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ABSTRACT

This Hardware Design Considerations for Custom Board document gives an overview of the design
considerations to be followed by the board designers while designing custom boards using any of the AM625,
AM623, AM625SIP, AM625-Q1 and AM620-Q1 family of processors. This document is intended to be used as a
guideline at different stages of custom board design by board designers.

Additionally, links are provided for processor product page, related collaterals, E2E FAQs and other commonly
referenced documents that could help the board designers optimize the design efforts and schedule during
custom board design.
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Trademarks
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All trademarks are the property of their respective owners.

1 Introduction

The Hardware Design Considerations for Custom Board Using AM625, AM623, AM625SIP, AM625-Q1 and
AMG620-Q1 Family of Processors user's guide (document) provides a starting point for the board designers
designing with any of these processors. This document provides an overview of the recommended design flow
at different board design stages and highlights important design requirements that must be addressed. Note
that this document does not include all of the information required to complete the custom board design. In
many cases, this document refers to the device-specific collaterals and various other documents as sources for
specific information.

This document is organized in a sequential manner. It starts from decisions that must be made during the initial
planning stages of the custom board design, through the selection of processor and key attached devices,
electrical and thermal requirements. For ensuring a successful board design, recommendations discussed in
each of the section should be addressed before moving to the next section.

Note
The document is applicable to ALW, AMC and AMK package processors.

This document may not cover every aspect of custom board design.
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Note
These processors have capabilities to address safety requirements.

The focus of this document is non-safety applications.

1.1 Before Getting Started With the Custom Board Design

The processor family includes wide variety of peripherals and processing capabilities, not all of which will be
used in every design. Consequently, the requirements for different designs using the same processor can vary
widely depending on the target application. Board designers are expected to understand the requirements before
selecting the processor and determining the board level implementation details. In addition, the custom board
design may require additional circuitry to operate correctly in the target environment. Refer latest collaterals

on ti.com including the device-specific data sheet, silicon errata, TRM and SK user's guide for selecting the
processor and to determine the following:

» Expected environmental conditions for the processor operation, target boot mode, storage type and
interfaces

» Processing (performance) requirements for each of the cores in the selected processor

» External or integrated memory, external DDR memory type, speed, size that will be used

» Processor peripherals used for the attached devices

1.2 Processor Selection

Selection of processor is the most important stage of custom board design. To get an overview of the processor
architecture and for selecting the processor variant, features, package (ALW, AMC, AMK) and speed grade, refer
the Functional Block Diagram and Device Comparison sections of the device-specific data sheet.

Select the AM625SIP processor when integrated memory (LPDDR4) is a requirement.
1.2.1 Note on AM625SIP Data Sheet

AMB25SIP — AM6254 Sitara™ Processor with Integrated LPDDR4 SDRAM data sheet references to AM62x
Sitara Processor data sheet. The recommendation is to refer to both the data sheets in combination when using
AMG625SIP processor.

1.2.2 AM625 and AM625SIP Board Design Compatibility

The AM625SIP processor uses a similar package as the ALW packaged AM6254 processor, where the
AM625SIP AMK package has the same footprint as the AM6254 ALW package and most of the AM625SIP
AMK package balls have the same signal function assignments as the AM6254 ALW package.

The AM625SIP ball assignment exceptions are listed in the Pin Attributes and Signal Descriptions section of the
device-specific data sheet (AM625SIP — AM6254 Sitara™ Processor with Integrated LPDDR4 SDRAM).

Using AM625SIP as a drop-in replacement on an existing AM625 board is NOT recommended. Design changes
are required to be made before using the AM625SIP on an AM625 board.

1.3 Technical Documentation

The following documents are relevant to the selected processor and are available on the processor product page
on ti.com. It is strongly recommends to read through these documents before starting the custom board design.

The links below summarizes the collaterals that can be referred when starting the custom board design.
[FAQ] AM625 Custom board hardware design — Collateral to Get started

[FAQ] AM623 Custom board hardware design — Collateral to Get started

[FAQ] AM625SIP Custom board hardware design — Collateral to Get started

[FAQ] AM625-Q1 or AM620-Q1 Custom board hardware design — Collateral to Get started
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1.3.1 Updated SK Schematics With Design, Review and Cad Notes Added

During custom board design, customers tend to reuse the SK design files and make edits to the design file.
Alternatively, customers reuse some of the common implementations including the processor, memory and
communication interfaces. Since the SK is expected to have additional functionalities, customers optimize the
SK implementation to match the board design requirements. While optimizing the SK schematics, errors get
introduced into the custom design that can cause functional, performance or reliability issues. When optimizing,
customers have queries regarding the SK implementation resulting in design errors. Many of the optimization
and design errors are common across designs. Based on the learning and data sheet pin connectivity
recommendations, comprehensive Design Notes (D-Note:), Review Notes (R-Note:) and Cad Notes (Cad Note:)
have been added near each section of the SK schematic that customers can review and follow to minimize
errors. Additional files as part of the design downloads have been included to support customer evaluation.

SK-AM62B-P1: https://www.ti.com/lit/zip/spar001

SK-AMG62-LP: https://www.ti.com/lit/zip/sprrd71

SK-AM62-SIP: https://www.ti.com/lit/zip/sprr482

SK-AM62B: https://www.ti.com/lit/zip/sprr481

The list of available document in the single big zip files is listed in the below product overview documents.
SK-AM62B-P1 Design Package Content Overview (Rev. A)

SK-AMG62-LP Design Package Content Overview

SK-AMG62-SIP Design Package Folder and Files List

SK-AM62B Design Package Folder and Files List

Refer below FAQs that includes the PDF schematics and additional information related to starter kits:

[FAQ] AM625 / AM623 Custom board hardware design - Design and Review notes for Reuse of SK-AM62B-P1
Schematics

[FAQ] AM625-Q1 / AM620-Q1 Custom board hardware design - Design and Review notes for Reuse of SK-
AM62-LP Schematics

[FAQ] AM625SIP - Custom board hardware design - Design and Review notes for Reuse of SK-AM62-SIP
Schematics

[FAQ] AM625 / AM623 Custom board hardware design - Design and Review notes for Reuse of SK-AM62B
Schematics
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1.3.2 FAQs to Support Custom Board Design
Based on customer interactions we have been adding a number of FAQs for customer use.

The FAQ includes generic guidelines, learning based on customer interaction and some of the commonly asked
queries related to the processor peripherals.

We have a master list that provides list of all available FAQs for the Sitara processor family.

[FAQ] Custom board hardware design - Master (Complete) list of FAQs for all Sitara processor (AM62x, AM64x,
AM243x, AM335x) families

To make it easy for customers to use, we also listed the FAQs processor family wise.

[FAQ] AM625, AM623, AM625SIP, AM625-Q1, AM620-Q1 Custom board hardware design - FAQs related to
Processor collateral, functioning, peripherals, interface and Starter kit

Note

The FAQs are being updated frequently. It is recommended to review the FAQs of interest on a regular
basis for updated information.

1.4 Design Documentation

Updating the design documents periodically to capture all the requirements and design updates, observations
during different stages of the custom board design is recommended. This updated information provides the basis
for the documentation package, and the design document is required when requesting external review support.
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2 Block Diagram

A detailed block diagram, covering all the required functional blocks and interfaces is key to a successful custom
board design.

2.1 Constructing the Block Diagram

Preparing a detailed block diagram is an important stage during the custom board design. The block diagram
should include all major functional blocks, associated devices for processor functioning (Ex: PMIC) and attached
devices. The block diagram should illustrate the interfaces and 10s used for interconnecting the processor and
attached devices.

The below resources could be used as supporting documents when preparing the detailed block diagram:

The processor product folder links on ti.com referenced below:
*  AM®625 Product Folder

* AM®623 Product Folder

*  AM625SIP Product Folder

*  AM625-Q1 Product Folder

*  AM620-Q1 Product Folder

2.2 Configuring the Boot Mode

It is recommended to indicate the configured boot mode in the block diagram. This includes the primary boot and
the backup boot.

The processor family includes multiple peripheral interfaces that support boot mode. Refer to the device-specific
TRM for the available boot mode configuration and supported peripherals. The processor family supports a
primary boot mode option and an optional backup boot mode option. If the primary boot source fails to boot, then
the ROM moves on to the backup mode.

The boot mode resistors connected to the processor boot mode input pins provide information on the boot mode
to be used by the ROM code during boot. The boot mode inputs are sampled at power-on-reset (PORz_OUT).
The boot mode configuration inputs must be stable before releasing (deassertion) the cold reset (MCU_PORz).

Boot mode configurations provide the below information:

PLL Config: BOOTMODE [02:00] — Indicates the system clock (PLL reference clock selection) frequency
(MCU_OSCO0_XI/XO) to ROM code for PLL configuration.

Primary Boot Mode: BOOTMODE [06:03] — Configure the required primary boot mode. i.e, the peripheral or
memory to boot from.

Primary Boot Mode Config: BOOTMODE [09:07] — These pins provide optional configurations for primary boot
and are used in conjunction with the boot mode selected.

Backup Boot Mode: BOOTMODE [12:10] — Configure the required backup boot mode. i.e, the peripheral or
memory to boot from, in case the primary boot fails.

Backup Boot Mode Config: BOOTMODE [13] — This pin provides additional configuration options (optional -
depends on the selected backup boot mode) for the backup boot devices.

Reserved: BOOTMODE [15:14] — Reserved pins.

Key considerations for boot mode configuration:

* |tis recommended to always include provision to configure boot modes used during development, such as
USB boot, UART boot or no-boot/Dev boot mode for JTAG debug.

» Boot mode pins have alternate functions after latching of boot mode configuration. Make sure the board
design takes this into account when choosing pullup or pulldown resistors for the boot mode pins. If these
pins are driven by another device, then the pins must return to the proper boot configuration levels whenever
the processor is reset (indicated by the PORz_OUT pin) to enable the processor to boot properly.

» Some boot mode pins functionalities are reserved. Any boot mode pins marked as Reserved or not must
not be left floating. It is recommended to pull the input high or low using a resistor. For details regarding
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connection of reserved boot mode pins, refer to the BOOTMODE Pin Mapping section of the Initialization
chapter of the device-specific TRM.

For details regarding supported boot modes, refer to the Initialization chapter of the device-specific TRM.

