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This user manual is for the KIT6402AF2T1. The purpose of the KIT6402AF2T1 is to build and
interface from CAN to TPL.
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1 Introduction

IMPORTANT NOTICE
For engineering development or evaluation purposes only

NXP provides the product under the following conditions:

This evaluation kit is for use of ENGINEERING DEVELOPMENT OR EVALUATION PURPOSES
ONLY. It is provided as a sample IC pre-soldered to a printed-circuit board to make it easier to access
inputs, outputs and supply terminals. This evaluation board may be used with any development
system or other source of I/O signals by connecting it to the host MCU computer board via off-the-
shelf cables. This evaluation board is not a Reference Design and is not intended to represent a final
design recommendation for any particular application. Final device in an application heavily depends
on proper printed-circuit board layout and heat sinking design as well as attention to supply filtering,
transient suppression, and 1/O signal quality.

The product provided may not be complete in terms of required design, marketing, and or
manufacturing related protective considerations, including product safety measures typically found

in the end device incorporating the product. Due to the open construction of the product, it is the
responsibility of the user to take all appropriate precautions for electric discharge. In order to minimize
risks associated with the customers’ applications, adequate design and operating safeguards must be
provided by the customer to minimize inherent or procedural hazards. For any safety concerns, contact
NXP sales and technical support services.

The NXP analog product development boards provide a platform for evaluating NXP products. The boards
support a range of analog, mixed-signal, and power solutions. They incorporate monolithic integrated circuits
and system-in-package devices that use high-volume technology. NXP products offer longer battery life, a
smaller form factor, reduced component counts, lower cost, and improved performance in powering state-of-the-
art systems.

The purpose of the KIT6402AF2T1 is to build and interface from a controller area network (CAN) to a transport
protocol link (TPL). CAN is a standard communication protocol of the industry that is heavily used in automotive
applications, but has also applications in the industrial domain. TPL is the NXP proprietary communication
protocol for battery management systems (BMS). The KIT6X02AF2T1 translates the CAN messages into TPL
messages and vice versa. Due to this functionality, a standard CAN environment can establish communication
with the NXP BMS devices (that is, BMA7118, BMA7418, BMA8420, or similar). Together with this additional
device, the KIT6402AF2T1 allows rapid prototyping of the key functions of a BMS.

2 Finding kit resources and information on the NXP website

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

The information page for the KIT6x02AF2T1 evaluation board is at https://www.nxp.com/KIT6X02AF2T1 . 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
using the KIT-PC2TPLEVB evaluation board, including the downloadable assets referenced in this document.

3 Getting ready

The purpose of the KIT6402AF2T1 is to build and interface from CAN to TPL. The KIT6402AF2T1 can be

used in any regular CAN environment. It can also be used with NXP PC software (scripting GUI) such as
battery management units (BMU): RD-K344BMU, RD-K358BMU, RD-BESSK358BMU, and S32K358BMU to
communicate via TPL to attached NXP devices (that is, BMA7118, BMA7418, BMA8420, or similar). To use the
KIT with the NXP PC software, extra hardware is required.
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Figure 1. KIT6X02AF2T1 overview

This document guides the user through the process of using the KIT6402AF2T1.

3.1 Kit contents

The KIT6402AF2T1 kit includes:

» KIT6402AF2T1 - CAN to electrical transport protocol link (ETPL) gateway board
» Cable for supply and CAN interface
* ETPL cable - two-wire twisted pair TPL cable (50 cm)
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4 Getting to know the hardware

The purpose of the KIT6402AF2T1 is to allow a communication to NXP AFE boards (e.g. EVBMA7118 or
EVBMAT777T2).

4.1 Kit overview

Figure 2 is an overview of the KIT6402AP2T1.

TJA1143 BMAGX02

+12 V power
connector and ——
CAN interface

- [« o« o] D IR
® % -HEENElR-T (

aaa-061301

Figure 2. KIT6402AF2T1 overview

4.2 Board features
The main features of the KIT6X02AF2T1 are:

* Communication link from CAN to TPL and back

* CAN communication speeds up to 1 MHz for regular CAN, and for CAN-FD, up to 5 MHz

» Supply and mode control of the CAN physical layer interface via the integrated voltage regulator of the
BMAGX02C

* Two galvanically isolated ETPL ports

Supports the TPL3 protocol version

* Two status LEDs

The KIT6X02AF2T1 serves as a hardware tool-supporting evaluation of ETPL devices via a CAN interface.
Control of the CAN bus can be done with any CAN environment. If no specific environment is available, there is
also a software solution from NXP available that allows the evaluation of a BMS system.
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CAN or

Figure 3. KIT6X02AF2T1 block diagram
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4.4 Connectors

The KIT6402AF2T1 has one connector for the supply and CAN communication, and two TPL ports.

GND —__
CANL ——

CANH —
VBAT —

Figure 4. KIT6402AP2T1 connectors
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Connector J6 connects the KIT6402AF2T1 to the supply and CAN cable.

Table 1. Interface - J5

Pin number Connection Description
1 VBAT Battery supply
Apply a voltage from 6 V to 18 V for normal operation of the board.
2 CANH CAN high-line
3 CANL CAN low-line
4 GND Supply ground

Connectors J1 and J2 connects to the KIT6402AF2T1 TPL ports 0 and 1.

