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1 Introduction

This document is the user manual for the PCA9422-EVB evaluation board. This document is intended for
the engineers involved in the evaluation, design, implementation, and validation of multi-channel power
management integrated circuit PCA9422.

The scope of this document is to provide the user with information to evaluate the multi-channel power
management integrated circuit PCA9422. This document covers connecting the hardware, installing the
software and tools, configuring the environment, using the kit and making appropriate measurements.

1.1 PCA9422-EVB (WLCSP) Evaluation Board
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Figure 1. PCA9422-EVB evaluation board
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2 Finding kit resources and information on the NXP web site

NXP provides online resources for evaluation boards and its supported device(s) on https://www.nxp.com/.

The information page for the evaluation boards are at https://www.nxp.com/PCA9422-EVB. The information
page provides overview information, documentation, software and tools, parametrics, ordering information
and a Getting Started tab. The Getting Started tab provides quick-reference information applicable to these
evaluation boards, including the downloadable assets referenced in this document.
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3 Getting ready

3.1 Kit contents

The kit contents include:

* Assembled and tested PCA9422-EVB evaluation board in an anti-static bag
* Available evaluation board revisions:
— SCH Rev F1 includes the PCA9422B PMIC version, operating all buck regulators at 4 MHz.
— SCH Rev F2 includes the PCA9422M PMIC version, operating all buck regulators at 2 MHz.
* USB-C Cable
* Spare jumpers

3.2 Required equipment

To use this kit, the equipment needed is:

* 1-cell Li-ion Battery

* 5.0 V power supply or USB with enough current capability (VIN requires 1.2 A or above and VBAT requires
3.2 A or above for maximum power output)

PCA9422 GUI installed on a Windows PC

* Multimeters to measure regulator outputs or other voltages

* Oscilloscope (optional)

USB enabled computer running Windows 7, 8, or 10
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4 Getting to know the hardware

The PCA9422 is a highly-integrated power management IC (PMIC), targeted to provide a full power
management solution for low power microcontroller applications or other similar applications.

The device consists of a linear battery charger capable of charging up to 640 mA current. It has an 1°Cc
programmable constant current (CC) and constant voltage (CV) values for flexible configuration. Various built-in
protection features such as input overvoltage protection, overcurrent protection, thermal protection, etc. are also
provided for safe battery charging. It also features JEITA compliant charging.

The device also integrates three step-down DC/DC converters (bucks) which have 1’c programmable output
voltage. All buck regulators have integrated high-side and low- side switches and related control circuitry, to
minimize the external component counts, a pulse-frequency modulation (PFM) approach is utilized to achieve
better efficiency under light load condition. Other protection features such as overcurrent protection, under-
voltage lockout (UVLO), etc. are also provided. By default, the input for these regulators is powered from either
VIN or VBAT, whichever is greater.

One ultra-low quiescent Buck-Boost converter is designed to power system peripherals that require voltages
higher and/or lower than the battery voltage, it seamlessly transitions between buck, buck-boost, and boost
modes, minimizing discontinuities and subharmonics in the output voltage ripple.

In addition, four on-chip LDO regulators are provided to power up various voltage rails in the system. One LDO
is for SNVS core power supply, two 200 mA NMOS LDOs with load switch feature are capable of regulating

to low output voltage from buck regulator output. One 200 mA PMOS LDO is purposed to supply power to
microcontroller or peripheral devices.

Other features such as FM+ 1°C-bus interface, device enable, interrupt signal, etc. are also provided.
The chip is offered in 2.90 mm x 3.00 mm, 7 x 7 bump, 0.4 mm pitch WLCSP package.

