EVM User's Guide: AM2754, AM2754-Q1, AM2752, AM2752-Q1
AM275x Evaluation Module User's Guide

Description

The AM275x evaluation module (EVM) is a
standalone test, development and evaluation platform
that lets developers evaluate AM275x functionality
and develop prototypes for a variety of applications.
The AM275x EVM is equipped with an AM275x
microcontroller along with additional components to
allow the user to make use of the various device
interfaces including the Ethernet™, dual CAN-FD and
others to easily create prototypes. Onboard current
measurement capabilities are available to monitor
power consumption for power-conscious applications.
The supplied USB cable paired with embedded
emulation logic allows for emulation and debugging
using standard development tools such as Code
Composer Studio™ (CCSTUDIO).

Features

» Powered through two 5V, 3A USB Type-C® input
» Multirail power supply designed for safety-relevant
Applications

i3 TEXAS INSTRUMENTS

Multi-channel stereo ADC and DAC input/output
lines.

Two Audio expansion connectors

Two Ethernet add-on board connector for an
automotive or industrial Ethernet PHY
On-board XDS110 debug probe

Four push buttons:

— PORz

— RESETz

— User Interrupt

— 10 Retention Wake

Two LEDs for user testing

CAN connectivity with on-board CAN transceiver
MMC interface to micro SD card connector
On-board memory

512Mb OSPI NOR flash

1Kb 12C EEPROM

512Mb HYBERBUS HYPERRAM

256Gb eMMC™ Flash
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1 Evaluation Module Overview
1.1 Introduction

The AM275x EVM was developed to enable easy and rapid prototyping of the AM275 EVM and all of the
peripherals. There are several onboard transceivers and PHY's to enable the many interfaces of the AM275x
SoC (System on a Chip). This user's guide details the design of the EVM and how to properly use each
interface. The user's guide also details many important aspects of the board including but not limited to pin
header descriptions, test points, and mux/switch signal routing.

1.2 Preface Read This First

1.2.1 Important Usage Notes

Note
This is the second revision of the User Guide. For any questions or points of clarity, refer to E2E®.

Note
If only the red power status LED (LD14) is on during power-up then the connected power supply is
not able to successfully negotiate power delivery with the PD controller on the EVM. This means that
the power-up sequence is not initiated and that connecting to the SoC is not possible. A PD-capable
power adapter is required for this EVM.

Note
The E2 Revision of the AM275x EVM board is identical to Revision A of the AM275x EVM board.

Note
The E1 revision of the EVM has a known issue surrounding BOOTMODES logic during power-up
and reset. BOOTMODES has two buffers that can both drive during bootup and created unexpected
states on BOOTMODES. With BOOTMODES in an unexpected state, any bootmode that depends on
BOOTMODES configuration are affected. For more details on bootmode configuration, see the Boot
Mode Selection.

Veify that J22 is not connected during power-up and reset to have proper BOOTMODES values.

All other bootmode signals and configurations are unaffected.

Note
External power supply or power accessory requirements:
* Nominal output voltage: 5VDC
* Max output current: 3000mA
» Efficiency Level V

Note
Tl recommends using an external power supply or accessory that complies with applicable regional
safety standards such as (by example) UL, CSA, VDE, CCC, PSE.
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1.3 Kit Contents
The AM275x Evaluation module kit contains the following items:

* AM275x Evaluation module board
* Type-A to Micro-B USB cable (1 meter length)
* USB Type-C 5V/3A AC/DC cable

Note
The maximum length of the IO cables shall not exceed 3 meters.

Not included:

+ Standoffs
* USB Power delivery enabled power supply

1.4 Device Information

The AM275x family of highly-integrated, high-performance microcontrollers is based on the Arm® Cortex™ R5F
and C7x floating point DSP cores. The microcontrollers enable original equipment manufacturers (OEM) and
original design manufacturers (ODM) to quickly bring to market devices with robust software support and rich
user interfaces. The device offers the maximum flexibility of a fully integrated, mixed processor design.

The AM275x features extensive audio interfacing with 5x McASP peripherals. Peripherals supporting system
level connectivity are included, such as 2-port Gigabit Ethernet, USB, OSPI/QSPI, CAN-FD, UARTs, SPI and
GPIOs. The AM275x supports the latest cybersecurity requirements with the built-in Hardware Security Module
(HSM). The dual-core R5Fs are arranged in one or two cluster subsystems with 128KB TCM per cluster (64KB
per core) and up to two C7x DSP cores with 2.25MB of L2 SRAM per C7x DSP, greatly reducing the need for
external memory.

