW37012YXXX H
4.7uF EN FB
T
ON = J_ R2
| o

OFF
Figure 3 AW37012DXXX Adjustable Version Application Circuit

VBIAS
2.5V
Caias Vout
1|.|FI 5v~3 5V
= BIAS ouT
VIN awinic Cour
VouTt+VDo O IN A.7uF
~5.5V Cm_T_ AW37012YXXX I H
4.7uF EN SNS =
T
o
OFF -

Figure 4 AW37012DXXX Fixed Version Application Circuit

Notice for typical application circuits:

A ceramic capacitor has different temperature characteristics and bias dependencies depending on the size,
manufacture or part number of a capacitor. Careful evaluation is required. For adjustable voltage versions,
when the Vour is >3.0V, the effective capacitance of Cour is greater than 4.7uF,and a 10uF or more Court is
recommended .

Ordering Information

Moisture . ,
. o Environmental Delivery
Part Number Temperature Package Marking | Sensitivity )
Information Form
Level

1 2('):(§?r\1/>/nl_xpo 80 4500 units/

AW37012DADJFOR | -40°C~85°C 0mmX0.300mm EA MSL1 ROHS+HF Tape and
6B Reel
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Absolute Maximum Ratings®OTED
PARAMETERS RANGE
Input voltage range -0.3V to 6.0V
BIAS voltage range -0.3V to 6.0V
Enable control voltage range -0.3V t0 6.0V
Output voltage range -0.3V to (Vin+0.3V) £6.0
Maximum operating junction temperature Ty_max 150°C
Operating free-air temperature range -40°C to 85°C
Storage temperature Tstc -65°C to 150°C
Lead temperature (soldering 10 seconds) 260°C
Junction-to-ambient thermal resistance 8a NOTE?’ 101.8°C/W
ESD
HBM (Human body model)NOTE3) +2kV
CDM(Charged device model) (NOTE4) +1.5kV
Latch-Up
+IT: 200mA
Latch-UpNOTES)
-IT: -200mA

NOTE1: Conditions out of those ranges listed in "absolute maximum ratings" may cause permanent damages
fo the device. In spite of the limits above, functional operation conditions of the device should within the ranges
listed in "recommended operating conditions". Exposure to absolute-maximum-rated conditions for prolonged

periods may affect device reliability.

NOTE?2: Thermal resistance from junction to ambient follows JEDEC 2S2P standards, and is highly dependent

on PCB layout.

NOTES3: All pins. Test Condition: JS-001:2023.
NOTEA4: All pins. Test Condition: JS-002:2022.
NOTEDS: Test Condition: JESD 78F.02: 2023.
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Electrical Characteristics

VBias=2.5V or Veias = Voutr+1.6V, and Vin=Voutsern)+0.3V, lout=1mA, Cn=4.7uF, Cout=4.7uF, Cgsias=1uF,
TA=25°C, unless otherwise specified.

