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General Description

The PJ20703A ultra-low quiescent current
regulator features low dropout voltage and low
current in the standby mode. With less than 500
nA quiescent current at no load, the PJ20703A is
ideally suited for standby micro-control-unit
systems, especially for always-on applications
like portable, and other battery-operated
systems. The PJ20703A retains all the features
that are common to low dropout regulators
including a low dropout PMOS pass device, short
circuit protection, and thermal shutdown.

The PJ20703A has a 5.5 V maximum operating
voltage limit, a -40°C to 125°C operating
temperature range, and *2% output voltage

tolerance.

Simplified Schematic

VIN Vour
Cin 1pyF  ©—EN COUT:I: 1uF

:|: GND
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Features

& Operating input voltage range : 2.5V to 5.5V
Output voltage range : 1.2V to 5.0 V

Output current : 300 mA

Ultra-low quiescent current : 300 nA (Typ.)

* & o o

Dropout voltage : 500 mV (Typ.) at lour = 300
mA

PSRR : 60 dB at 1 kHz, loutr = 10 mA

Output voltage tolerance : 2%

Stable with ceramic capacitors 1 pF

Internal Short-Circuit Current Limit

Internal Thermal Overload Protection
Integrated output auto-discharge

Available in DFN1x1-4 and SOT23-5 packages

These devices are Pb—Free, halogen Free/BFR
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free, and are RoHS compliant

Applications

¢ Portable, Battery Powered Equipment
¢ Ultra Low Power Microcontroller

¢ Notebook computers
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Ordering Information

Ordering Information

Order number Marking ID Option Package Description
PJ20703A-xxS5 AABDNN SOT23-5 Halogen Free in T/R, 3000 pcs/Reel
With Output
Discharge
PJ20703A-xxQZ1 AW DFN1x1-4 Halogen Free in T/R, 10000 pcs/Reel
Output Voltage Options
Opt'?;‘x?ocje 12 18 25 28 33 50
0.1V / Step
Voltage 1.2V 1.8V 25V 28V 3.3V 50V
Note:

(1) MetaWells can meet RoHS 2.0/REACH requirement. So most package types MetaWells offers only states halogen free, instead of lead free.

Marking Information

Marking Package Definition
AABDNN SOT23-5 AA: Product code B: Version D:Daycode NN: Serial No
AW DFN1x1-4 A: Product code W: Week code

Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 2
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Pin Configuration

IN EN

| ! ! |

4 ) L 3

WO+ s T Jour
7 N

< PAD 7/

I ("2
ouT GND
S0T23-5 DFN1x1-4
Pin Assignment (Top View)
Pin Description
Terminal Name 110 Description
ouT o/P Output voltage pin.
EN | Enable pin.
This pin has an internal pull-down current source. Connect to logic “High” for normal operation.
GND G Power supply ground.
IN I/P Input voltage pin.

(1) 1= Input; O — Output; P — Power; G — Ground.

Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 3
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Absolute Maximum Ratings

Over operating free-air temperature range (unless otherwise noted) ("

Parameter Min Max Units

Voltage range at terminals | IN, OUT, EN -0.3 6.5 \%
lout Output Current 300 mA
To Lead temperature range (Soldering, 10 sec) 300 °C
Tumax) Maximum junction temperature 150 °C
Tste Storage temperature range -65 150 °C

DFN1x1-4 226 °C/W
Resa Junction-to-ambient thermal resistance

SOT23-5 218.1 °C/W

(1) Stresses beyond those listed under absolute maximum ratings 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 under recommended operating conditions is
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

Handling Ratings

Parameter

Description

Min

Max

Units

ESD™

Human Body Model (HBM) ESD stress voltage®

-2

2

kV

(1) Electrostatic discharge (ESD) to measure device sensitivity and immunity to damage caused by assembly line electrostatic discharges into

the device.

(2) Level listed above is the passing level per ANSI, ESDA, and JEDEC JS-001. JEDEC document JEP155 states that 500-V HBM allows safe
manufacturing with a standard ESD control process.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended operating
conditions are specified to ensure optimal performance to the datasheet specifications. MetaWells does not recommend

exceeding them or designing to Absolute Maximum Ratings.

Parameter Min Typ Max Units
Vi Operating input voltage range 25 5.5 Vv
Ty Operating junction temperature range -40 125 °C
Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 4
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Electrical Characteristics

Vin = Vout + 1V, lour =1 mA, Cin = Cout = 1.0 pF. Typical value is tested at Ta = +25°C, unless otherwise noted.