1.4.1 Security

The AM275x EVM features a High Security, Field Securable (HS-FS) device. An HS-FS device has the ability to
use a one time programming to convert the device from HS-FS to High Security, Security Enforced (HS-SE).

The AM275x device leaves the Tl factory in an HS-FS state where customer keys are not programmed and has
the following attributes:

» Does not enforce the secure boot process

* R5and C7 JTAG ports are open

» Security Subsystem firewalls are closed

» SoC Firewalls are open

* ROM Boot expects a Tl signed binary (encryption is optional)

* TIFS-MCU binary is signed by the Tl private key

The One Time Programmable (OTP) keywriter converts the secure device from HS-FS to HS-SE. The OTP
keywriter programs customer keys into the device eFuses to enforce secure boot and establish a root of trust.
The secure boot requires an image to be encrypted, which is optional, and signed using customer keys, which is
verified by the SoC. A secure device in the HS-SE state has the following attributes:

» C7, R5 JTAG ports are both closed

» Security subsystems and SoC firewalls are both closed

* TIFS-MCU and SBL need to be signed with active customer key
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1.5 Audio Expansion Connectors

The AM275x EVM features two symmetric shielded 80-pin Audio Expansion Connectors (AEC1 & AEC2) for
external Audio device interfacing. AEC1 and AEC2 are placed at fixed distances and specific locations on the left
and right side of the AM275x EVM.

The AEC Pinout includes:
* Interspersed Ground Pins to limit EMI
* Audio
— 2x McASP instances
» 8 Serializers for both instances
» transmit and receive bit clock/frame sync for both instances
— Reference clock input/output to/from the daughter card
— 2x eCAP inputs
» General Connectivity
— SPI, 12C, MCAN, UART
* Power
- 5V, /0 VDD
* 3x PWM Channels
* Upto47 GPIOs
* 10x Reserved pins for futureproofing

For more information on Audio expansion connectors refer to the AEC Mapping chapter.
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2 Hardware
2.1 Component Identification
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Figure 2-1. Top Component Identification
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Figure 2-2. Bottom Component ID
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2.2 Power Requirements

The AM275x EVM is powered from either of two USB Type-C inputs. The following sections describe the power
distribution network topology that supply the AM275x EVM, supporting components, and the reference voltages.

Power supply designs that are compatible with the AM275x EVM:

» Power delivery enabled power adapter with USB-C® receptacle
» Power delivery enabled power adapter with captive USB-C cable
* PC USB Type-C port that has power delivery classification

— Thunderbolt

— Battery behind USB logo

Figure 2-3. USB Type_C Power Delivery Classification
Power supply designs that are NOT compatible with the AM275x EVM:

* Any USB adapter cables such as:

— Type-A to Type-C
— micro-B to Type-C
— DC barrel jack to Type-

» 5V, 1.5A power adapter with USB-C captive cable or receptacle
* PC USB Type-C port not capable of 3A

8
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2.2.1 Power Input Using USB Type-C Connector

The AM275x is powered through either of the two USB Type-C connections. The USB Type-C source is capable
of providing power delivery of more than 15W (3A at 5V). On this EVM, the channel configuration pins, CC1 and
CC2, from either of the two the USB Type-C connector are interfaced to the Type C DUAL Power Delivery (PD)
Controller (TPS65988DHRSHR). The PD controller monitors the USBC_CONNx_CC1 and USBC_CONNx_CC2
pins of either of both USB-C connectors to detect port attach/detach, attached device type (source, sink, or dual
role power), cable orientation, and cable capacity. When a power source device is connected, the PD controller
detects the device and identifies its role (source, sink, or dual role power). The PD controller then uses the PD
protocol over the USBC_CONNx_CC1 and USBC_CONNXx_CC2 pins to negotiate power requirements with the
power source.

The minimum power requirement of the AM275x EVM is 15W (5V at 3A). When the power negotiation is
unsuccessful and the source is not capable of providing the required power, then the output at the OR gate
remains low which means the VMAIN Load switch (TPS22810DRVT) is disabled. Therefore, if the power
requirement is not met, all power supplies remain in the off state. The board gets powered on completely only
when the source can provide a minimum of 15W (5V at 3A).