4.1 Key features

* Linear battery charger for charging single cell Li-lon battery
— 26 V tolerance on VIN pin
— Programmable input OVP (5.5 V)
— Programmable constant current (up to 640 mA) and pre-charge low voltage current threshold
— Programmable constant voltage regulation
— Programmable automatic recharge voltage and termination current threshold
— Built-in protection features such as input over voltage protection (OVP), battery over current protection
(OCP), thermal protection
— JEITA compliant
— Battery attached detection
— Over-temperature protection
* Three step-down DC/DC converters
— Very low quiescent current
— Programmable output voltage
— SWH1: core buck converter, 0.4 V~1.975 V output, 6.25 mV/step, up to 500 mA
— SW2: system buck converter, 0.4 V~3.4 V output, 25 mV/step, up to 500 mA
— SWa3: core buck converter, 0.4 V~1.975 V output, 6.25 mV/step, up to 500 mA
— Low power mode for extra power saving
* One Buck-Boost converter
— Ultra-low quiescent current
— High-efficient Boost mode
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— Seamlessly transition between Buck, Boost and Buck-Boost modes

- 2.5V~5.5V input and 1.8 V~5.0 V output, 25 mV/step, up to 500mA

Four LDOs

— Programmable output voltage regulation

— LDO1: always-on LDO, 0.8 V~3.0 V output, 25 mV/step, up to 10 mA

— LDO2: system LDO/Load switch, 0.5 V~1.95 V output, 25 mV/step, up to 200 mA
— LDQO3: system LDO/Load switch, 0.5 V~1.95 V output, 25 mV/step, up to 200 mA
— LDO4: LDO, 0.8 V~3.3 V output, 25 mV/step, up to 200 mA

1 MHz I°C-bus target interface

-40 °C to +85 °C ambient temperature range

Offered in 7 x 7 bump-array WLCSP
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Figure 2 describes the main blocks on the board.
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Figure 2. PCA9422-EVB main board blocks
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Number Block Description
1 USB-C input 5V USB power supply & communication port for PCA9422B
VIN_SEL Vin selection, 5 V from external power supply or from USB
2 Ext PS External 5 V supply input
Ext LDO On board LDO output voltage test point
3 DVS_CTRL Logic voltage selection for DVS0, DVS1 & DVS2
Voltage pull ups Voltage Logic & voltage level selection for interrupts, run modes, DVS and 1’c
4 RUN mode sel Run mode selection via SLEEP_MODEO & STBY_MODE1 pins
Ext LDO vout sel On board LDO output voltage selection
5 BUCKSs vout SW1-SW4 output voltage test points
6 PMIC PCA9422 PCB footprint area
7 PMIC_OUT Header with AMUX and all regulators’ output
8 LEDs Jumpers for VSYS LED & LED_DRVR
9 SWITCH1 Puss button connected to ON pin
10 LDOs vout LDO1-LDO4 output voltage test points
11 SDA & SCL Voltage Voltage level selection 1C lines (3.3Vor1.8V)
12 FT_AR Solder jumpers for FTDI chip or Arduino selection
13 VREG_IN, LDO3_IN Input selection for external LDO (VBAT or USB_5V0) & LDO3_IN (VSYS or SW3_0OUT)
THERM Thermistor or resistor selection
14 System voltages VIN, VBAT, VSYS and internal voltages (VIN, VL) test points
15 VBAT inputs Connection options for a battery cell
16 SWITCH2 Puss button connected FTDI reset pin
17 USB_5V0 USB-C output voltage test point
18 FTDL_IN VSYS/5 V USB input selection jumper for FTDI & ADC circuit blocks
19 FRDM/ARDUINO conn 1/0 header compatible with NXP Freedom and Arduino UNO boards
20 ADC sensing ADC area and solder jumpers for regulators and signal monitoring
21 FTDI USB to I°C comm On board USB to I°C communication circuitry
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4.3 Default jumper configuration

Figure 3 shows the location of jumpers on the evaluation board.
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Figure 3. PCA9422-EVB jumper locations
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Table 2. Jumper description and default setting