Symbol Parameter Condition Min Typ Max Units
ViN Input voltage 25 5.5 V
Vout Output voltage Ta=25°C 1.2 5.0 \%
Output Voltage _ o
AVour Accuracy Vin=5V -2 +2 %
Lineres Line regulation Vin=Vour+1V1to55V 0.6 1.5 %
lout=1 mAto 150 mA 2.5 %
Loadres Load regulation
lout =1 mA to 300 mA 3 %
lew Output current limit 360 560 mA
la Quiescent current No load 300 500 nA
Iste Standby current Ven=0V, Ta=25°C 0.1 0.5 MA
EN pin threshold C
VENH voltage EN logic high voltage 0.6 V
EN pin threshold .
VenL voltage EN logic low voltage 0.2 \%
PSRR Power supply f=1kHz, lour = 10 mA 60 dB
rejection rate
Active output _ _
Riow discharge resistance VN=55V, Ven =0V 15 kQ
Tsp Thermal shutdown Temperature increasing from Ta = 25°C 150 °C
temperature
Thermal shutdown . °
Tson hysteresis Temperature falling from Tsp 20 C
Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 5
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Typical Performance Characteristics
Vin =Vout + 1V, loutr =1 mA, Vour = 3.3V, Cin = Cout = 1.0 yF. Typical value is tested at Ta = +25°C, unless otherwise noted.
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Figure 1. Load Transient (1 mA to 300 mA)
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Figure 2. Load Transient (300 mA to 1 mA)
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Figure 3. EN Start-up (no load)
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Figure 4. EN Start-up (200 mA load)
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Figure 5. Vin =5V, Vour = 1.8 V, heavy load OTP
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Figure 6. Vour short to GND and release
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Vin=Vour + 1V, lour =1 mA, Vour = 3.3V, Cin = Cour = 1.0 pF, Typical value is tested at Ta = +25°C, unless otherwise noted.
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Figure 7. la vs Vin (lour = 0 mA)
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Figure 9. Vour vs Load
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Functional Block Diagram
IN * ouT
EN L GND

Figure 11. PJ20703A Function Block

Operation Information

Basic Operation

The PJ20703A is a high performance positive low dropout (LDO) regulator designed for applications requiring low
dropout voltage, low noise and low quiescent current that can supply up to 300mA output current. The input voltage
range is from 2.5V to 5.5 V.

The PJ20703A features a precise 2% output regulation. The output voltage is available from 1.2 V to 5.0 V in 100
mV steps.

The minimum required output capacitance for stable operation is 1TuF (X5R or X7R) effective capacitance after
consideration of the temperature and voltage coefficient of the capacitor.

Enable and Shutdown Operation

The PJ20703A goes into shutdown mode when the EN pin is in a logic low condition. In this condition, the pass
transistor, error amplifier, and bandgap are all turned off, reducing the supply current to only 0.1 yA (max.). If the
shutdown mode is not required, the EN pin can be directly tied to Vin pin to keep the LDO on.

Over-Temperature Protection (OTP)

The over-temperature protection function will turn off the P-MOSFET when the junction temperature exceeds
150°C (typ.). Once the junction temperature cools down by approximately 20°C (typ.), the regulator will
automatically resume operation.

Current-limit Protection

The PJ20703A provides current limit function to prevent the device from damages during overload or shorted-circuit
condition. This current is detected by an internal sensing transistor.

Error Amplifier

The Error Amplifier compares the internal reference voltage with the output feedback voltage from the internal
divider, and controls the Gate voltage of P-MOSFET to support good line regulation and load regulation at output
voltage.

Output Automatic Discharge

The PJ20703A output employs an internal 1.5 kQ (typ.) pull-down resistance to discharge the output when the EN
pin is low, and the device is disabled.
Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 8
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Application Information

Overview

Like any low dropout linear regulator, the PJ20703A’s external input and output capacitors must be properly
selected for stability and performance. Use a 1 yF (X5R or X7R) or larger input capacitor and place it close to the
IC's Vin and GND pins. Any output capacitor meeting the minimum 1 mQ ESR (Equivalent Series Resistance) and
effective capacitance larger than 1 yF (X5R or X7R) requirement may be used. Place the output capacitor close to
the IC's Vout and GND pins. Increasing capacitance and decreasing ESR can improve the circuit's PSRR and line
transient response.