Table 2. TPL port 0 - J1

Pin number Connection Description

1 TPLO_P TPL port O (positive)

2 TPLO_N TPL port 0 (negative)
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Table 3. TPL port1 -J2

Pin number Connection Description

1 TPL1_P TPL port 1 (positive)
2 TPL1_N TPL port 1 (negative)
4.5 Switches

The KIT6X02AF2T1 has one bank of DIP switches and a reset button. Each of the components are shown in
Figure 5.
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Reset button Dip switches aaa-061303

Figure 5. KIT6X02AF2T1 DIP switches and reset button

The reset button initiates a reset of the BMA6X02C on the board. The DIP switches (SW2) configure the CAN
communication speed and the CAN-ID used for communication. SeeTable 4 for details of the settings.

Note: Putting a switch in ON position means that the pin reads as LOW. Putting the switch downwards means
that the pin reads as HIGH.

Table 4. DIP switches - J5

Switch number Function Description

1 CFGO CFGO0 and CFG1 configure the initial data rate for the CAN

5 CFG1 communication. After power up, the speed of the CAN data
speed can be configured. See the data sheet of the BMA6X02C
for further details.

3 IDO Pins IDO to ID3 configure the CAN ID for the CAN

4 DA communication. See the data sheet of the BMA6X02C for further
details.

5 ID2

6 ID3

Note: Check if switches are in the correct position before use.

4.6 Status LEDs
The KIT6402AF2T1 has two LEDs to indicate the supply status of the board. See Table 5 for details.
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Table 5. Status LEDs

LED Description

D13 - red Active: Indicates the VBAT supply of the boards is present.

D16 - red Active: Indicates the VREG supply of the boards is present. A 5V supply will be generated by the
BMAG6x02C once VBAT is present.

4.7 Debugging signals

The KIT6X02AF2T1 offers access to various debugging points to allow a fast evaluation of the product. The
debugging points are shown in Figure 6 .

CAN_TXD GPIOO to GPIO7
CAN_RXD aaa-061304

Figure 6. KIT6X02AF2T1 debugging signals

The CAN traffic can be monitored either on the CAN physical layer (J9), or on the digital pins (J14). See Table 6
for details of the settings.

Table 6. CAN signals - J14

Header number Function Description

1 GND Ground as reference
2 CAN_TXD CAN transmitt

3 CAN_RXD CAN receive

The BMA6X02C can route various status and sideband signals to the GPIO pins. These status signals can be
useful for traffic monitoring and debugging. See the data sheet of the BMA6X02C for further details.

Table 7. GPIO pins - J13

Header number Function Description

1 GND Ground as reference

2 GND Ground as reference

3 GPIO0 General-purpose input output pin 0

4 GPIO1 General-purpose input output pin 1

5 GPIO2 General-purpose input output pin 2

6 GPIO3 General-purpose input output pin 3

7 GPIO4 General-purpose input output pin 4
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Table 7. GPIO pins - J13...continued

Header number Function Description

8 GPIO5 General-purpose input output pin 5
9 GPIO6 General-purpose input output pin 6
10 GPIO7 General-purpose input output pin 7

5 Configuring the hardware

The KIT6X02AF2T1 has several configuration options. The most important ones are the CAN speed and
CAN ID configuration of the BMAG6X02C. This configuration can be changed with the switches on the board
(Section 4.5).

5.1 Finding the kit resources

NXP Semiconductors provides online resources for this evaluation board and its supported devices on https://
www.nxp.com. The information page for the BMAG6X02 is https://www.nxp.com/BMAG6X02. This page provides
overview information, documentation, software and tools, parametrics, ordering information and a getting
started tab.

5.1.1 Schematic, board layout, and bill of materials

The schematic, board layout and bill of materials for the KIT6X02AF2T1 evaluation board are available at
https://www.nxp.com/KIT6X02AF2T1.

6 Revision history

Document ID Release date Description
UM12310 v.1.0 10 September Initial version.
2025
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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.

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.

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.

UM12310

All information provided in this document is subject to legal disclaimers.

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.

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.

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.

Suitability for use in automotive applications (functional safety) —
This NXP product has been qualified for use in automotive applications.

It has been developed in accordance with ISO 26262, and has been

ASIL classified accordingly. If this product is used by customer in the
development of, or for incorporation into, products or services (a) used in
safety critical applications or (b) in which failure could lead to death, personal
injury, or severe physical or environmental damage (such products and
services hereinafter referred to as “Critical Applications”), then customer
makes the ultimate design decisions regarding its products and is solely
responsible for compliance with all legal, regulatory, safety, and security
related requirements concerning its products, regardless of any information
or support that may be provided by NXP. As such, customer assumes all
risk related to use of any products in Critical Applications and NXP and

its suppliers shall not be liable for any such use by customer. Accordingly,
customer will indemnify and hold NXP harmless from any claims, liabilities,
damages and associated costs and expenses (including attorneys’ fees)
that NXP may incur related to customer’s incorporation of any product in a
Critical Application.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Licenses

Purchase of NXP ICs with Dwight Cavendish Systems copy protection
process technology — This NXP Semiconductors IC is enabled with the
Dwight Cavendish Systems copy protection process. Activation of the Dwight
Cavendish Systems copy protection is subject to Dwight Cavendish Systems
intellectual property rights and is not permitted otherwise than with an
express written license from Dwight Cavendish Systems. More information
can be found on www.dwightcav.com.
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NXP — wordmark and logo are trademarks of NXP B.V.
Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.
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