Jumper Description Setting Connection/Result
J24 VIN selection [1-2] USB power input
[2-3] External power supply input
J8 INTB, SYSRSTn & Run mode pullup |[1-2] Pullup to external LDO (3.3 V or 1.8 V)
voltage selection [2-3] Pullup to LDO1_OUT
J30 I’C & DVS pins pull up voltage Closed Pullup to LDO2_OUT
J40 External LDO voltage selection [1-2] 1.8V
[2-3] 3.3V
Ja1 Logic configuration for STBY_MODE1 |[1-2] Logic high
[2-3] Logic low
J42 Logic configuration for SLEEP_ [1-2] Logic high
MODEO [2-3] Logic low
J6 Voltage monitoring header for all - Pin assignation:
regulators, including AMUX 1: BUCK-BOOST output
2: BUCKS3 output
3: BUCK2 output
4: BUCK1 output
5: LDO4 output
6: LDO3 output
7: LDO2 output
8: LDO1 output
9: AMUX
10: GND
J51 System voltage LED Closed System status indicator LED
J22 LED driver Open Close jumper to make LED driver available
J46 - J47 SCL/SDA level voltage selection [1-2] 1.8 V Logic
[2-3] 3.3V Logic
SJ16 - SJ26 FTDI or FRDM/Arduino selection [1-2] Connects signal to onboard FTDI
[2-3] Connects signal to FRDM/Arduino
J14 Thermistor/Resistor selection [1-2] Connects to 10 K onboard resistor
[2-3] Connects to 10 K onboard thermistor
J13 On board LDO input selection [1-2] Selects VIN as input
[2-3] Selects VBAT as input
J28 LDO3 input selection [1-2] Selects SW3_OUT as input
[2-3] Selects VSYS as input
J45 Battery connection - Power connector for VBAT (high current testing)
J51 Battery connection - Connector header for VBAT (common in battery cells)
J19, 49, J7 DVSO0-DVS2 logic level selection [1-2] Logic high
[2-3] Logic low
J29 FTDI/ADC input voltage selection [1-2] Selects USB_5V0 as input
[2-3] Selects VSYS as input
J1-J4 1/0 header - 1/0 header compatible with NXP Freedom and Arduino
SJ1-SJ1 ADC voltage and signals monitoring Closed Open connection to reduce standby current consumption
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4.4 Schematic, board layout and bill of materials

The schematic, board layout and bill of materials for the PCA9422-EVB evaluation board are available at https://
www.nxp.com/PCA9422-EVB.
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5 Installing PCA9420 GUI software

1. Download the PCA9422 Evaluation Kit GUI installation execution file from https://www.nxp.com/PCA9422-

EVB.

2. Unzip it and accept the license agreement.

# NXP Software License Agreement - m}

LA_OPT_NXP_Software_License v42 January 2023

IMPORTANT. Read the following NXP Software License Agreement ("Agreement") completely.
By selecting the "I Accept"” button at the end of this page, or by downloading, installing, or
using the Licensed Software, you indicate that you accept the terms of the Agreement, and

you acknowledge that you have the authority, for yourself or on behalf of your company, to
bind your company to these terms. You may then download or install the file. In the event of a
conflict between the terms of this Agreement and any license terms and conditions for NXP's
proprietary software embedded anywhere in the Licensed Software file, the terms of this
Agreement shall control. If a separate license agreement for the Licensed Software has been
signed by you and NXP, then that agreement shall govern your use of the Licensed Software and
shall supersede this Agreement.

NXP SOFTWARE LICENSE AGREEMENT

This is a legal agreement between your employer, of which you are an authorized
representative, or, if you have no employer, you as an individual ("you" or "Licensee"), and NXP
B.V. ("NXP"). It concerns your rights to use the software provided to you in binary or source
code form and any accompanying written materials (the "Licensed Software"). The Licensed
Software may include any updates or error corrections or documentation relating to the
Licensed Software provided to you by NXP under this Agreement. In consideration for NXP
allowing you to access the Licensed Software, you are agreeing to be bound by the terms of this
Agreement. If you do not agree to all of the terms of this Agreement, do not download or install
the Licensed Software. If you change your mind later, stop using the Licensed Software and
delete all copies of the Licensed Software in your possession or control. Any copies of the
Licensed Software that you have already distributed, where permitted, and do not destroy will
continue to be governed by this Agreement. Your prior use will also continue to be governed by
this Agreement.