PARAMETER TEST CONDITION MIN TYP MAX UNIT
Vour+
V
IN Input Voltage Range Voo 5.5 \Y,
VBias BIAS Voltage Range 25 5.5
3 V Risin 1.65
Vovio Under-Voltage BlAS 9 Vv
Lockout Hysteresis 0.1
Vs Reference Voltage 0.497 0.5 0.503 \Y,
Ta=25°C -0.5 0.5
Vour acc Output Voltage A %
Accuracy -40°C <TA<85°C -1 1
Vin Line Regulation Vout+0.3V £ ViN £ Vaias 0.1 mV
LINEReg Vass Line Requlation 2.5V or (Vour +1.6 V) 0.1 iy
sias Line Regulatio < Vaps< 5.5V )
LOADReg Load Regulation IOUT=1mAto1.5A 1 mV
IFs FB Pgu?rzﬁ;at'”g Vrs=0.5V,Ven=Vens=3.0V 0.01 uA
la_Bias Bias Pézr?‘;ﬁscent Veias=3V, lour=0mA 32 MA
Bias Pin Shutdown
Isp_Blas Current Ven<0.36V 0.01 1 MA
Veias=3.0V, Vour=1.2V
VIN_po Vin Dropout Voltage lout=1.5A, 85 mV
Vout=98%*Vour(seT)
ViN=VBias, Vour=1.2V
VBias_po | Veias Dropout Voltage lout=1.5A, 0.86 \Y
Vout=98%*Vour(seT)
VENH EN Input Voltage “H” 0.84 \%
EN Threshold Voltage
VenL EN Input Voltage “L” 0.36 \%
Auto Discharge Veias=4.0V, Ven<0.36V,
R
pise Resistance Vour = 0.5V 150 @
len EN Pull Down Current Ven=Veins=5.5V 0.55 1 MA
ILim Output Current Limit Vour=90%*Vourt(seT) 1500 mA
- _ 0.35
Isc Short Current Limit Vour=0V N mA
PSRR ; Vout=1.2V, VBins=2.8V,
- Powe';??e%ﬁ’i'gnR'pp'e Vin=1.7V+0.2Vpp, 70 dB
Vin ) lour=150mA, f=1kHz
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PARAMETER TEST CONDITION MIN TYP MAX UNIT
) Vour=1.2V,Vn=1.7V,
PSRR_ | Power Supply Ripple Veirs=2.8V+0.2Vpp 75 dB
Vs Rejection lour=150mA, f=1kHz
VN Output Voltage Noise Vourisen=1.2V, lour=30mA \?OX/ \Y
_ OouT. pvrms
BW=10Hz to 100kHz VRer
From assertion of Ven to Vour
Tor Turn-On Time =90% Vour Vour = 1.2V 1R hs
Thermal Shutdown - o
TsoH Threshold Temperature Rising 165 C
Thermal Shutdown . o
TsoL Reset Threshold Temperature Falling 135 C
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Typical Characteristics

VBias=2.5V or Veias = Voutr+1.6V, and Vin=Voutsern)+0.3V, lout=1mA, Cn=4.7uF, Cout=4.7uF, Cgsias=1uF,

TA=25°C, unless otherwise specified.
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Typical Characteristics (Continued)

Vin=Voutsen)+1V, Vce>1V, lour=1mA, Cn=Cour=1uF, Ta=25°C, In Typical Application Circuit, unless otherwise
noted.
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Typical Characteristics (Continued)

Vin=Voutsen)+1V, Vece>1V, lour=1mA, Cn=Cout=1uF, Ta=25°C, In Typical Application Circuit, unless otherwise
noted.

AW37012D120 AW37012D120
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Detailed Functional Description

AW37012DXXX is a high accuracy, low dropout voltage, fast load transient response LDO. After powered on,
with EN pin assertion, feedback voltage and a voltage related to the voltage reference are transmit to positive
input terminal and negative input terminal of an error amplifier (EA) respectively. The output signal of EA is
used to control the open-state of power MOSFET. After soft-start, feedback voltage signal compares with the
established reference voltage, making output voltage stable and accurate.

Enable Operation

AW37012DXXX uses EN pin to realize enable operation. Applying proper value of voltage to EN pin can make
IC enable/disable.

If the voltage of EN pin is less than 0.36V, AW37012DXXX is guaranteed to be disabled. In this state, function
modules of IC and power MOSFET are turned off. And the auto discharge function is open making output
discharge through a 150Q resistor to Ground.

If the voltage of EN pin is more than 0.84V, AW37012DXXX is guaranteed to be enabled. In this state, the auto
discharge MOSFET is closed, and AW37012DXXX regulates output voltage to the designed value of voltage.

A 0.55pA pull down current to Ground is built-in at EN pin, making sure that the IC is disabled when EN pin
floats. If Enable function is not required, EN pin should be connected directly to IN pin.

Adjustable Output Voltage Setting

The output voltage of the AW37012DXXX can be adjusted from 0.5V to 3.5V. When FB pin connected to the
resistor divider the output voltage is the nominal output voltage multiplied by the resistors divider ratio, see
following equation.

R1
Vour apy = Ves (1 + ﬁ)

Where:
* Vour-apy is output voltage of the circuit with resistor divider
* Vreis 0.5V, the LDO'’s reference voltage

The value of R2 are suggested not over 50kQ.Typical application circuits gives the connections for the
adjustable output voltage application.