Note

Board designer is responsible for providing provision to set the required boot mode configuration
(using pullups or pulldowns, and optionally jumpers or switches and external ESD) depending on the
required boot configuration. It is recommended to provide provision for pullup and pulldown for the
boot mode pins that have configuration capability.

Shorting the boot mode pins together, leaving any of the boot mode pins unconnected or shorting of
the boot mode inputs directly to supply or ground is not allowed or recommended.

Note
For updates related to supported boot modes and available boot mode functionality, see the device-
specific silicon errata.

The FAQ below captures one of the boot mode implementation approach when boot mode buffers are not used.

[FAQ] AM625 / AM623 / AM644x | AM243x | AM62A / AM62P - Bootmode implementation without buffers. This
is a generic FAQ and can also be used for the AM625SIP / AM625-Q1 / AM620-Q1 family of processors.

2.3 Confirming PinMux (PinMux Configuration)

The processor supports a number of peripheral interfaces. To optimize size, pin count, and package while
maximizing functionality, many of the processor pads (pins) provide provision to multiplex up to eight signal
functions. Thus, not all peripheral interface instances would be available or can be used simultaneously.

TI provides the SysConfig-PinMux Tool that supports the board designer configuring the required function using
PinMux tool for AM625 / AM623 / AM625SIP / AM625-Q1 / AM620-Q1 family of processors.

Note
Recommendation is to save the PinMux configuration generated using SysConfig-PinMux Tool along
with other design documentation.
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3 Power Supply

After completion of processor selection and block diagram updates, the next stage of the custom board design is
to determine the power supply architecture for the selected processor.

3.1 Power Supply Architecture

The power supply architectures that could be considered are listed below:

3.1.1 Integrated Power

The power architecture could be based on Multi-channel ICs (PMIC) such as TPS65219.
For the full application note and operational details, refer to the documents listed below:
Powering the AM62x With the TPS65219 PMIC

Powering the AM625SIP With the TPS65219 PMIC

3.1.2 Discrete Power

The power architecture could be based on DC-DC converters and LDOs, refer to the Discrete Power Solution for
AMG62x application note.

3.2 Power (Supply) Rails

For the complete list of processor power supply rails and allowed supply range, refer to the Recommended
Operating Conditions section in the Specifications chapter of the device-specific data sheet. The following
sections provide additional details for some select power rails.

Note
Ensure the power supplies connected to the processor supply rails are within the Recommended
Operating Conditions of the device-specific data sheet.

3.2.1 Core Supply

Core supplies VDD_CORE, VDDA_CORE_CSIRX0, VDDA_CORE_USB, and VDDA_DDR_PLLO (only available
on the AMC package) are recommended to be powered from the same power source and can be operated at
0.75V or 0.85V (specified operating ranges defined in the Recommended Operating Conditions (ROC) table).
When these supplies are operating at 0.75V, it is recommended to ramp 0.75V prior to all 0.85V supplies.

VDDR_CORE is specified to operate only at 0.85V. When VDD_CORE is configured to operate at 0.85V,
VDD_CORE and VDDR_CORE are recommended to be powered from the same source (ramp together).

VDD_CANUART is recommended to be connected to always on power sources when Partial 10 (Low-power)
mode is used. Tl recommends to connect VDD_CANUART to the same power source as VDD_CORE when
Partial IO mode is not used.

For more information, refer to the Recommended Operating Conditions section in the Specifications chapter of
the device-specific data sheet.

Note
For selection of core voltage, refer to the Operating Performance Points section of the device-specific
data sheet.

3.2.2 Peripheral Power Supply

The processor supports dedicated peripheral supplies for USB (common for USB0 and USB1), CSIRXO0, PLLs,
OLDIO. The recommended operating voltage is 1.8V. An additional 3.3V analog supply is required for USB.

For more information, refer to the Recommended Operating Conditions section in the Specifications chapter of
the device-specific data sheet.

3.2.3 DDR PHY and SDRAM Power Supply
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3.2.3.1 AM625 / AM623 / AM625-Q1 / AM620-Q1

Depending on the memory selected, DDR PHY 10 (VDDS_DDR) and DDR clock 10 (VDDS_DDR_C) supply
rails are recommended to be 1.1V (LPDDR4) or 1.2V (DDR4).

For more information, refer to the Recommended Operating Conditions section in the Specifications chapter of
the device-specific data sheet.

3.2.3.2 AM625SIP

VDDS_MEM_1P1 (LPDDR4 SDRAM IO supply (sources the LPDDR4 SDRAM VDD2 and VDDQ power rails)) is
recommended to be powered from the same power source as VDDS_DDR (DDR PHY IO supply).

VDDS_MEM_1P1 and VDDS_DDR power rails are connected to 1.1V (LPDDRA4).
VDDS_MEM_1P8 (LPDDR4 SDRAM core supply (sources the LPDDR4 SDRAM VDD1 power rail)) is 1.8V.

For more information, refer to the Recommended Operating Conditions section in the Specifications chapter of
the device-specific data sheet (AM625SIP — AM6254 Sitara Processor with Integrated LPDDR4 SDRAM).

3.2.4 Dynamic Switching Dual-Voltage 10 Supply
An external LDO with capability to generate the dynamic voltage is recommended.

VDDSHV4, VDDSHV5 and VDDSHV6 10 supply rails for MMCO..2 have been designed to support power-up,
power-down, or dynamic supply voltage change without any dependency on other supplies. This capability is
required to support UHS-I speed.

3.2.5 Internal LDOs for 10 Groups (Processor)

The processor supports nine internal LDOs (CAP_VDDSx [x=0-6], CAP_VDDS_CANUART and
CAP_VDDS_MCU) and each of the LDO output connects to a separate ball (pin) for connecting an external
capacitor. For guidance on recommended capacitance and connection, refer the Power Supply sub-section in
the Signal Descriptions section of the device-specific data sheet.

3.2.6 Dual-Voltage IOs (for Processor 10 Groups)

The processor supports nine dual-voltage 10 domains (VDDSHVx [x=0-6], VDDSHV_MCU and
VDDSHV_CANUART), where each 10 domain provides power to a predefined set of 10s. Each IO domain

can be individually configured for 3.3V or 1.8V. This supply powers all the predetermined 10s in the 10 supply
group. All I0s (attached devices) connected to these 10 domains must be powered from the same power source
that is being used to power the respective processor Dual-voltage 10 domains (VDDSHVx supply rail).

Most of the processor I0s are not fail-safe. For information on available fail-safe 10s, see the device-specific
data sheet. It is recommended to power 10 supply of attached devices from the same power source as the
respective processor dual-voltage IO domains (VDDSHVx supply rail) to ensure the system or board never
applies potential to an 1O that is not powered. This is needed to protect the 10s of processor and attached
devices.

For more information, see the [FAQ] AM625 / AM623 Custom board hardware design — Power sequencing
between SOC (Processor) and the Attached devices (Fail-safe). This is a generic FAQ and can also be used for
AMB25SIP / AM625-Q1 / AM620-Q1 family of processors.

Available 10 group information is summarized below:
VDDSHVO0 — Dual-voltage 10 supply for General IO group
VDDSHV1 — Dual-voltage 10 supply for Flash 10 group
VDDSHV2 - Dual-voltage 10 supply for GEMAC IO group
VDDSHV3 — Dual-voltage 10 supply for GPMC IO group
VDDSHV4 — Dual-voltage 10 supply for MMCO 10 group
VDDSHV5 — Dual-voltage 10 supply for MMC1 10 group
VDDSHV6 — Dual-voltage 10 supply for MMC2 10 group
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VDDSHV_MCU - Dual-voltage 10 supply for WKUP_MCU IO group
VDDSHV_CANUART — Dual-voltage 10 supply for CANUART 1O group

Note
It is recommended to connect VDDSHV_CANUART to an always on power sources when partial 10
(Low-power) mode is used.

3.2.7 VPP (eFuse ROM Programming) Supply
VPP power supply can be sourced on-board or externally.

VPP pin can be left floating (HiZ) or pulled down to ground through a resistor during processor power-up,
power-down, and during normal processor operation.

The following hardware requirements must be met when programming keys in the OTP eFuses:

* The VPP power supply must applied only after completion of processor power-up sequence.

* Itis recommended to use a fixed LDO with higher input supply (2.5V or 3.3V) and enable input. The enable
input is required to be controlled by the processor GPIO for timing.

» The VPP power supply is expected to see high load current transients and local bulk capacitors are likely
required near the VPP pin to support the LDO transient response.

» Select the power supply with quick discharge capability or use a discharge resistor.

* A maximum current of 400mA is specified during programming.

*  When an external power supply is used, the supply is recommended to be applied after the processor power
supplies ramp and are stable.

*  When external power supply is used, recommend adding on-board bulk capacitor, decoupling capacitor and
discharge resistor near to the processor VPP supply pin. Add a test point to connect external power supply
and provision to connect one of the processor GPIO to control timing of the external supply.

« Itis recommended to disable the VPP supply (left floating (HiZ) or grounded) when not programming the OTP
eFuses.

For more information, see the [FAQ] AM625 / AM623 / AM625SIP / AM625-Q1 / AM620-Q1 Custom board
hardware design — Queries regarding VPP eFuse programming power supply selection and application.

For more information, refer to the VPP Specifications for One-Time Programmable (OTP) eFuses section in the
Specifications chapter of the device-specific data sheet.

3.3 Determining Board Power Requirements

The current (maximum and minimum) requirements for each of the supply rails are not available in the device-
specific data sheet. These requirements are highly application dependent and must be estimated using Tl
provided tools for a specific use case.

3.4 Power Supply Filters

The processor supports multiple analog supply pins that provide power to sensitive analog circuitry like
VDDA _MCU, VDDA _PLLx [x=0-2], VDDA_1P8_ CSIRX0, VDDA _1P8_OLDIO and VDDA_1P8_USB. Refer
device-specific starter kit for implementation of power supply filtering.

For more information, see the [FAQ] AM625 / AM623 Custom board hardware design — Ferrite (power supply
filter) recommendations for SoC supply rails. This is a generic FAQ and can also be used for AM625SIP /
AM625-Q1 / AM620-Q1 family of processors.

