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Evaluation Board Manual

RTKA271041E00000BU

Cold Crank Boost and Buck Controller with Drivers Evaluation Board

Description

The RTKA271041E00000BU evaluation board (EVB)
is for evaluating the operation and performance of the
RAA271041, a cold crank boost and buck controller.
The EVB evaluates the Channel 1 buck regulator that
provides a system rail voltage and the Channel 2
boost that enables the system to stay in regulation
during a cold crank or start-stop operation for a
battery input as low as 2.1V.

The EVB features overcurrent protection, overvoltage
and undervoltage protection, and fault indicators

for each channel. The protection features include
cycle-by-cycle current limit and thermal shutdown.
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Features

= RAA271041 is qualified to AEC-Q100 grade 1
= Test and measurement access to RAA271041
= Access for monitoring and test

= Access for design modification

Specifications

This board is configured and optimized for the
following operating conditions:

= Input voltage V|\: 2.1V to 42V, 12V (typical)

= Output voltage 1 VoyT4: fixed 5V, 6A

= Output voltage 2 VgpopsT: 12V when activated
= Switching frequency: 2.2MHz
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Figure 1. RTKA271041E00000BU Evaluation Board
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1.  Functional Description

1.1 Overview

= VN 5.5V to 42V, extended down to 2.1V after initial startup

* VouTq fixed 3.3V, 5V or adjustable from 0.8V to 12V with external resistors
= VgoosT adjustable from 5V to 40V with external resistors

= Low Ig with ECM mode of 8puA typical (Buck)

= Programmable frequency to 440kHz or 2.2MHz
= External synchronization using SYNC pin

= WAKE1 or WAKE2 enables both channels

= Independent fault indicators for each channel

= Hiccup mode for sustained overload

= Jumpers and test points for simplified evaluation

1.2 Operational Characteristics
Table 1 lists the jumper and test point descriptions.

Table 1. Jumper and Test Point Description

Jumper Default Description
J1 - VBOOST output terminal
J2 - GND
J3 - VBAT supply input terminal. Connect for Cold-crank mode
J4 - GND
J5 - GND
J6 - VOUT1 output terminal
J10 1-2 FLTB1 pull-up resistor
J13 1-2 FLTB2 pull-up resistor
5 122 EXTSUP input select. Leave open for internal LDO. Connect 1-2 for VOUT1 output, or 2-3 for
1ISL78113A output
J17 Open ISL78113A input. Connect if using ISL78113A output for EXTSUP input
J18 1-2 Connect 1-2 for SGND. Connecting 2-3 is for internal use only.
J20 Open VBOOST test point
J21 - VBAT1 supply input terminal. Connect for Individual Buck/Boost mode
J22 - GND
J23 1-2 SYNC input select. Connect 1-2 for FCCM, or 2-3 for ECM and DCM
J25 1-2 EXT_EN pull-up resistor
J26 1-2 VBATS voltage divider. Connect 1-2 for VBAT, or 2-3 for VBOOST
J28 1-2 Connect 1-2 for SGND. Connecting 2-3 is for internal use only.
J29 Open VBAT supply test point
J30 Open VBAT1 supply test point
J31 Open VOUT1 test point
J32 1-2 FSOb LED fault monitor
J33 - Signal monitor access
J35 1-2 WAKE1 pull-up resistor
J36 1-2 WAKE?2 pull-up resistor
J37 Open LX2 test point
J38 Open LX1 test point
R33UH0005EU0100 Rev.1.00 RENESAS Page 3
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1.3 Setup and Configuration

1.3.1 Recommended Equipment
12V DC power supply or battery

Digital multimeter (DMM)

Electronic load

=N

3.2 Procedure

Set the power supply voltage between 5.5V and 42V and adjust the current limit according to the expected
load current.

—_

Turn off the power supply before making any connections.

Connect the power supply to the VBAT and GND banana sockets.

Connect the load to the VOUT1 and GND banana sockets.

Connect the load to the VBOOST and GND banana sockets if using Individual Buck/Boost mode.
Turn WAKE1 and WAKE2 switches off for initial startup.

Turn on power supply.

Toggle either the WAKE1 or WAKE2 switch to enable both outputs.