Output Current Limit

AW37012DXXX integrates output current limit function, protecting IC from excessive current . When the load
is excessively heavy, AW37012DXXX limits the current flowing through the IC to a typical value current which
is about 50% more than the rated output current. This value is specially designed, so that IC is protected
properly and the output capability is not influenced either.

Meanwhile, AW37012DXXX integrates fold-back current limit function, lowering the system dissipation when
output overload or short to Ground.

Thermal Shutdown

AW37012DXXX integrates thermal shutdown function, protect IC from excessively high temperature.

When the chip temperature exceeds 165°C, AW37012DXXX detects it as an over-temperature event,
triggering thermal shutdown, which will turn off the main function module, including power MOSFET. This
inhibits increase of chip’s temperature. IC would keep the protection-state on until the chip’s temperature falls
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below to 135°C. At this moment, the over-temperature protection-state is released, IC resumes to work
again .The hysteresis avoids IC’s turning off and on frequently around the Thermal Shutdown threshold.

Auto Discharge

AW37012DXXX makes output voltage decrease quickly when in disable state or thermal shutdown state,
benefit from integrating auto discharge function.

Capacitors Selection

IN pin: Input Capacitor Cin

AW37012DXXX advises to use a 4.7uF or more X5R or X7R ceramic capacitor at IN pin as shown in Typical
Application Circuit, the input decoupling capacitor is necessary to be connected as close as possible to the Vin
pin for ensuring the device stability.

OUT pin: Output Capacitor Cour

AW37012DXXX advises to use a 4.7uF or more X5R or X7R ceramic capacitor at OUT pin as shown in Typical
Application Circuit. For adjustable voltage versions, when the Vour is >3.0V, choose a 10uF or more Cour.

BIAS pin: BIAS Capacitor Cgsias

AW37012DXXX advises to use a 1uF or more X5R or X7R ceramic capacitor at BIAS pin as shown in Typical
Application Circuit.

Recommended Components List

Component PART No. DESCRIPTION MFR TYP. UNIT
Cin GRM155R61A475MEOQ1 10V, X5R, 0402 MURATA 4.7 uF
Cour GRM155R60J475ME47 6.3V, X5R, 0402 MURATA 4.7 uF
GRM155R60J106 ME18 6.3V, X5R, 0402 MURATA 10 uF
Ceias GRM155R61A105KE15 10V, X5R, 0402 MURATA 1 uF
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Application InformAtion

Power Dissipation and Device Operation

The permissible power dissipation is dependent on the ambient temperature Ta and the junction-to-ambient
thermal resistance Roje.

The absolute maximum allowable power dissipation for the device in a given package can be calculated using
Equation below, where Ty max= 150°C :

PDwmax_ass = (Ty_max — Ta) / Reja
The recommended maximum allowable power dissipation for the device in a given package can be calculated
using Equation below, where Ts_rec = 125°C :
PDwmax rec = (Ty_rec — Ta) / Reja
The actual power being dissipated in the device can be represented by Equation below:
PDact = (Vin — Vour) x lout

These equations above establish the relationship between the maximum power dissipation allowed due to
thermal consideration, the voltage drop across the device, and the continuous current capability of the device.

The graphs of Power Dissipation vs. Ambient Temperature are showed below :

AW37012DXXX

1,400 T T T T
e PDMAX_REC

= PDMAX_ABS

1,200
\\
1,000
N\ N

800 \\\
600 N
N

PD (mW)

400

200

0

-40 20 0 20 40 60 80 100 120 140
Ta (°C)
Power Dissipation vs. Ambient Temperature

The above graphs show the maximum power dissipation of the respective package at Ts_rec = 125°C and
Ts_max = 150°C. Operating the device in the region between PDwax rec and PDwax_ass might have a negative
influence on its lifetime.
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PCB Layout Consideration

The performance of a power source circuit using this device is highly dependent on a peripheral circuit. To

obtain the optimal performance, a peripheral component or the device mounted on PCB should not exceed its

rated voltage, rated current or rated power. When designing a peripheral circuit, guidelines below for PCB

layout should be obeyed:

1. All peripheral components should be placed as close to the chip as possible. Cin and Cout should be close
to IN and OUT pins respectively. Avoid connecting device and chip pins with two different layers of copper,
use the same layer of copper instead.