3.5 Power Supply Decoupling and Bulk Capacitors

For guidance on optimizing and placement of the decoupling and bulk capacitors, refer the Sitara Processor
Power Distribution Networks: Implementation and Analysis application note.

3.5.1 AM625/ AM623 / AM625-Q1/ AM620-Q1

To decouple the processor and attached device supplies from board noise, decoupling and bulk capacitors
are recommended. Refer to Starter Kit SK-AM62B-P1 , Starter Kit SK-AM62-LP and other SK schematics for
implementing the decoupling and bulk capacitors.
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3.5.2 AM625SIP

To decouple the processor and attached device supplies from board noise, decoupling and bulk capacitors are
recommended.

Additional bulk and decoupling capacitors are required to be connected to some of the reassigned processor
pins due to the integrated LPDDR4 SDRAM. Refer Starter Kit SK-AM62-SIP schematic for implementing the
decoupling and bulk capacitors.

3.5.3 Note on PDN Target Impedance

The PDN target impedance values are provided for the specific supplies. The PDN target impedance values
are not provided for all supply rails since the target impedance calculation includes reference to the maximum
current on the power rails and is dependent on use case.

For updates on the PDN target impedance supplies and values, see the [FAQ] AM625 Custom board hardware
design — Collateral to Get started. Look for PDN Target impedance Values (VDD_CORE and VDDS_DDR).

3.6 Power Supply Sequencing

A detailed diagram of the required Power Supply Sequencing (power-up and power-down) are provided in

the device-specific data sheet. All power supplies associated with the processor should allow for controlled
supply ramp (refer to the supply slew rate) and supply sequencing (using a PMIC-based power supply or using
on-board logic when discrete power solution is used).

For more information, refer the Power Supply Requirements, Power Supply Slew Rate Requirement, Power
Supply Sequencing section of the device-specific data sheet.

3.7 Supply Diagnostics

The processor supports below voltage monitors:

« VMON_VSYS (Recommend provisioning the external resistor voltage divider for early supply failure
indication irrespective of the software implementation): For connecting the system voltage (main supply
voltage such as SV or higher voltage levels) through an external resistor voltage divider, refer to the System
Power Supply Monitor Design Guidelines section of the device-specific data sheet. It is recommended
to implement a noise filter (capacitor) across the resistor voltage divider output since VMON_VSYS has
minimum hysteresis and a high-bandwidth response to transients. It is recommended to always provide
resistor divider provision for early detection.

* VMON_1P8_SOC and VMON_3P3_SOC (Monitoring): These pins are recommended to be connected
directly to the respective 1.8V and 3.3V supplies. For the allowed supply voltage range, refer to the
Recommended Operating Conditions section of the device-specific data sheet.

Refer to the Pin Connectivity Requirements section of the device-specific data sheet for connecting the voltage
monitoring pins when not used.

3.8 Power Supply Monitoring

For optimizing the custom board performance, provide provision for external monitoring of supply rails and load
currents.

For more information, refer Starter Kit SK-AM62B-P1 , Starter Kit SK-AM62-LP and Starter Kit SK-AM62-SIP
schematics for implementation.

Now that the power supply architecture and the power supply devices for generating the supply rails have been
finalized, update the block diagram to include the power supply rails and interconnection. It is also recommended
to create a power supply sequence (Power-Up and Power-Down) diagram and verify the sequence with the
device-specific data sheet.
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4 Clocking

The next stage of the custom board design is proper clocking of processor and attached devices. The processor
clock can be generated internally using external crystal or an LVCMOS compatible clock input can be used.
Follow the connection recommendations in the device-specific data sheet when using an external clock. This
section describes the available processor clock sources and the requirements.

4.1 Processor External Clock Source

The recommended processor clock sources and recommended connections are summarized in the Clock
Specifications section in the Specifications chapter of the device-specific data sheet.

A 25MHz external crystal interface pin connected to the internal high frequency oscillator (MCU_HFOSCO) or
MCU_OSCO0 LVCMOS digital clock is the default clock source for internal reference clock HFOSCO_CLKOUT.

Low-frequency oscillator (WKUP_LFOSCO) has limited use case and is optional. Based on the use case,
select a 32.768kHz crystal as clock source. For more information, see the [FAQ] AM625: LFOSC usage in the
device. This is a generic FAQ and can also be used for AM623 / AM625SIP / AM625-Q1 / AM620-Q1 family of
processors.

4.1.1 Unused WKUP_LFOSCO

For guidance on the recommended connections for unused clock, refer the WKUP_LFOSCO Not Used section in
the Specifications chapter of the device-specific data sheet.

4.1.2 LVCMOS Digital Clock Source

The MCU_0OSCO0_XI and WKUP_LFOSCO_XI clock inputs can be sourced from a 1.8V LVCMOS square-wave
digital clock source. For more details, refer to the Timing and Switching Characteristics, Clock Specifications,
Input Clocks / Oscillators section in the Specifications chapter of the device-specific data sheet.

Note
Be sure to connect the MCU_OSCO0_XO and WKUP_LFOSCOQ_XO pins as per the device-specific
data sheet recommendation.

4.1.3 Crystal Selection

When selecting a crystal, the board designer must consider the temperature and aging characteristics based on
the worst case operating environment and expected life expectancy of the board. Verify the crystal load and the
crystal load cap value used matches the data sheet recommendations.

For more information, see the [FAQ] AM625 / AM623 / AM625SIP / AM625-Q1 / AM620-Q1 Custom board
hardware design — Queries regarding Crystal selection.

For more information, refer the MCU_OSCO Crystal Circuit Requirements and WKUP_LFOSCO Crystal Electrical
Characteristics tables of the device-specific data sheet.

It is recommended to verify the crystal selection with the crystal manufacturer as required.
4.2 Processor Clock Outputs

Processor I10s (pins) named CLKOUTO0 and WKUP_CLKOUTO can be configured as clock outputs. The clock
outputs can be used as clock source for attached devices (external peripherals).

WKUP_CLKOUTO is a buffered output of the high frequency oscillator (HFOSCO) available during power-up as
default.

For more details, refer the device-specific data sheet and TRM.
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5 JTAG (Joint Test Action Group)

Tl supports a variety of eXtended Development System (XDS) JTAG controllers with various debug capabilities
beyond only JTAG support. Although JTAG is not required for operation, it is recommended to include the JTAG
connection in the custom board design.

5.1 JTAG / Emulation

Relevant documentation for the JTAG/Emulation:

*  Emulation and Trace Headers Technical Reference Manual
* XDS Target Connection Guide

* Boundary Scan Test Specification (IEEE-1149.1)

* AC Coupled Net Test Specification (IEEE-1149.6)

5.1.1 Configuration of JTAG / Emulation

The IEEE Standard 1149.1-1990, IEEE Standard Test Access Port and Boundary-Scan Architecture (JTAG)
interface can be used for boundary scan and emulation. The boundary scan implementation is compliant with
both IEEE-1149.1 and 1149.6. Boundary scan can be used regardless of the processor configuration.

As an emulation interface, the JTAG port can be used in different modes:

» Standard emulation: requires only five standard JTAG signals.

* HS-RTDX emulation: requires five standard JTAG signals plus EMUO and/or EMU1. EMUO and/or EMU1 are
bidirectional in this mode.

» Trace port: The trace port allows real-time dumping of certain internal data. The trace port uses the EMU pins
to output the trace data.

Emulation can be used regardless of the processor configuration.

For supported JTAG clocking rates, refer the device-specific TRM.

The BSDL model for boundary scan testing can be downloaded from the below sections.
5.1.1.1 AM625 /| AM623

+ AM62x BSDL Model

5.1.1.2 AM625-Q1 / AM620-Q1

+ AM62x AMC BSDL Model

5.1.1.3 AM625SIP

*  AM62xSiP BSDL Model

5.1.2 Implementation of JTAG / Emulation

The JTAG and Emulation signals are in same power domain. The TDI, TDO, TCK, TMS, TRSTn, EMUO and
EMU1 signals are powered from the VDDSHV_MCU (Dual-voltage 10) supply rail (IO supply for IO group MCU).
VDDSHV_MCU can be configured either 1.8V or 3.3V.

For proper implementation of the JTAG interface, refer to the Emulation and Trace Headers Technical Reference
Manual and XDS Target Connection Guide .

5.1.3 Connection of JTAG Interface Signals

For connecting the JTAG interface signals, refer to the Pin Connectivity Requirements section in the Terminal
Configuration and Functions chapter of the device-specific data sheet.

Note

In case JTAG interface is not used, it is recommended to always provide provision for connecting the
JTAG interface signals using test points for development testing and the required pulls as per the Pin
Connectivity Requirements section of the device-specific data sheet.
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6 Configuration (Processor) and Initialization (Processor and Device)

It is recommended to deassert (release) the processor cold reset input (MCU_PORz) only after all the processor
supplies ramp and delay of recommended hold time (in ms) for the crystal or oscillator to start-up and stabilize
(refer to the device-specific data sheet) to start the processor boot process.

6.1 Processor Reset

The processor supports three external reset input pins (MCU and Main Domain cold reset request input
(MCU_PORz), MCU and Main Domain warm reset request input (MCU_RESETZz) and Main Domain warm reset
request input (RESET_REQz)). Note the errata related to MCU_RESETz and MCU_RESETSTATz.

Be sure to make the recommended connections as per Pin Connectivity Requirements section of the device-
specific data sheet.

The supported reset configurations are described in detail in the device-specific data sheet and TRM.

The processor provides three reset status output pins including Main Domain POR (cold reset) status
(PORz_OUT) output, MCU Domain warm reset status (MCU_RESETSTATZz) output, and Main Domain warm
reset status (RESETSTATZ) output. Note the errata related to MCU_RESETz and MCU_RESETSTATz.

Use of reset status outputs are application dependent. Reset status outputs when not used can be left
unconnected. Tl recommends to provide provision for a test point for testing or future enhancements. An optional
pulldown is recommended.

For MCU_PORz (3.3V tolerant, fail-safe input), a 3.3V input can be applied. The input thresholds are a function
of the 1.8V IO supply voltage (VDDS_OSCO0).

It is recommended to hold the MCU_PORz low during the supply ramp-up and crystal or oscillator start-up.
Follow the recommended MCU_PORz timing requirement in the Power-Up Sequencing diagram of the device-
specific data sheet.

Additional reset modes are available through processor internal registers and emulation.