Measure voltages at VOUT1 and VBOOST test points.
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2. Board Design

GND GND VOuT1

2 () 7R
@06 @

vt

" GND VOUT1

1Sz LS

¥AX
Jz B2 1 Bl FBIS UL.6 UL.®

RENESAS
RTKA271041E00000BU REV B

Figure 2. RTKA271041E00000BU Evaluation Board (Top)
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Figure 3. RTKA271041E00000BU Evaluation Board (Bottom)
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Schematic Diagrams

2.1
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Figure 4. Schematics
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2.2 Bill of Materials
Reference . Manufacturer
Qty Designator Description Manufacturer Part Number
C3, C7 C8, C19,
8 | C21,C25, C38, | CAP-AEC-Q200, SMD, 0805, 0.1uF, 100V, 10%, X7R | TDK CGA4J2XTR2A104K125AA
c43
5 oeé;zeéi:zzg, CAP - AEC-Q200, SMD, 0805, 10uF, 10V, 10%, X7R | Murata GCJ21BR71A106KEOTL
C10, C11, C14,
6 CAP - AEC-Q200, SMD, 2220, 10uF, 50V, 10%, X7R | TDK CGAIN3X7R1H106K230KB
C16, C63, C66
- - 0,
2 C13, C20 %*FF; AEC-Q200, SMD, 0603, 4700pF, 100V, 10%, | \\ o1 GCM188R72A472KA37D
2 C17,.C39 | CAP- AEC-Q200, SMD, 0603, 68pF, 50V, 5%, COG | TDK CGA3E2C0G 1HB80J080AA
- = 0,
1 c1s §¢RP AEC-Q200, SMD, 0603, 3300pF, 100V, 10%, |\, ¢4 GCM188R72A332KA37D
5 02%6?23860224, CAP - AEC-Q200, SMD, 1210, 22F, 16V, 20%, X7TR | TDK CGABP1X7R1C226M250AC
1 Cca4 CAP, SMD, 0603, 14F, 16V, 10%, X7R TDK C1608X7R1C105K
- - 0,
1 C40 §¢RP AEC-Q200, SMD, 0603, 1200pF, 100V, 10%, |\, ¢4 GCJ188R72A122KA01D
1 C56 CAP - AEC-Q200, SMD, 0603, 220pF, 50V, 5%, COG | TDK CGJ3E2C0G1H221J080AA
2 C75,C76 | CAP - AEC-Q200, SMD, 0603, 0.14F, 50V, 10%, X7R | Murata CGA3E2X7R1E104K080AA
1 D1 DIODE, SMD, SOD-123F, 75V, 215mA Nexperia BAS116H,115
1 D2 DIODE, SMD, SOD-123F, 60V, 1A Nexperia PMEG6010CEH-QX
o | 91.2,J3,J4,J5, | CONN - BAN ANA JACK, TH, 0.175 PLUG, Kovetone 5754
6,421,422 | STANDARD, NON-INSULATED y
1 . CONN - RECEPTACLE, SMD, 5 CONTACT, MINIB, | | 548100572
RIA
110, J13, 417,
120, J25, J29,
13 | J30,J31,J32. | CONN - HEADER, TH, 2 POS, 2.54mm Amphenol 69190-202HLF
135, J36, J37,
J38
5 “i'zg %2?323' CONN - HEADER, TH, 36 POS, 2.54mm Amphenol 68000-236HLF
1 33 CONN - HEADER. TH. 72 POS, 2.54mm Amphenol 67996-272HLF
COIL - AEC-Q200, PWR INDUCTOR, SMD,
1 L1 5 OxEomm 0 3301 205 266 Kemet MPXV1D0830LR33
COIL - AEC-Q200, PWR INDUCTOR, SMD,
1 L2 T St St 20%. 13,0 TDK SPM6545VT-1ROM-D
0,
1 P 10(;;31 PWR INDUCTOR, SMD, 1210, 2.24H, 20%, |, - LQH32PNZRZNNGL
1 LED1 LED, SMD, 1206, GREEN, 2.1V, 30mcd Dialight 597-3311-407TNF
1 LED2 LED, SMD, 1206, RED, 1.7V, 33.6mcd Dialight 597-3111-407F
1 LED3 LED, SMD, 1206, GREEN, 2.2V, 10mcd Lumex SML-LX1206GW-TR
1 LED4 LED, SMD, 1206, RED, 2V, 6mcd Lumex SML-LX1206IW-TR
2 Ql, Q2 TRAN, MOSFET, N-CH, SOT-23, 60V, 0.115A Diodes 2N7002-7-F
) 3. a5 TRAN - AEC-Q101, PWR MOSFET, N-CH, LFPAKSS, | 0o oo o BUKOY7RE.40E 15
40V, 79A
) a7 Qo TRAN - AEC-Q101, PWR MOSFET, N-CH, LFPAKSS, | BUKOY2140E 115
40V, 33A
2 R1. R2 RES - AEC-Q200, SMD, 0805, 7500, 0.125W, 1% | Panasonic ERJ-6ENF7500V
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Qty