2. IN,OUT and BIAS pin are the large current input and output of the chip, make IN, OUT, BIAS, and
meanwhile GND lines sufficient.

3. The connection lines between the planes of Cin or Cour and respective chip pin should be as short and
wide as possible, to reduce noise and EMI interference, or it may cause noise pickup or unstable operation.

4. The exposed plane of chip and GND pins must be connected to the large-area ground layer of PCB directly,
meanwhile place sufficient via holes below the exposed plane. Thus we can decrease the thermal resistor
on the board to optimize heat-diffusion performance.
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Tape And Reel Information

TAPE DIMENSIONS
REEL DIMENSIONS

P1 ‘ PO ‘ P2 ‘
Ko, i i 1
QDO © |
| T
S ] 179 [ i
D1 1 | | /

Cavity ’HAO*|

AO0: Dimension designed to accommodate the component width
B0: Dimension designed to accommodate the component length
KO: Dimension designed to accommodate the component thickness
W: Overall width of the carrier tape
PO: Pitch between successive cavity centers and sprocket hole
P1: Pitch between successive cavity centers

P2: Pitch between sprocket hole
T P

D1: Reel Diameter
D0: Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pin 1 O O O Q Sprocket Holes
[ ] [ ] L ]
Q11 Q2 Qi Q2 QL1 Q2 Qi Q2 -
Q3104 | oa\ Q4 ;23 Q4 |28t User Direction of Feed
Pocket Quadrants

Note: The above picture is for reference only. Please refer to the value in the table below for the actual size

DIMENSIONS AND PIN1 ORIENTATION

D1 DO A0 BO KO PO P1 P2 w Pin1 Quadrant
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)

179.00| 9.00 | 0.90 1.30 | 0.42 2.00 | 4.00 | 4.00 8.00 Q1
All dimensions are nominal
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Package Description
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Land Pattern Data

6X(0.250)

0.400 TYP

SYMM
¢
0.05 MAX I 0.05 MIN [
AIAROUND  __ 1 SSIEEIFNRGMASK Al AROUND //__\ I\F_SSERFNRGMASK
METAL \_’\_ METAL UNDER
SOLDER MASK
NON-SOLDER MASK DEFINED SOLDER MASK DEFINED

Unit: mm
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Revision History
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Disclaimer

All trademarks are the property of their respective owners. Information in this document is believed to be
accurate and reliable. However, Shanghai AWINIC Technology Co., Ltd (AWINIC Technology) does not give
any representations or warranties, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information.

AWINIC Technology reserves the right to make changes to information published in this document, including
without limitation specifications and product descriptions, at any time and without notice. Customers shall
obtain the latest relevant information before placing orders and shall verify that such information is current and
complete. This document supersedes and replaces all information supplied prior to the publication hereof.

AWINIC Technology products are not designed, authorized or warranted to be suitable for use in medical,
military, aircraft, space or life support equipment, nor in applications where failure or malfunction of an AWINIC
Technology product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. AWINIC Technology accepts no liability for inclusion and/or use of AWINIC Technology
products in such equipment or applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications that are described herein for any of these products are for illustrative purposes only. AWINIC
Technology makes no representation or warranty that such applications will be suitable for the specified use
without further testing or modification.

All products are sold subject to the general terms and conditions of commercial sale supplied at the time of
order acknowledgement.

Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other
industrial or intellectual property rights.

Reproduction of AWINIC information in AWINIC data books or data sheets is permissible only if reproduction
is without alteration and is accompanied by all associated warranties, conditions, limitations, and notices.
AWINIC is not responsible or liable for such altered documentation. Information of third parties may be subject
to additional restrictions.

Resale of AWINIC components or services with statements different from or beyond the parameters stated by
AWINIC for that component or service voids all express and any implied warranties for the associated AWINIC
component or service and is an unfair and deceptive business practice. AWINIC is not responsible or liable for
any such statements.
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