Note

MCU_RESETz and MCU_RESETSTATz have specific use case recommendation. Refer advisory
i2407 of the device-specific silicon errata.

6.2 Latching of Boot Mode Configuration
For more details about the processor boot mode options, see Section 2.2.

Boot mode configurations for processor are latched at the rising edge of PORz_OUT. The device configuration
and boot mode input pins have alternate multiplexed functions. After the status (level) on these pins are latched
into the configuration registers, these pins are available to be used for the alternate functions. The PORz_OUT
reset status output indicates latching of boot mode configuration. PORz_OUT optionally can be used for latching
the pin strap configuration for attached devices.

6.3 Resetting the Attached Devices

Using an ANDing logic to reset the attached devices as applicable (on-board media and data storage devices,
and other peripherals) is recommended. Processor general purpose input/output (GPIO) pin is connected to one
of the AND gate input with provision for 0Q to isolate the GPIO input for testing or debug. Processor 10 buffers
are off during reset. It is recommended to place a pullup near to the AND gate input to prevent the AND gate
input from floating and enabling the reset logic controlled by the processor 10 during power-up. Main Domain
POR (cold reset) status output (PORz_OUT) or Main Domain warm reset status output (RESETSTATZ) signal
could be connected as the other input to the AND gate. Ensure the processor IO supply and the pullup supply
used near to the AND logic input are sourced from the same power source.

The choice of reset status output is application dependent. Ensure the attached device reset inputs are pulled as
per the device recommendations.
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In case an ANDing logic is not used and the processor Main Domain warm reset status output (RESETSTATz) is
used to reset the attached device, ensure the 10 voltage level of RESETSTATz matches 10 voltage level of the
attached device. A level translator is recommended to match the IO voltage level.

It is recommended to provision for a software enabled (controlled) power switch (load switch) that sources the
SD card power supply (VDD). A fixed 3.3V supply (IO supply connected to the processor) is connected as input
to the power switch.

Use of the power switch allows power cycling of the SD Card (since this is the only way to reset the SD card)
and resetting the SD card back to default state.

For more information on implementing reset logic for the attached devices and power switch enable logic for
SD card, refer to Starter Kit SK-AM62B-P1 , Starter Kit SK-AM62-LP , Starter Kit SK-AM62-SIP , and other SK
schematics.

6.4 Watchdog Timer

Use of watchdog timer is based on the application requirement. Consider using internal or external watchdog
timer.
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7 Processor Peripherals

This section covers the processor peripherals and modules, and is intended to be used in addition to the
information provided in the device-specific data sheet, TRM, and relevant application notes. The three types of
documents can be used are:

» Data sheet: pin description, device operational modes, AC timings, guidance on pin functions, pin mapping
« TRM: functional description, programming guide, information regarding registers and configuration

» Application notes: board-level understanding and resolving commonly observed issues

7.1 Selecting Peripherals Across Domains

The processor architecture includes multiple domain, each domain includes specific processing cores and
peripherals:

* Main Domain

* Microcontroller (MCU) Domain

*  Wakeup (WKUP) Domain

For most use cases, peripherals from any of the domains can be used by any of the core. All peripherals,
regardless of the domain, are memory mapped, and the Arm® Cortex®-A53 cores can see and access most of
the peripherals in the MCU Domain. Similarly, MCU can access most of the peripherals in the Main Domain.

7.2 Memory (DDRSS)
7.2.1 AM625/AM623 / AM625-Q1/ AM620-Q1

DDR Subsystem supports LPDDR4 or DDR4 memory interface. Refer Memory Subsystem, DDR Subsystem
(DDRSS) section in the Features chapter of device-specific data sheet for data bus width, inline ECC support,
speed and max addressable range selection.

The allowed memory configurations are 1 X 16-bit or 2 X 8-bit.
1 X 8-bit memory configuration is not a valid configuration.

Based on the application requirements, same memory (LPDDR4) device can be used with the AM625 / AM623 /
AM625-Q1 / AM620-Q1 , AM62A7 / AM62A3 and AM62P / AM62P-Q1 processors due to the availability of 1 X
16-bit configuration.

Refer Pin Connectivity Requirements section of the device-specific data sheet for connecting the DDRSS signals
when not used and DDR design guide for signals when LPDDR4 or DDR4 is used.

For more details, refer the DDR Subsystem (DDRSS) section in the Memory Controllers chapter of the device-
specific TRM.

For more information on DDR4 / LPDDR4 memory interface, see the [FAQ] AM625 / AM623 / AM62A | AM62P
Design Recommendations / Commonly Observed Errors during Custom board hardware design — DDR4 /
LPDDR4 MEMORY Interface. This is a generic FAQ and can also be used for AM625-Q1 / AM620-Q1 family of
processors.

7.2.1.1 Processor DDR Subsystem and Device Register Configuration

The DDR controller and DDR PHY have a large number of parameters to configure. To facilitate the
configuration, an online tool (SysConfig tool) is provided that generates an output file that is consumed by the
driver. Choose DDR Subsystem Register Configuration from the Software Product pulldown menu and choose
the required processor. This tool takes board information, timing parameters from DDR device data sheet, and
IO parameters as inputs and then outputs a header file that the driver uses to program the DDR controller and
DDR PHY. The driver then initiates the full training sequence.

The SDK has an integrated configuration file for the memory (DDR4 / LPDDR4) device mounted on the SK. If
you need a configuration file for a different memory (DDR4 / LPDDR4) device, a new configuration file has to be
generated using the DDR Register Configuration tool.

For more information, see the [FAQ] AM62A7 or AM62A3 Custom board hardware design — Processor DDR
Subsystem and Device Register configuration. This is a generic FAQ and can also be used for AM625 / AM623 /
AM625-Q1 / AM620-Q1 family of processors.
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7.2.1.2 Calibration Resistor Connection for DDRSS

Follow the DDRO_CALDO (IO Pad Calibration Resistor) connection recommendations in the device-specific data
sheet. Follow the device-specific SK schematics for connecting the recommended resistors (ZQ and Reset) to
the memory devices and the values.

7.2.2 AM625SIP

LPDDR4 SDRAM (512MBytes) is internal (integrated) to AM625SIP. Refer Memory Subsystem, DDR Subsystem
(DDRSS) section in the Features chapter and Integrated LPDDR4 SDRAM Information section in the
Applications, Implementation, and Layout chapter of the device-specific data sheet (AM625SIP — AM6254
Sitara™ Processor with Integrated LPDDR4 SDRAM) for speed and inline ECC support.

7.2.2.1 Reassigned DDRSSO0 Pins on the AMK Package

The AM6254 DDRSSO signals in the ALW package that normally connect to an external SDRAM were
connected directly to an integrated LPDDR4 SDRAM in the AM625SIP processor, and the pins associated
with these signals were reassigned to different power or signal functions.

Refer Pin Attributes and Signal Descriptions section of the device-specific data sheet (AM625SIP — AM6254
Sitara™ Processor with Integrated LPDDR4 SDRAM).

7.2.2.2 Calibration Resistor Connection for DDRSS

Follow the DDRO_CALDO (IO Pad Calibration Resistor) connection recommendations in the device-specific data
sheet (AM62x Sitara™ Processor). Follow the device-specific SK schematics for connecting the recommended
resistors (ZQ and Reset) to the memory devices and the values.

7.2.2.3 Calibration Resistor Connection for LPDDR4 (Internal) Memory

Follow the DDR_ZQ (LPDDR4 SDRAM Calibration Reference Resistor) connection recommendations in the
device-specific data sheet (AM625SIP — AM6254 Sitara™ Processor with Integrated LPDDR4 SDRAM).

7.3 Media and Data Storage Interfaces

Media and Data Storage interface supports 3 X Multi-Media Card and Secure Digital (MMC/SD/SDIO)
((8b+4b+4b) (8-bit eMMC on MMCO (refer to the MMCO - eMMC/SD/SDIO Interface section of device-specific
data sheet for speed), 4-bit SD/SDIO (refer to the MMCO - eMMC/SD/SDIO Interface and MMC1/MMC2 -
SD/SDIO Interface sections of device-specific data sheet for speed))) interfaces, 1 X General-Purpose Memory
Controller (GPMC) interface and 1 X OSPI/QSPI interface.

For more information on eMMC memory interface, see the [FAQ] AM625 / AM623 / AM62A / AM62P Design
Recommendations / Commonly Observed Errors during Custom board hardware design — eMMC MEMORY
Interface. This is a generic FAQ and can also be used for AM625SIP / AM625-Q1 / AM620-Q1 family of
processors.

For more information on OSPI/QSPI memory interface, see the [FAQ] AM625 / AM623 / AM62A / AM62P Design
Recommendations / Commonly Observed Errors during Custom board hardware design — OSPI/QSPI MEMORY
Interface. This is a generic FAQ and can also be used for AM625SIP / AM625-Q1 / AM620-Q1 family of
processors.

For information related to OSPI/QSPI, see the [FAQ] OSPI FAQ for Sitara/Jacinto devices.
For more details, refer the Memory Interfaces section in the Peripherals chapter of the device-specific TRM.
7.4 Common Platform Ethernet Switch 3-port Gigabit (CPSW3G - for Ethernet Interface)

The CPSW3G interface can be configured either as a 3-port switch (interfaces to two external Ethernet® ports
(port 1 and 2)) or a dual independent MAC interface that has a MAC address.

CPSW3G supports RMII (10/100) or RGMII (10/100/1000) interface for each of the external Ethernet interface
port.

For RMII interface implementation, refer to the CPSWO0 RMiII Interface section of the device-specific TRM.
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CPSW3G RMIl interface supports interfacing to Ethernet PHY configured as controller (master) or device
(slave).

CPSW3G interfaces to RMII EPHY configured for external 50MHz (buffered external oscillator or processor clock
out) as EPHY clock input (one of the buffered clock output connects to processor MAC) or 25MHz EPHY clock
input with 50MHz clock output from EPHY connected to the processor.

One of the CPSW3G port is an internal CPPI (Communications Port Programming Interface) host port, which is
a streaming interface to provide data from DMA to CPSW3G and vice versa.

CPSW3G allows using mixed RGMII/RMII interface topology for the 2 X external interface ports.

RGMIL_ID (internal delay) is not timed, tested, or characterized. RGMII_ID is enabled by default and the register
bit is reserved.

