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1. Terms and Definitions 

BGA  Ball grid array 

CPU  Central processing unit 

GUI   Graphical user interface 

IC  Integrated circuit 

OTP  One-time programmable memory 

PCB  Printed circuit board 

PMIC  Power management integrated circuit 

WLCSP  Wafer level chip scale packaging 

2. References 

[1] DA9213_14_15 Datasheet, Renesas Electronics 

[2] DA9213_14_15 Auto Datasheet, Renesas Electronics 

[3] DA9223_24 Auto Datasheet, Renesas Electronics. 

Note 1 References are for the latest published version, unless otherwise indicated. 
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3. Introduction 

DA9213, DA9214, DA9215, DA9223-A, and DA9224-A are PMUs optimized for the supply of CPUs, GPUs, and 
DDR memory rails in smartphones, tablets and other portable applications. The fast transient response (10 A/µs) 
and load regulation are optimized for the latest generation of multi core application processors. 

DA9213 operates as a single four-phase buck converter delivering up to 20 A output current. 

DA9214 integrates two dual-phase buck converters, capable of delivering 2 x10 A output current. 

DA9215 integrates a three-phase buck converter capable of delivering 15 A and a single-phase buck converter 
delivering 5 A output current. 

DA9223 operates as a single four-phase buck converter delivering up to 16 A output current. 

DA9224 integrates two dual-phase buck converters, capable of delivering 2 x 8 A output current. 

This checklist is intended to help a hardware engineer identify common errors that can arise in schematics 
containing DA9213_14_15_23_24. The checklist is only a reference to common errors, and is not a substitute for 
rigorous system development and an understanding of the PMUs behaviour as described in the DA9213/4/5 
datasheet. 

This checklist can also be used for DA9213-A, DA9214-A, and DA9215-A PMUs. 
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4. Schematic Checklist 

Table 1. Checklist 

General Comments 

Design Name  

Schematic Version  

Review Date  

Circle sub PMIC being used DA9213 DA9214 DA9215 DA9223 DA9224 

 

OTP Variant Notes Checked 

(Y/N) 

Comments 

Which OTP variant is 

being used 

   

OTP Version Number    

 

Core Operation Notes Checked 

(Y/N) 

Comments 

VSYS 2.8 V to 5.5 V   

VDDIO 1.2 V to 3.6 V Note 1   

VDDCORE capacitor 150 nF   

VDDIO capacitor 100 nF   

VSYS capacitor 1 µF   

VDD_BUCKx capacitor 10 µF per phase   

VOUT_BUCKx capacitor 47 µF per phase   

BUCKx indcutor 0.22 µH   

Phase connection DA9213: BuckA: all phases 

Pins B1-B4, B8-B11,  

E1-E4, E8-E11 

  

DA9214: 

BuckA: Phases A1/A2  

Pins B1-B4, E1-E4 

BuckB: Phases B1/B2 

Pins B8-B11, E8-E11 

  

DA9215: 

BuckA: Phases A1/A2/B2  

Pins B1-B4, E1-E4, E8-E11 

BuckB: Phase B1 

Pins B8-B11 

  

FBAP/FBAN remote 

sense 

Connect to output capacitor 

Pins C5, D5 

  

FBBP/FBBN remote 

sense 

For DA9214/5 only.  

Pins C7, D7 

Leave floating for DA9213 

  

FBAP/FBAN glitch 

capacitor 

2.2 nF   
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Core Operation Notes Checked 

(Y/N) 

Comments 

FBBP/FBBN glitch 

capacitor 

2.2 nF (for DA9214/5 only) 

Leave floating for DA9213 

  

VSS to VSS_ANA resistor 1 k between pin E5 to E6    

QGND separate from 

PGND 

Connect VSYS, VDDIO and 

VSS_ANA capacitors to QGND Pin 

E6, E7 and F6  

  

Resisitive Divider Total resistance < 30 k from 

FBxP to FBxN and 1 nF 

capacitor across upper resistor 

if used. 

  

I2C pull up resistors Pin A5 and A6. Each signal 

has < 4k7 pull-up if used. 

  

nIRQ pull up resistor Pin F5. Required if used and 

Open Drain output in OTP 

  

IC_EN Pin F7. Needs to be pulled high 

to enable device operation 

  

GPIO0 Pin A7. Do OTP settings match 

GPIO connections 

  

GPIO1 Pin B7. Do OTP settings match 

GPIO connections 

  

GPIO2 Pin B6. Do OTP settings match 

GPIO connections 

  

GPIO3 Pin C6. Do OTP settings match 

GPIO connections 

  

GPIO4 Pin D6. Do OTP settings match 

GPIO connections 

  

Note 1 VDDIO is not allowed to be higher than VSYS 

5. Further Assistance 

For further assistance on debugging and for a detailed schematic and OTP check, please refer to the combined 
DA9213/4/5 or DA9223/4 datasheets found on the Renesas website (https:\\www.renesas.com) or contact your 
local FAE. 

  

https://www.renesas.com/en/products/da9213?srsltid=AfmBOop4oxfM2XiiVxVK0JGaqaoFXawEULideGeuQzK0pLYqN12bRpAA


Schematic Checklist - DA9213/14/15, DA9213-A/14-A/15-A, DA9223-A/24-A 

 

R16AN0102EG0100 Rev.01.00 

Nov 21, 2025 
 

CFR0014 

Page 6  

 

6. Revision History 

Revision Date Description 

01.00 Nov 21, 2025 First version. 
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STATUS DEFINITIONS 

Status Definition 

DRAFT The content of this document is under review and subject to formal approval, which may result in modifications or additions.  

APPROVED 

or unmarked 

The content of this document has been approved for publication.  

ROHS COMPLIANCE 

Renesas Electronics’ suppliers certify that its products are in compliance with the requirements of Directive 2011/65/EU of 
the European Parliament on the restriction of the use of certain hazardous substances in electrical and electronic equipment. 
RoHS certificates from our suppliers are available on request. 

  



Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Contact Information
For further information on a product, technology, the most 
up-to-date version of a document, or your nearest sales 
office, please visit www.renesas.com/contact-us/. 

Trademarks
Renesas and the Renesas logo are trademarks of Renesas 
Electronics Corporation. All trademarks and registered 
trademarks are the property  of their respective owners.

IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL 
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING 
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND 
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1) 
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3) 
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These 
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an 
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is 
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims 
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses, 
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and 
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise 
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

© 2026 Renesas Electronics Corporation. All rights reserved.

https://www.renesas.com/contact-us
https://www.renesas.com
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Notice
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products

and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your 
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of 
these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or 
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this 
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or 
others.

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export, 
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.

6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for 
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home 
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key 
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to 
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system; 
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims 
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is 
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics 
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND 
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT 
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH 
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO 
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for 
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas 
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific 
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability 
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, 
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety 
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are 
responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas 
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these 
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance 
with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is 
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products.
(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled 

subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Disclaimer Rev.5.0-1)

Corporate Headquarters Contact Information
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

For further information on a product, technology, the most up-to-date 
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/

Trademarks
Renesas and the Renesas logo are trademarks of Renesas Electronics 
Corporation. All trademarks and registered trademarks are the property 
of their respective owners.
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