1.  DEFINITIONS

5 B "Affiliate" means, with respect to a party, any corporation or other legal entity that now
or hereafter Controls, is Controlled by or is under common Control with such party; where
"Control" means the direct or indirect ownership of greater than fifty percent (50%) of the
shares or similar interests entitled to vote for the election of directors or other persons
performing similar functions. An entity is considered an Affiliate only so long as such Control
exists.

1.2 "Authorized System" means either (i) Licensee's hardware product which incorporates an
NXP Product or (ii) Licensee's software program which is used exclusively in connection with an

< >

I Accept I Decline

aaa-062948

Figure 4. GUI installation

3. Once the installation finished, the GUI will be automatically launched. Note that since the standalone
evaluation board has not been powered up, no communication channel is established between the
computer (GUI). In order to have communication click Connect button on top left of the GUI.

4. See the NXP EVB GUI user manual included in the installation files for a more detailed GUI description.
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6 Configuring the hardware

6.1 Evaluation board connections

Figure 6 shows the connections of all power sources with the evaluation board.

Single cell input

connectors
USB power and PC
communication

PCA9422-.EvB

External
power supply

USB power/ext power
supply selector aaa-062945

Figure 6. PCA9422-EVB board description

6.1.1 Connections

Connect wires on the following pins as shown in Figure 6, and make sure the power supply is turned off during
the wiring stage:

A Li-ion battery — Connect to VBAT test point or connectors

* VIN Input — Powered by USB-C connector or external power supply.
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7 References

PCA9422-EVB — detailed information on this board, including documentation, downloads, and software and
tools https://www.nxp.com/PCA9422-EVB
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Table 3. Revision history

Document ID

Release date

Description

UM12410 v.1.0

24 October 2025

Initial version
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Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors 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. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors 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. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

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

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.
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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Evaluation products — This evaluation product is intended solely for
technically qualified professionals, specifically for use in research and
development environments to facilitate evaluation purposes. It is not a
finished product, nor is it intended to be a part of a finished product. Any
software or software tools provided with an evaluation product are subject to
the applicable license terms that accompany such software or software tools.
This evaluation product is provided on an “as is” and “with all faults” basis
for evaluation purposes only and is not to be used for product qualification
or production. If you choose to use these evaluation products, you do

so at your risk and hereby agree to release, defend and indemnify NXP
(and all of its affiliates) for any claims or damages resulting from your use.
NXP, its affiliates and their suppliers expressly disclaim all warranties,
whether express, implied or statutory, including but not limited to the

implied warranties of non-infringement, merchantability and fitness for a
particular purpose. The entire risk as to the quality, or arising out of the use
or performance, of this evaluation product remains with user.

In no event shall NXP, its affiliates or their suppliers be liable to user for any
special, indirect, consequential, punitive or incidental damages (including
without limitation damages for loss of business, business interruption, loss
of use, loss of data or information, and the like) arising out the use of or
inability to use the evaluation product, whether or not based on tort (including
negligence), strict liability, breach of contract, breach of warranty or any other
theory, even if advised of the possibility of such damages.

Notwithstanding any damages that user might incur for any reason
whatsoever (including without limitation, all damages referenced above and
all direct or general damages), the entire liability of NXP, its affiliates and
their suppliers and user’s exclusive remedy for all of the foregoing shall be
limited to actual damages incurred by user based on reasonable reliance

up to the greater of the amount actually paid by user for the evaluation
product or five dollars (US$5.00). The foregoing limitations, exclusions and
disclaimers shall apply to the maximum extent permitted by applicable law,
even if any remedy fails of its essential purpose and shall not apply in case
of willful misconduct.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.
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Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.
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NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks
Notice: All referenced brands, product names, service names, and

trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
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