For more details on the CPSW3G Ethernet interface, refer the High-speed Serial Interfaces section in the
Peripherals chapter of the device-specific TRM.

7.5 Programmable Real-Time Unit Subsystem (PRUSS)

The processor provides two PRU subsystems and supports Universal Asynchronous Receiver/Transmitter
(UARTO), Enhanced Capture (ECAPOQ), Industrial Ethernet Peripheral (IEPO) modules.

For more details, refer the Programmable Real-Time Unit Subsystem (PRUSS) section in the Processors and
Accelerators chapter of the device-specific TRM.

7.6 Universal Serial Bus (USB) Subsystem

The processor supports up to two USB 2.0 ports. These ports are configurable as host or device or Dual-Role
Device (DRD). USBn_ID (identification) functionality is supported using any of the processor GPIO.

Follow the USB VBUS Design Guidelines section of the device-specific data sheet to scale the USB VBUS
voltage (supply near the USB interface connector) before connecting to USBn_VBUS [n = 0..1] pins as
applicable.

VBUS (VBUS supply input including Voltage Scaling Resistor Divider / Clamp) input is recommended to be
connected when the USB interface is configured in device mode. Connection of VBUS (VBUS supply input
including Voltage Scaling Resistor Divider / Clamp) is optional when the USB interface is configured as host
mode.

A power switch with OC (over current) output indication is recommended when the USB interface is configured
as host for VBUS control. The USB DRVVBUS drives the power switch. It is recommended to connect the OC
output to a processor GPIO (input) when the USB interface is configured as host.

For details related to USB connections and On-The-Go feature support, refer to the device-specific TRM.

For more details, refer to the High-speed Serial Interfaces section in the Peripherals chapter of the device-
specific TRM.

When USBO0 and USB1 are not used, refer to the Pin Connectivity Requirements section of the device-specific
data sheet for connecting the USB supply pins.

When USBO or USB1 is not used, refer to the Pin Connectivity Requirements section of the device-specific data
sheet for connecting the interface signals and USB supply pins.

For more information on USB2.0 interface, see the [FAQ] AM625 / AM623 / AM625SIP / AM625-Q1 / AM620-Q1
Custom board hardware design — USB2.0 interface.

7.7 General Connectivity Peripherals

The processor supports multiple instances of UART, Multichannel Serial Peripheral Interface (MCSPI), 12C,
Multichannel Audio Serial Port (MCASP), Enhanced Pulse Width Modulator (EPWM), Enhanced Quadrature
Encoder Pulse (EQEP), ECAP, MCAN (Modular Controller Area Network) with Full CAN-FD support and GPIO
modules.
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Note

For 12C interfaces with open-drain output type buffer (MCU_12C0 and WKUP_12C0), an external
pullup is recommended irrespective of peripheral usage and 10 configuration. Refer Pin Connectivity
Requirements section of device-specific data sheet.

When these open-drain output type buffer I12C interfaces are pulled to 3.3V supply, the inputs have slew rate
limit specified. An RC is recommended used to limit the slew rate. Refer to the Starter Kit SK-AM62P-LP for
implementation.

An external pullup is recommended for the 12C interfaces (12C0..3) with LVCMOS IOs emulated open-drain
outputs when the 10s are configured for 12C interface. For the available LVCMOS 10s with emulated open-drain
output 12C instances, refer to the device-specific data sheet.

For more information, refer to the FAQs below:
[FAQ] AM625 / AM623 / AM625SIP / AM625-Q1 / AM620-Q1 Custom board hardware design — 12C interface.

[FAQ] AM62A7-Q1: Internal pull configuration registers for MCU_[12C0 and WKUP_I2CO. This is a generic FAQ
and can also be used for AM625 / AM623 / AM625SIP / AM625-Q1 / AM620-Q1 family of processors.

The number of peripheral instances available depends on the processor selection. The required interfaces can
be configured using the SysConfig-PinMux tool based on the application.

For more details, refer to the Peripherals chapter of the device-specific TRM.
7.8 Display Subsystem (DSS)

7.8.1 AM625/ AM623 / AM625SIP / AM625-Q1

The processor supports Dual (OLDI/LVDS (4 lanes - 2x) and 24-bit RGB parallel) display interfaces.
The processors have "Odd/Even" requirements when using OLDI in dual-link mode.

AO - A3 correspond to the ODD pixels and A4 - A7 correspond to the even pixels.

OLDI/LVDS can be used in single link mode to connect to two displays. However, due to internal hardware
configuration, both the displays are mirrored (duplicated).

For more information, refer below FAQs:

[FAQ] AM625 / AM623 / AMB25SIP / AM625-Q1 / AM62P Custom board hardware design — OLDI (Open LVDS
Display Interface) capabilities

[FAQ] AM625 / AM623 / AM625SIP / AM625-Q1 Custom board hardware design — Display Parallel Interface
(DPI) 24-bit RGB

Refer Pin Connectivity Requirements section of the device-specific data sheet for connecting the OLDIO signals
when not used.

For more details, refer the Display Subsystem (DSS) and Peripherals section in the Peripherals chapter of the
device-specific TRM.

7.8.2 AM620-Q1
Display interfaces (OLDI and DPI) are not supported.
7.9 Camera Subsystem (CSI)

The processor supports one Camera Serial interface (CSI-RX) - 4 Lane with DPHY-RX. Support for 1, 2, 3 or 4
data lane mode. Refer Multimedia, Camera Serial interface (CSI-Rx) - 4 Lane with DPHY section in the Features
chapter of device-specific data sheet for supported data rate.

The DPHY-RX supports a single clock lane and all the data lanes are clocked at the same frequency. The frame
rate is determined by start-of-frame, end-of-frame signaling and allows handling the input sources with different
frame rates per channel.
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Refer Pin Connectivity Requirements section of the device-specific data sheet for connecting interface pins and
supply pins when CSIRXO interface is not used.

For more details, refer the Camera Subsystem section in the Peripherals chapter of the device-specific TRM.

For more information on DPI, see the [FAQ] AM625 / AM623 / AM625SIP / AM625-Q1 / AM62A / AM62P
Custom board hardware design — CSI-2 capabilities. This is a generic FAQ and can also be used for AM620-Q1
family of processors.

7.10 Connection of Processor Power Supply Pins, Unused Peripherals and 10s

All the processor power supply pins must be supplied with the supply voltages specified in Recommended
Operating Conditions section of the device-specific data sheet, unless otherwise specified.

The processor has pins (package balls) that have specific connectivity requirements and pins (package balls)
that are recommended to be left unconnected or can be left unused.

For more information on processor unused peripherals and 10s, see the [FAQ] AM625 / AM623 / AM62A /
AMG62P Design Recommendations / Commonly Observed Errors during Custom board hardware design — SOC
Unused peripherals and 10s. This is a generic FAQ and can also be used for AM625SIP / AM625-Q1 / AM620-
Q1 family of processors.

7.10.1 AM625/ AM623 / AM625-Q1/ AM620-Q1

For information on connecting the unused processor peripherals (USBO0..1, DDRSS0, CSIRX0 and OLDIO) and
IOs, refer the Pin Connectivity Requirements section in the Terminal Configuration and Functions chapter of the
device-specific data sheet.

7.10.2 AM625SIP

For the AM625SIP processor, the DDRSSO is internally connected to the LPDDR4 SDRAM device and the

pads have alternate external connections. For connecting the reassigned (DDRSSO0) pads, refer the Reassigned
DDRSSO0 Pins on the AMK Package table in the Pin Attributes and Signal Descriptions section of the device-
specific data sheet (AM625SIP — AM6254 Sitara™ Processor with Integrated LPDDR4 SDRAM).

For information on connecting the unused processor peripherals (USBO0..1, CSIRX0 and OLDIO) and IOs, refer
the Pin Connectivity Requirements section of the Terminal Configuration and Functions chapter of the device-
specific data sheet (AM62x Sitara™ Processor).

7.10.3 External Interrupt (EXTINTn)

EXTINTn is an open-drain output type buffer, fail-safe 0. It is recommended to connect an external pullup
resistor when external configured as 10 or external input is not actively driven or a PCB trace is connected to the
pad. Open-drain output type buffer IOs have slew rate specified. An RC is recommended when the 10 is pulled
up to 3.3V.

For more information, see the [FAQ] AM625 / AM623 / AM625SIP / AM625-Q1 / AM620-Q1 / AMB62A7 /
AM62A3 / AM62P / AM62P-Q1 Custom board hardware design — EXTINTn pin pullup connection.

7.10.4 Reserved Pins (Signals)

Pins named RSVD are Reserved. RSVD pins must be left unconnected. It is recommended not to connect any
PCB trace or test points to the pins.
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8 Interfacing of Processor |I0s (LVCMOS or Open-Drain or Fail-Safe Type 10 Buffers)
and Simulations

An important check point during the custom board design before the schematic design and capture is to confirm
electrical compatibility (DC and AC) between the processor and attached devices.

» The device-specific (processor and attached devices) data sheet has important information with regards to
timing and electrical characteristics.
* For high-speed interfaces, it is recommended to run simulations using IBIS models provided.

For more information, refer to the General Termination Details section in the Hardware Design Guide for
KeyStone Il Devices .

The IBIS model can be downloaded from the sections below.
8.1 AM625 / AM623

« AM62x IBIS Model

8.2 AM625-Q1 / AM620-Q1

« AM62x AMC IBIS Model

8.3 AM625SIP

«  AM62xSiP IBIS Model

9 Processor Current Rating and Thermal Analysis

The board power consumption depends on selected processor, peripherals connected, features implemented,
application, operating temperature requirements, and temperature/voltage variations.

9.1 Power Estimation

For estimating the processor power, use AM62x Power Estimation Tool .

9.2 Maximum Current Rating for Different Supply Rails

For information on the maximum current for different supply rails, refer the AM62x Maximum Current Ratings .
9.3 Power Modes

For more details on the available power modes (including Partial IO, DeepSleep), refer to the Power Modes
sub-section, Power section in the Device Configuration chapter of the device-specific TRM.

9.4 Thermal Design Guidelines

The Thermal Design Guide for DSP and Arm Application Processors application report provides guidance for
successful implementation of a thermal designs for custom board designs using Sitara family of processors.
This application report provides background information on common terms and methods. Any follow-up design
support that can be required will be provided only for board designs that follow thermal design guidelines
contained in the application report.