Reference
Designator

Description

Manufacturer

Manufacturer
Part Number

R4

RES - AEC-Q200, SMD, 2512, 0.003Q, 1W, 1%

Vishay Dale

WSL25123L000FEA

R5

RES - AEC-Q200, SMD, 2512, 0.008Q, 1W, 1%

Vishay Dale

WSL25128L000FEA

15

R7,R10, R21,
R23, R40, R47,
R48, R49, R51,
R59, R70, R81,
R106, R117,
R136

RES, SMD, 0603, 0Q, 0.1W

Yageo

RC0603JR-070RL

R8, R54, R73

RES - AEC-Q200, SMD, 0603, 1Q, 0.1W, 1%

Panasonic

ERJ-3RQF1ROV

R9

RES - AEC-Q200, SMD, 0603, 150kQ, 0.1W, 1%

Yageo

RK73H1JTTD1503F

R15

RES, SMD, 0603, 787kQ, 0.1W

Yageo

RCO0603FR-07787KL

R19

RES - AEC-Q200, SMD, 0603, 8.45kQ, 0.1W, 1%

Panasonic

ERJ-3EKF8451V

R20, R63, R104

RES - AEC-Q200, SMD, 0603, 6.04Q, 0.1W, 1%

Vishay Dale

CRCWO06036R04FKEA

R41, R42, R76,
R92, R105

RES - AEC-Q200, SMD, 0603, 100kQ, 0.1W, 1%

Panasonic

ERJ-3EKF1003V

R57

RES - AEC-Q200, SMD, 0603, 8.06kQ, 0.1W, 1%

Panasonic

ERJ-3EKF8061V

R60, R67, R77,
R78, R80, R97,
R98

RES - AEC-Q200, SMD, 0603, 10kQ, 0.1W, 1%

Koa

RK73H1JTTD1002F

R61, R79

RES - AEC-Q200, SMD, 0603, 115kQ, 0.1W, 1%

Panasonic

ERJ-3EKF1153V

R71, R86, R87

RES - AEC-Q200, SMD, 0508, 0.001Q, 1W, 1%

Stackpole

CSS0508FT1L00

R75

RES, SMD, 0603, 806kQ, 0.1W, 1%

Venkel

CR0603-10W-8063FT

R133

RES - AEC-Q200, SMD, 0603, 1kQ, 0.1W, 1%

Panasonic

ERJ-3EKF1001V

R134, R135

RES - AEC-Q200, SMD, 0603, 300Q, 0.125W, 1%

Yageo

RK73B1JTTD301J

S1, 82

SWITCH - TOGGLE, SMD, SPDT, 2 POS

C&K

GT11MSCBE

41

TP2, TP4, TP5,
TP6, TP7, TP8,
TP12, TP14,
TP15, TP16,
TP17, TP18,
TP19, TP20,
TP21, TP24,
TP25, TP26,
TP27, TP28,
TP29, TP31,
TP37, TP40,
TP41, TP43,
TP44, TP48,
TP49, TP50,
TP51, TP53,
TP54, TP55,
TP56, TP57,
TP58, TP63,
TP64, TP65,
TP66

CONN - MINI TEST PT, VERTICAL, WHITE, ROHS

Keystone

5002

TP10, TP36,
TP45, TP61,
TP62

CONN - TURRET, TERMINAL POST, TH

Keystone

1514-2

U1

IC - 42V BOOST & BUCK CONTROLLER, 36P,
SCQFN, 6x6mm

Renesas

RAA271041407 1HNP#HAQ

U2

IC - SYNCRONOUS BOOST CONVERTER, 8P, DFN

Renesas

ISL78113AARAZ

u3

IC - SINGLE USB PORT TVS, SMD, 6P, SOT-23-6

Texas Instruments

SN65220DBVR

U4

IC - USB uCONTROLLER, 32P, LQFP

Silicon Labs

C8051F320-GQ

R33UHO005EU0100 Rev.1.00
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2.3 Board Layout
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3. Ordering Information

Part Number

Description

RTKA271041E00000BU

RAA271041 Evaluation Board

4. Revision History

Revision Date Description
1.00 Nov 11, 2025 | Initial release.
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Notice

1.

10.

1.

12.

13.
14.

(Note1)

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.
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.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
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.
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.
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.
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.
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.
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.
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.
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.
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.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

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

(Note2)

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

www.renesas.com

Trademarks

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

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

(Disclaimer Rev.5.0-1)

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/
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