Current Limit

The PJ20703A contains an independent current limiter, which monitors and controls the pass transistor's gate
voltage, limiting the output current to 0.56 A (typ.). The output can be shorted to ground indefinitely without
damaging the part.

Dropout Voltage

The dropout voltage refers to the voltage difference between the Vi and Vour pins while operating at specific
output current. The dropout voltage Vorop can also be expressed as the voltage drop on the pass-FET at specific
output current (Iratep) while the pass-FET is fully operating at ohmic region and the pass-FET can be characterized
as an resistance Rps(on). Thus the dropout voltage can be defined as (Vorop = Vin = Vout = Rps(on) X IraTeD).

For normal operation, the suggested LDO operating range is (Vin > Vout + 0.2 V) for good transient response and
PSRR ability. Conversely, operating at the ohmic region will degrade these performance severely. Additionally, the
output of PJ20703A is automatically discharged through an internal 1.5 kQ pull-down resistance when the EN pin is
low and the device is disabled.

Enable Operation

The PJ20703A has an EN pin to turn on or turn off the regulator, When the EN pin is in logic high, the regulator will
be turned on. The shutdown current is almost 0 pA typical. The EN pin may be directly tied to Vin to keep the part
on. The Enable input is CMOS logic and cannot be left floating.

Minimum Operating Input Voltage (Vin)

The PJ20703A does not include any dedicated UVLO circuitry. The PJ20703A at least 2.2 V. The output voltage is
not regulated until Vi has reached at least the greater of 2.2 V or (Vout + 0.2V)

Thermal Considerations

For continuous operation, do not exceed absolute maximum junction temperature. The maximum power dissipation
depends on the thermal resistance of the IC package, PCB layout, rate of surrounding airflow, and difference
between junction and ambient temperature. The maximum power dissipation can be calculated by the following
formula :

_ [Tumax) - Ta]
Po = (Vin = Vour) X lout, and Pbmax) = =———
Resa

where Tymax) is the maximum junction temperature, Ta is the ambient temperature, and 6,a is the junction to
ambient thermal resistance.

For recommended operating condition specifications the maximum junction temperature is 125°C and Ta is the
ambient temperature. The junction to ambient thermal resistance, 6a, is layout dependent. For DFN1x1-4 package,

Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 9
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the thermal resistance, 6,4, is 226°C/W on a two-layer MetaWells evaluation board. For SOT23-5 package, the
thermal resistance, 0y, is 218.1°C/W on a standard JEDEC 51-7 four-layer thermal test board. The maximum
power dissipation at Ta = 25°C can be calculated by the following formula :

Pomax) = (125°C — 25°C) / (226°C/W) = 0.44 W for DFN1x1-4 package.
Pomax) = (125°C - 25°C) / (218.1°C/W) = 0.45 W for SOT23-5 package.

The maximum power dissipation depends on the operating ambient temperature for fixed Tywmax) and thermal
resistance, 6,a. The de-rating curve in Figure (below) allows the designer to see the effect of rising ambient
temperature on the maximum power dissipation.

1.0

Four-Layer PCB for SOT23-5 package

Two-Layer EVB for DFN1x1- 4L package
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Figure 12. Power dissipation

Layout Considerations

The dynamic performance of the PJ20703A is dependent on the layout of the PCB. PCB layout practices that are
adequate for typical LDOs may degrade the PSRR, noise, or transient performance of the PJ20703A. Best
performance is achieved by placing Cin and Cout on the same side of the PCB as the PJ20703A, and as close to
the package as possible is practical. The ground connections for Cin and Cout must be back to the PJ20703A
ground pin using a copper trace as wide and short as possible. Connections using long trace lengths, narrow trace
widths, and/or connections through vias must be avoided. These added parasitic inductances and resistance may
result in inferior performance especially during transient conditions.

Power Ground

Figure 13. DFN1x1-4 Layout recommendation
GND pad (2) and (5) connect to second layer ground path by via to increase cooling area directly.
Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 10
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Cout
VIN

GND

|4 | Power Ground

Figure 14. SOT23-5 Layout recommendation

GND pad (2) connect to second layer ground path by via to increase cooling area directly.

Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 1"
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Package Outline Dimension-SOT23-5

S0T23-5 Unit (mm)

DUMMY PIN

OPTION \

RS

s T

4- 019 L

=

TTE

LIJ LJ ' ® Common Dimensions
/ (Units of measure = Millimeter)
PN #1 e D B B Symbol Min Typ Max
A - - 1.25
A1 0 - 0.15
A2 1.00 1.10 1.20
A3 0.60 0.65 0.70
If \ b 0.36 - 0.45
AA2A13 b1 0.35 0.38 0.41
- - c 0.14 - 0.20
atd c 0.14 0.15 0.16
D 2.826 2.926 3.026
I_,,_I E 2.60 2.80 3.00
5%7\“\“\“; WITH PLATING E1 1.526 1.626 1.726
i{\/[/\/\/[/\/\///ég e 0.90 0.95 1.00
BASE ETAL e 1.80 1.90 2.00
SECTION B-8 K 0 - 0.25
0.30 0.40 0.60
L1 0.59 REF
|« - 19 > | L2 0.25 BSC
|| | M 0.10 0.15 0.25
SN N |_ L |__ R 0.05 - 0.20
| | | R1 0.05 - 0.20
| | | 27 |37 6 0° ) g
| | | | 01 8° 10° 12°
10 + —|— S S O 62 10° 12° 14°
|

RECOMMENDED LAND PATTERN

Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 12
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Package Outline Dimension-DFN1x1-4
DFN1x1-4 Unit (mm)
< D ]
LATR Mgk
L1
SIDE VIEW
TOP VIEW
— b f—
4X L2
DETAIL A \y
D2 .- E2 _F
N/
N9 A e
K DETAIL A
_L Two options:
k c;PfiSh;:L m L
F—e—f |
BOTTOM VIEW
0.65 2X
PITCH 052
SUTEINE.
s / o |
< 5 4x 0. 11—_>'l 0.39 120
. =
y } |_ —
f 4X J 4X A
0.24 0.22 > < 3);6
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RECOMMENDED LAND PATTERN (Unit: mm)

Rev.1.0

13



metawells

A AN Campeny PJ20703A
Package Outline Dimension-DFN1x1-4
DFN1x1-4 Unit (mm)
Common Dimensions
(Units of measure = Millimeter)
Symbol Min Nom Max
A 0.34 0.37 0.40
A1 0 0.02 0.05
A3 0.10 REF
b 0.17 0.22 0.27
D 0.95 1.00 1.05
E 0.95 1.00 1.05
D2 0.43 0.48 0.53
E2 0.43 0.48 0.53
L 0.20 0.25 0.30
e 0.60 0.65 0.70
K 0.15 - -
L2 0.07 0.12 0.17
b2 0.02 - 0.12
Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 14
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Version History
Version Date Changes
Rev.1.0 2025-12-10 Initial release
Copyright © MetaWells Co., Ltd. All rights reserved Rev.1.0 15
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Disclaimer

MetaWells Co., Ltd. and all other MetaWells Co., Ltd. trademarks are the exclusive property of MetaWells Co.,
Ltd.. Any mention of additional trademarks or registered trademarks in this document is made in
acknowledgment of their respective owners.

Without the consent of MetaWells Co., Ltd. , any modification to any part or subsection of the company's
product specifications and datasheets is strictly prohibited in any form or manner. MetaWells Co., Ltd.
reserves the rights to make changes of the content herein the document follow PCN procedure. Please refer
to our website for latest document. It is recommended that customers obtain the latest version of relevant
information and verify its timeliness and completeness before placing an order. All products are sold in
accordance with the terms and conditions provided in the sales contract at the time of order confirmation,
which includes warranty scope, intellectual property rights, and liability limitations.

During the sales period, MetaWells Co., Ltd. guarantees that the performance of the products will be in
accordance with the company's standard warranty. The company utilizes testing and other quality control
techniques to ensure the necessity to maintain this warranty. Except for government-mandated requirements,
there is no need for special testing of measurement tables or other instruments.

Customers must acknowledge that our products are not intended or manufactured for use in life support
systems or other high-risk activities or environments. The utilization of our products in such applications may
lead to severe consequences, including personal injury, loss of life, property damage, or environmental harm.
Our products are explicitly not warranted for deployment in high-risk activities, and we shall bear no
responsibility towards customers or third parties for such usage.

MetaWells Co., Ltd. commits to providing technical support, assistance, advice, and information, in line with
our current capabilities, including guidance related to the design, development, or debugging of purchased
boards or other applications. However, we hereby disclaim all warranties concerning technical support,
merchantability, or fithess for a particular purpose. We do not guarantee the error-free operation of boards or
applications in conjunction with our support services, and we shall not be held liable for any consequences
arising from the utilization of our support services.

Copyright© MetaWells Co., Ltd. 2024

Website : www.MetaWells.com
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