The Thermal Model can be downloaded from the sections below.
9.4.1 AM625/ AM623

*  AMG62x Thermal Model

9.4.2 AM625-Q1/ AM620-Q1

*  AM62x AMC Thermal Model

9.4.3 AM625SIP

Reach out to Tl using E2E to check on the availability.

SPRADO05C — MAY 2023 — REVISED AUGUST 2024 Hardware Design Considerations for Custom Board Using AM625 / AM623 / 21
Submit Document Feedback AM625SIP / AM625-Q1/ AM620-Q1 Family of Processors
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/lit/pdf/sprabv0
https://www.ti.com/lit/pdf/sprabv0
https://www.ti.com/product/AM625#design-tools-simulation
https://www.ti.com/product/AM625-Q1#design-tools-simulation
https://www.ti.com/product/AM625SIP#design-tools-simulation
https://www.ti.com/product/AM625#design-tools-simulation
https://www.ti.com/lit/pdf/SPRADA6
https://www.ti.com/lit/pdf/SPRABI3
https://www.ti.com/product/AM625#design-tools-simulation
https://www.ti.com/product/AM625-Q1#design-tools-simulation
https://e2e.ti.com/
https://www.ti.com
https://www.ti.com/lit/pdf/SPRAD05
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRAD05C&partnum=

13 TEXAS
INSTRUMENTS

Schematics:- Design, Capture, Entry and Review www.ti.com

10 Schematics:- Design, Capture, Entry and Review
At this stage of the custom board design, schematic design, capture and entry can be started.

The FAQ below summarizes key collateral that can be referenced during schematic design and review of the
schematics.

[FAQ] AM64x, AM62x, AM62AX, AMB62Px Custom board hardware design - Collateral for Reference during
Schematic design and Schematics Review

Refer to the sections below during the schematic design and capture stage.
10.1 Selection of Components and Values

Be sure to use the recommended values including the tolerance and voltage rating in the device-specific data
sheet as applicable when selecting the passive components.

10.2 Schematic Design and Capture

During the schematic design and capture stage of the custom board design, the schematics can be drawn newly
or SK schematics can be reused.

Refer to the Starter Kit SK-AM62B-P1 and Starter Kit SK-AM62-LP schematics for ALW and AMC packages and
Starter Kit SK-AM62-SIP schematic for AMK package.

During schematic design and capture, follow AM625 / AM623 / AM625SIP / AM625-Q1/ AM620-Q1/ AM62A7 /
AM62A3 / AM62P / AM62P-Q1 Schematic Design and Review Checklist and device-specific silicon errata.

The link below summarizes the considerations board designers are required to be familiar when reusing Tl SK
design files.

[FAQ] AM625 / AM623 / AM625SIP / AM625-Q1 / AM620-Q1 Custom board hardware design - Reusing Tl SK
(EVM) design files.

Note

When SK schematics are reused, ensure completeness of functionality and change in net name
due to redesign are reviewed. Read the notes added on the schematics pages near to the circuit
implementation.

When SK schematics are reused, the DNI settings for the components can be reset. Make sure the
DNIs are reconfigured (populating DNIs could affect the functionality). Read the notes added on the
schematics pages near to the circuit implementation.

10.3 Schematics Review

After completing the schematic design and capture, verify the custom board design against the AM625/ AM623 /
AMG625SIP / AM625-Q1/ AM620-Q1/ AM62A7 / AM62A3 / AM62P / AM62P-Q1 Schematic Design and Review
Checklist .

For more information on used pins / unused pins / peripherals handling, see the [FAQ] AM62x, AM64x, AM243x,
Custom board hardware design — How to handle Used / Unused Pins / Peripherals ? (e.g. GPIOs, SERDES,
USB, CSI, MMC (eMMC, SD-card), CSI, OLDI, DSI, CAP_VDDSX, .....). This is a generic FAQ and can also be
used for AM625 / AM623 / AM625SIP / AM625-Q1 / AM620-Q1 family of processors.

Plan an schematic review internally to review the schematics with reference to the Schematic Design and
Review Checklist. Verify circuit implementation for design errors, value or connection inaccuracies, missing net
connections, and so forth.

Be sure to verify the schematics with Pin Connectivity Requirements section of the device-specific data sheet.
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11 Floor Planning, Layout, Routing Guidelines, Board Layers and Simulation

After completing the schematic design, capture, entry and review (self, team and external), the recommendation
is to perform floor planning of the board to determine the interconnect distances between the different devices,
board size and outline.

The next stage in the custom board design is the layout. Refer below sections for recommendations related to
the board layout.

11.1 Escape Routing for PCB Design

Below application notes describe the recommended PCB escape routing for the processor.
« AM625/AM623 (ALW) Escape Routing for PCB Design

« AM625-Q1/AM620-Q1 (AMC) Escape Routing for PCB Design

« AM625SIP (AMK) Escape Routing for PCB Design

11.2 DDR Design and Layout Guidelines

11.2.1 AM625 / AM623 / AM625-Q1 / AM620-Q1

Refer to the AM62x DDR Board Design and Layout Guidelines. The goal of the guide is to simplify the DDR4

or LPDDR4 implementation. Requirements have been captured as a set of layout (placement and routing)
guidelines that allow board designers to successfully implement a robust design for the topologies supported by
the processor. Any follow-up design support that may be required is provided only for board designs using DDR4
or LPDDR4 memories that follow the AM62x DDR Board Design and Layout Guidelines.

Refer to the AM62x DDR Board Design and Layout Guidelines for the recommended target impedance for the
DDR4 or LPDDRA4 signals.

Refer to the AM62x DDR Board Design and Layout Guidelines for DDR4 data rate, device bit width, device count
and LPDDR4 Count, Channel Width, Channels, Die, Ranks. Guidelines for bit swapping is also included.

For the propagation delay, the delay to be considered for DDR4 or LPDDRA4 is the delay related to the traces on
the board. On a need basis, the package delay that has been included in the Appendix: AM62x ALW and AMC
Package Delays of AM62x DDR Board Design and Layout Guidelines could be referenced. The AM62x DDR
Board Design and Layout Guidelines (sprad06) is currently being updated. Refer to sprad06A for the updated
guidelines and the Package Delays Appendix.

It is highly recommends to perform Signal Integrity (SI) simulations during board schematic design and layout
stage.

Note
DDR2 and DDRS3 interfaces are not supported.

11.2.2 AM625SIP

Follow the recommendations in the device-specific data sheet (AM625SIP — AM6254 Sitara Processor with
Integrated LPDDR4 SDRAM) to connect the recommended power supplies and ground and DDR_ZQ (LPDDR4
SDRAM Calibration Reference Resistor).

Follow the recommendations in the device-specific data sheet (AM62x Sitara Processor) to connect the
recommended DDRO_CALDO (IO Pad Calibration Resistor).

Follow the AM62x DDR Board Design and Layout Guidelines and SK schematics to connect the LPDDRA4 reset
resistor (DDRO_RESETO_n).

Note
External DDR interface is not supported.
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11.3 High-Speed Differential Signal Routing Guidelines

The High-Speed Interface Layout Guidelines application note provides guidelines for successful routing of the
high-speed differential signals. Guidelines include PCB stack-up and materials guidance as well as routing skew,
length, and spacing limits. Any follow-up design support will be required is provided only for board designs that
follow High-Speed Interface Layout Guidelines.

Note

Consider using the Starter Kit SK-AM62B-P1 and Starter Kit SK-AM62-LP layouts as reference for
ALW and AMC packages.

Consider using the Starter Kit SK-AM62-SIP layout as reference for AMK package.

11.4 Board Layer Count and Stack-up

11.4.1 AM625/ AM623 / AM625-Q1 / AM620-Q1

The critical constraint in determining layer count is the number of layers required to implement the high-speed
DDR4 / LPDDR4 memory interface. Memory layout meeting the recommended guidelines typically requires the
number of layers used in the Starter Kit (T| recommended). Optimization of layer count can be possible based
on the custom board design and functionalities. Refer to the package-specific (ALW or AMC) Escape Routing for
PCB Design guide. Use of Tl Via Channel Array (VCA) technology with the ALW package supports further layer
optimization.

Refer to the AM62x and AM62Ax DDR Board Design and Layout Guidelines available on ti.com for further
guidance and best practices in implementing the DDR4 / LPDDR4 memory interface.

11.4.2 AM625SIP

Integrated LPDDR4 optimizes simulation, design and layout efforts. Integrated LPDDR4 provides flexibility in
optimizing the layer count.

Refer to the AM625SIP (AMK) Escape Routing for PCB Design guide that discusses a 4-layer escape for board
design.

11.4.3 Simulation Recommendations
Simulation is recommended for any layout changes or optimizations done with respect to the SK layout.
11.5 Reference for the Steps to be Followed for Running Simulation

To get an overview of the basic system-level board extraction, simulation, and analysis methodologies for
high-speed LPDDR4 memory interface, refer the LPDDR4 Board Design Simulations chapter of the AM62Ax /
AMG62Px LPDDR4 Board Design and Layout Guidelines .
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12 Custom Board Assembly and Testing
The next phase of custom board design is board assembly, board bring-up, functional, and performance testing.

Before powering the custom board, do ensure no components marked as DNP or DNI in the design have been
mounted.

No external input should be applied before the processor 10 supplies ramps.

None of the processor 10 pullups have the supply rail referenced to the power source that is available before the
processor |0 supplies ramp.

12.1 Guidelines and Board Bring-up Tips
Refer below FAQs during board bring-up:

[FAQ] AM625 / AM623 / AM62A Design Recommendations / Commonly Observed Errors during Circuit
Optimization of Custom board hardware design

[FAQ] Board bring up tips for Sitara devices (AM64x, AM243x, AM62x, AM62Ax, AM62Px)

[FAQ] AM625 / AM623 / AMB62A Design Recommendations / Commonly Observed Errors during Custom board
hardware design — SK Schematics Design Update Note

13 Device Handling and Assembly

Moisture Sensitivity Level (MSL) rating/Peak reflow rating depends on the package dimensions (thickness and
volume).

Recommended reviewing the device thickness information, ball pitch, Lead finish/Ball material and the
recommended MSL rating/Peak reflow to be followed.

For more information, see the links below:

AM625 Ordering and quality

AM623 Ordering and quality

AM625SIP Ordering and quality

AM625-Q1 Ordering and quality

AM620-Q1 Ordering and quality

13.1 Soldering Recommendations

Note the MSL rating/Peak reflow recommendation on ti.com for the selected processor.
13.1.1 Additional References

For more information on Moisture sensitivity level, refer below:
MSL Ratings and Reflow Profiles

Moisture sensitivity level search .

14 References

14.1 AM625SIP

» Texas Instruments: AM625SIP — AM6254 Sitara™ Processor with Integrated LPDDR4 SDRAM

» Texas Instruments: Starter Kit SK-AM62-SIP

» Texas Instruments: AM625SIP (AMK) Escape Routing for PCB Design

» Texas Instruments: How the AM625SIP Processor Accelerates Development by Integrating LPDDR4
» Texas Instruments: Powering the AM625SIP With the TPS65219 PMIC

» Texas Instruments: SK-AM62-SIP Design Package Folder and Files List
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BSDL
CAN-FD
CPPI
CPSW3G
CSIRX
DPI
DRD
E2E
ECAP
ECC
eMMC
EMU
EPWM
EQEP
GEMAC
GPIO
GPMC
HS-RTDX
12C

IBIS
IEP
JTAG
LDO
LVCMOS
LVDS
MCAN
MCASP
MCU
MMC
MSL
OoLDI
OSPI
OoTP
PCB
PMIC
POR
PRUSS
QSPI
RGMII
RMII

SD

Boundary-Scan Description Language
Controller Area Network Flexible Data-Rate
Communications Port Programming Interface
Common Platform Ethernet Switch 3-port Gigabit
Camera Streaming Interface Receiver
Display Parallel Interface

Dual-Role Device

Engineer to Engineer

enhanced Capture

Error-Correcting Code

embedded Multi-Media Card

Emulation Control

enhanced Pulse-Width Modulator

enhanced Quadrature Encoder Pulse
Gigabit Ethernet Media Access Controller
General Purpose Input/Output
General-Purpose Memory Controller
High-Speed Real Time Data eXchange
Inter-Integrated Circuit

Input/Output Buffer Information Specification
Industrial Ethernet Peripheral

Joint Test Action Group

Low-Dropout

Low Voltage Complementary Metal Oxide Semiconductor

Low Voltage Differential Signaling
Modular Controller Area Network
Multichannel Audio Serial Ports

Micro Controller Unit

Multi-Media Card

Moisture Sensitivity Level

Open LVDS Display Interface

Octal Serial Peripheral Interface
One-Time Programmable

Printed Circuit Board

Power Management Integrated Circuit
Power-on Reset

Programmable Real-Time Unit Subsystem
Quad Serial Peripheral Interface

Reduced Gigabit Media Independent Interface
Reduced Media Independent Interface
Secure Digital
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SDIO Secure Digital Input Output
SDK Software Development Kit
SPI Serial Peripheral Interface
TCK Test Clock Input
TDI Test Data Input
TDO Test Data Output
TMS Test Mode Select Input
TRM Technical Reference Manual
TRSTn Test Reset
UART Universal Asynchronous Receiver/Transmitter
USB Universal Serial Bus
VCA Via Channel Array
WKUP Wakeup
XDS eXtended Development System
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STANDARD TERMS FOR EVALUATION MODULES

Delivery: Tl delivers Tl evaluation boards, kits, or modules, including any accompanying demonstration software, components, and/or
documentation which may be provided together or separately (collectively, an “EVM” or “EVMs”) to the User (“User”) in accordance
with the terms set forth herein. User's acceptance of the EVM is expressly subject to the following terms.

11

1.2

EVMs are intended solely for product or software developers for use in a research and development setting to facilitate feasibility
evaluation, experimentation, or scientific analysis of Tl semiconductors products. EVMs have no direct function and are not
finished products. EVMs shall not be directly or indirectly assembled as a part or subassembly in any finished product. For
clarification, any software or software tools provided with the EVM (“Software”) shall not be subject to the terms and conditions
set forth herein but rather shall be subject to the applicable terms that accompany such Software

EVMs are not intended for consumer or household use. EVMs may not be sold, sublicensed, leased, rented, loaned, assigned,
or otherwise distributed for commercial purposes by Users, in whole or in part, or used in any finished product or production
system.

Limited Warranty and Related Remedies/Disclaimers:

21

2.2

2.3

These terms do not apply to Software. The warranty, if any, for Software is covered in the applicable Software License
Agreement.

Tl warrants that the TI EVM will conform to TI's published specifications for ninety (90) days after the date Tl delivers such EVM
to User. Notwithstanding the foregoing, Tl shall not be liable for a nonconforming EVM if (a) the nonconformity was caused by
neglect, misuse or mistreatment by an entity other than TI, including improper installation or testing, or for any EVMs that have
been altered or modified in any way by an entity other than TI, (b) the nonconformity resulted from User's design, specifications
or instructions for such EVMs or improper system design, or (¢) User has not paid on time. Testing and other quality control
technigues are used to the extent Tl deems necessary. Tl does not test all parameters of each EVM.
User's claims against Tl under this Section 2 are void if User fails to notify Tl of any apparent defects in the EVMs within ten (10)
business days after delivery, or of any hidden defects with ten (10) business days after the defect has been detected.

TI's sole liability shall be at its option to repair or replace EVMs that fail to conform to the warranty set forth above, or credit
User's account for such EVM. TI's liability under this warranty shall be limited to EVMs that are returned during the warranty
period to the address designated by Tl and that are determined by TI not to conform to such warranty. If Tl elects to repair or
replace such EVM, Tl shall have a reasonable time to repair such EVM or provide replacements. Repaired EVMs shall be
warranted for the remainder of the original warranty period. Replaced EVMs shall be warranted for a new full ninety (90) day
warranty period.

WARNING

Evaluation Kits are intended solely for use by technically qualified,
professional electronics experts who are familiar with the dangers
and application risks associated with handling electrical mechanical
components, systems, and subsystems.

User shall operate the Evaluation Kit within TI's recommended
guidelines and any applicable legal or environmental requirements
as well as reasonable and customary safeguards. Failure to set up

and/or operate the Evaluation Kit within TI's recommended
guidelines may result in personal injury or death or property
damage. Proper set up entails following TI's instructions for
electrical ratings of interface circuits such as input, output and
electrical loads.

NOTE:

EXPOSURE TO ELECTROSTATIC DISCHARGE (ESD) MAY CAUSE DEGREDATION OR FAILURE OF THE EVALUATION
KIT; TI RECOMMENDS STORAGE OF THE EVALUATION KIT IN A PROTECTIVE ESD BAG.
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Regulatory Notices:

3.1

3.2

United States
3.1.1 Notice applicable to EVMs not FCC-Approved:

FCC NOTICE: This kit is designed to allow product developers to evaluate electronic components, circuitry, or software
associated with the kit to determine whether to incorporate such items in a finished product and software developers to write
software applications for use with the end product. This kit is not a finished product and when assembled may not be resold or
otherwise marketed unless all required FCC equipment authorizations are first obtained. Operation is subject to the condition
that this product not cause harmful interference to licensed radio stations and that this product accept harmful interference.
Unless the assembled kit is designed to operate under part 15, part 18 or part 95 of this chapter, the operator of the kit must
operate under the authority of an FCC license holder or must secure an experimental authorization under part 5 of this chapter.

3.1.2 For EVMs annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant:

CAUTION

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not
cause harmful interference, and (2) this device must accept any interference received, including interference that may cause
undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance could void the user's authority to
operate the equipment.

FCC Interference Statement for Class A EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will be required to
correct the interference at his own expense.

FCC Interference Statement for Class B EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the following measures:

« Reorient or relocate the receiving antenna.

« Increase the separation between the equipment and receiver.

« Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
« Consult the dealer or an experienced radio/TV technician for help.

Canada
3.2.1 For EVMs issued with an Industry Canada Certificate of Conformance to RSS-210 or RSS-247
Concerning EVMs Including Radio Transmitters:
This device complies with Industry Canada license-exempt RSSs. Operation is subject to the following two conditions:

(1) this device may not cause interference, and (2) this device must accept any interference, including interference that may
cause undesired operation of the device.

Concernant les EVMs avec appareils radio:

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation
est autorisée aux deux conditions suivantes: (1) I'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de I'appareil doit
accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Concerning EVMs Including Detachable Antennas:

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum (or lesser)
gain approved for the transmitter by Industry Canada. To reduce potential radio interference to other users, the antenna type
and its gain should be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that necessary for
successful communication. This radio transmitter has been approved by Industry Canada to operate with the antenna types
listed in the user guide with the maximum permissible gain and required antenna impedance for each antenna type indicated.
Antenna types not included in this list, having a gain greater than the maximum gain indicated for that type, are strictly prohibited
for use with this device.
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3.3

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une antenne d'un type et

d'un gain maximal (ou inférieur) approuvé pour I'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage

radioélectrique a l'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la puissance isotrope

rayonnée équivalente (p.i.r.e.) ne dépasse pas lintensité nécessaire a I'établissement d'une communication satisfaisante. Le

présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne énumérés dans le

manuel d'usage et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types d'antenne

non inclus dans cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour I'exploitation de

I'émetteur

Japan

3.3.1 Notice for EVMs delivered in Japan: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_01.page HZAEMAIC
BAThBEAETY M, R—RIZDOVTRE, ROEZHEZEBIEEL,
https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-delivered-in-japan.html

3.3.2 Notice for Users of EVMs Considered “Radio Frequency Products” in Japan: EVMs entering Japan may not be certified
by Tl as conforming to Technical Regulations of Radio Law of Japan.

If User uses EVMs in Japan, not certified to Technical Regulations of Radio Law of Japan, User is required to follow the
instructions set forth by Radio Law of Japan, which includes, but is not limited to, the instructions below with respect to EVMs
(which for the avoidance of doubt are stated strictly for convenience and should be verified by User):

1. Use EVMs in a shielded room or any other test facility as defined in the notification #173 issued by Ministry of Internal
Affairs and Communications on March 28, 2006, based on Sub-section 1.1 of Article 6 of the Ministry’s Rule for
Enforcement of Radio Law of Japan,

2. Use EVMs only after User obtains the license of Test Radio Station as provided in Radio Law of Japan with respect to
EVMs, or

3. Use of EVMs only after User obtains the Technical Regulations Conformity Certification as provided in Radio Law of Japan
with respect to EVMs. Also, do not transfer EVMs, unless User gives the same notice above to the transferee. Please note
that if User does not follow the instructions above, User will be subject to penalties of Radio Law of Japan.

[BRERZEEITHIHRBORAFTY FESEVICEIBOIESE] BRTY NORICEEMEEBSGTERAZRZTT

WBEVWEDABYET, BEMERIHZZHTTVEVEOOIFALCEBL TR, BREAEFOLD, UTOVThAID

BEZH > TVEEKMBENGHWERTOTIEESLEE L,

1. ?f%bfﬁﬁﬂﬂﬁ6§%llﬁﬁl%tgﬁ<5F55218$3H28I3$’37T§‘é‘%ﬂ'_\$173%'6i&)Bht%ﬁﬂé‘i%wﬁﬁﬁﬁﬁ‘ﬁiﬁﬁﬁ

2. RRROKFEMERIFEAVEEL,

3. HMEEBHAMPHEMBEIEAVEEL,

BE, AEAE. RO TCHEACHLEOTOER) Z2FEL. BEACEALZVRY, BE, BETERZVEOELET,
tiRZEBFEFEVEERE. EREDCARNIERAEC ARSI H2 L Z2IERB<LEEV, BETHFYR

PAYNX Y HA LM

REBHMEXEHMBCOTE24&E 15

EHBE=HEIL

3.3.3 Notice for EVMs for Power Line Communication: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_02.page

BENBRMERBEEIC OV TORERFY NESFEVICEZBOEESEIIOVTE, ROEZHrEIEBLLEE
L, https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-for-power-line-communication.html

3.4 European Union

3.4.1 For EVMs subject to EU Directive 2014/30/EU (Electromagnetic Compatibility Directive):

This is a class A product intended for use in environments other than domestic environments that are connected to a
low-voltage power-supply network that supplies buildings used for domestic purposes. In a domestic environment this
product may cause radio interference in which case the user may be required to take adequate measures.
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4 EVM Use Restrictions and Warnings:

4.1 EVMS ARE NOT FOR USE IN FUNCTIONAL SAFETY AND/OR SAFETY CRITICAL EVALUATIONS, INCLUDING BUT NOT
LIMITED TO EVALUATIONS OF LIFE SUPPORT APPLICATIONS.

4.2 User must read and apply the user guide and other available documentation provided by TI regarding the EVM prior to handling
or using the EVM, including without limitation any warning or restriction notices. The notices contain important safety information
related to, for example, temperatures and voltages.

4.3 Safety-Related Warnings and Restrictions:

4.3.1 User shall operate the EVM within TI's recommended specifications and environmental considerations stated in the user
guide, other available documentation provided by TI, and any other applicable requirements and employ reasonable and
customary safeguards. Exceeding the specified performance ratings and specifications (including but not limited to input
and output voltage, current, power, and environmental ranges) for the EVM may cause personal injury or death, or
property damage. If there are questions concerning performance ratings and specifications, User should contact a Tl
field representative prior to connecting interface electronics including input power and intended loads. Any loads applied
outside of the specified output range may also result in unintended and/or inaccurate operation and/or possible
permanent damage to the EVM and/or interface electronics. Please consult the EVM user guide prior to connecting any
load to the EVM output. If there is uncertainty as to the load specification, please contact a Tl field representative.
During normal operation, even with the inputs and outputs kept within the specified allowable ranges, some circuit
components may have elevated case temperatures. These components include but are not limited to linear regulators,
switching transistors, pass transistors, current sense resistors, and heat sinks, which can be identified using the
information in the associated documentation. When working with the EVM, please be aware that the EVM may become
very warm.

4.3.2 EVMs are intended solely for use by technically qualified, professional electronics experts who are familiar with the
dangers and application risks associated with handling electrical mechanical components, systems, and subsystems.
User assumes all responsibility and liability for proper and safe handling and use of the EVM by User or its employees,
affiliates, contractors or designees. User assumes all responsibility and liability to ensure that any interfaces (electronic
and/or mechanical) between the EVM and any human body are designed with suitable isolation and means to safely
limit accessible leakage currents to minimize the risk of electrical shock hazard. User assumes all responsibility and
liability for any improper or unsafe handling or use of the EVM by User or its employees, affiliates, contractors or
designees.

4.4 User assumes all responsibility and liability to determine whether the EVM is subject to any applicable international, federal,
state, or local laws and regulations related to User's handling and use of the EVM and, if applicable, User assumes all
responsibility and liability for compliance in all respects with such laws and regulations. User assumes all responsibility and
liability for proper disposal and recycling of the EVM consistent with all applicable international, federal, state, and local
requirements.

5. Accuracy of Information: To the extent Tl provides information on the availability and function of EVMs, Tl attempts to be as accurate
as possible. However, Tl does not warrant the accuracy of EVM descriptions, EVM availability or other information on its websites as
accurate, complete, reliable, current, or error-free.

6. Disclaimers:

6.1 EXCEPT AS SET FORTH ABOVE, EVMS AND ANY MATERIALS PROVIDED WITH THE EVM (INCLUDING, BUT NOT
LIMITED TO, REFERENCE DESIGNS AND THE DESIGN OF THE EVM ITSELF) ARE PROVIDED "AS IS" AND "WITH ALL
FAULTS." Tl DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, REGARDING SUCH ITEMS, INCLUDING BUT
NOT LIMITED TO ANY EPIDEMIC FAILURE WARRANTY OR IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADE
SECRETS OR OTHER INTELLECTUAL PROPERTY RIGHTS.

6.2 EXCEPT FOR THE LIMITED RIGHT TO USE THE EVM SET FORTH HEREIN, NOTHING IN THESE TERMS SHALL BE
CONSTRUED AS GRANTING OR CONFERRING ANY RIGHTS BY LICENSE, PATENT, OR ANY OTHER INDUSTRIAL OR
INTELLECTUAL PROPERTY RIGHT OF TI, ITS SUPPLIERS/LICENSORS OR ANY OTHER THIRD PARTY, TO USE THE
EVM IN ANY FINISHED END-USER OR READY-TO-USE FINAL PRODUCT, OR FOR ANY INVENTION, DISCOVERY OR
IMPROVEMENT, REGARDLESS OF WHEN MADE, CONCEIVED OR ACQUIRED.

7. USER'S INDEMNITY OBLIGATIONS AND REPRESENTATIONS. USER WILL DEFEND, INDEMNIFY AND HOLD TI, ITS
LICENSORS AND THEIR REPRESENTATIVES HARMLESS FROM AND AGAINST ANY AND ALL CLAIMS, DAMAGES, LOSSES,
EXPENSES, COSTS AND LIABILITIES (COLLECTIVELY, "CLAIMS") ARISING OUT OF OR IN CONNECTION WITH ANY
HANDLING OR USE OF THE EVM THAT IS NOT IN ACCORDANCE WITH THESE TERMS. THIS OBLIGATION SHALL APPLY
WHETHER CLAIMS ARISE UNDER STATUTE, REGULATION, OR THE LAW OF TORT, CONTRACT OR ANY OTHER LEGAL
THEORY, AND EVEN IF THE EVM FAILS TO PERFORM AS DESCRIBED OR EXPECTED.
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8.

10.

Limitations on Damages and Liability:

8.1

8.2

General Limitations. IN NO EVENT SHALL Tl BE LIABLE FOR ANY SPECIAL, COLLATERAL, INDIRECT, PUNITIVE,
INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES IN CONNECTION WITH OR ARISING OUT OF THESE
TERMS OR THE USE OF THE EVMS , REGARDLESS OF WHETHER Tl HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. EXCLUDED DAMAGES INCLUDE, BUT ARE NOT LIMITED TO, COST OF REMOVAL OR
REINSTALLATION, ANCILLARY COSTS TO THE PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES, RETESTING,
OUTSIDE COMPUTER TIME, LABOR COSTS, LOSS OF GOODWILL, LOSS OF PROFITS, LOSS OF SAVINGS, LOSS OF
USE, LOSS OF DATA, OR BUSINESS INTERRUPTION. NO CLAIM, SUIT OR ACTION SHALL BE BROUGHT AGAINST TI
MORE THAN TWELVE (12) MONTHS AFTER THE EVENT THAT GAVE RISE TO THE CAUSE OF ACTION HAS
OCCURRED.

Specific Limitations. IN NO EVENT SHALL TI'S AGGREGATE LIABILITY FROM ANY USE OF AN EVM PROVIDED
HEREUNDER, INCLUDING FROM ANY WARRANTY, INDEMITY OR OTHER OBLIGATION ARISING OUT OF OR IN
CONNECTION WITH THESE TERMS, , EXCEED THE TOTAL AMOUNT PAID TO Tl BY USER FOR THE PARTICULAR
EVM(S) AT ISSUE DURING THE PRIOR TWELVE (12) MONTHS WITH RESPECT TO WHICH LOSSES OR DAMAGES ARE
CLAIMED. THE EXISTENCE OF MORE THAN ONE CLAIM SHALL NOT ENLARGE OR EXTEND THIS LIMIT.

Return Policy. Except as otherwise provided, Tl does not offer any refunds, returns, or exchanges. Furthermore, no return of EVM(s)

will be accepted if the package has been opened and no return of the EVM(s) will be accepted if they are damaged or otherwise not in
a resalable condition. If User feels it has been incorrectly charged for the EVM(s) it ordered or that delivery violates the applicable
order, User should contact TI. All refunds will be made in full within thirty (30) working days from the return of the components(s),
excluding any postage or packaging costs.

Governing Law: These terms and conditions shall be governed by and interpreted in accordance with the laws of the State of Texas,
without reference to conflict-of-laws principles. User agrees that non-exclusive jurisdiction for any dispute arising out of or relating to
these terms and conditions lies within courts located in the State of Texas and consents to venue in Dallas County, Texas.
Notwithstanding the foregoing, any judgment may be enforced in any United States or foreign court, and Tl may seek injunctive relief
in any United States or foreign court.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), 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 AND 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 skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated
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