The AM275x EVM includes a power supply based on a Burton (TPS6522430) Power Management Integrated
Chip (PMIC) for each of the power rails. During the initial stage of the power supply, A minimum 5V supplied
by the Type-C USB connector is used to generate all of the necessary voltages required by the PMIC and
subsequently the rest of the board via the PMIC LDO outputs. For more information about the PMIC, refer to
Section 2.2.5.

2.2.2 Power Status LEDs

Multiple power-indication LEDs are provided onboard to indicate to users the output status of major supplies.
The LEDs indicate power across various domains as shown in Table 2-1.

Table 2-1. Power Status LEDs

Name Default Status Operation Function

LD1 OFF SoC_GPIO1_49 User Test LED

LD2 ON VDDR_CORE Power indicator for VDDR CORE

LD3 OFF XDS Data Red LED glows during XDS110 data transaction
LD4 ON PMIC_RSTOUT Power Good indicator for PMIC

LD5 ON 1 XDS Power XDS Power Green LED

LD6 ON VCC_3V3_SYS Power indicator LED for VCC_3V3_SYS

LD7 ON1 VCC_3V3_FT4232 FT4232 Power LED

LD9 OFF VBUS_TYPEC2 Indicator LED for Type_C USB connector 2
LD10 OFF I0_EXP_TEST_LED User Test LED for 3V3 IO expander

LD13 OFF VBUS_TYPEC2 Indicator LED for Type_C USB connector 2
LD14 OFF VMAIN_EN Power Delivery Error Indicator, Type-C connection not

supplying minimum 15W (5V at 3A)

1. ON as long as micro-USB cable is connected.
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SOC_GPIO1_49 User LED (LD1)
Off by default
|0_EXP_TEST_LED (LD10)
Off by default
VCC_3V3_SYS (LD6)
On by default
XDS110 Power LED (LD5)
On if XDS110 USB connected _
VDDR_CORE LED (LD2)
On by default
PMIC_RSTOUT (LD4)
On by default
FT4232 Power LED (LD7)
On if FT4232 USB connected
VBUS_TYPEC2 (LD9)
On if typeC2 USB connected LE DS
VBUS_TYPEC1 (LD13)
On if typeC1 USB connected
Figure 2-4. Power Status LEDs
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2.2.3 Power Tree

VDDSHV_CANUART
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2.2.4 Power Sequence

VDD_CANUART 4
VDDSHV_CANUART 4

VMAIN J

PMIC_EN

BUCK4(3V3) /
BUCK3(1V8) /

LDO2(SDIO) /
LDO1 (VDDA 1V8) /
BUCK1/2 /

(VDD_CORE)

PMIC_RSTOUT /

MCU_PORz

Figure 2-6. Power Sequence Diagram

Note
LDO3 is intentionally not included in this diagram because this configuration is for a 0.85V VDD Core
which is shared with VDDR Core. LDO3 is OFF by default unless BUCK1/2 are configured for 0.75V.
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2.2.5 PMIC

The AM275x EVM makes use of a Burton multirail power management IC (PMIC) (TPS6522435RAHRQ1). The
PMIC integrates multiple supply rails to power the MCU, and other on-board peripherals.

VDDSHV_CANUART

PMIC_LPM _E
AM275x SoC

PMIC_LPM_ENO

VCC_3v3_svs

100K

MMCO_SEL_3V3

[switch(swe)

VDDSHV_CANUART

3V3 «» 1v8

MMCO_SEL_1v8

VCC1ve svs

L
Translator
TXSO104EPWR

0 vl

Buffer Gate

SN74WIT

VMAIN

VINL
vinz - Wide VIN Buck
Converter

LM61460AASQRIRRQL

vee_svo

VCCA

PGOOD}

PMIC_ENABLE

MMCO_SEL_1V8
6D

VCC_1v8_svs

P pVIN_Bx
PVIN_LDO12

PVIN_LDO3

WKUP_I20_
AM275x SoC

WKUP_I2C0_SCL

Push Button with external PULL-
Up to determine BUCK1 and
BUCK2 Voltage

PMIC_nSLEEP

MMCO_SDIO_VSEL

102(12€2)

PMIC
(GPIO3(PB input)

GPIO4(nSleep)

_MCU)

B scL_izc1

\12c1
| VMON

TPS6522435RAHRQL

BUCK1|
BUCK2|

BuCH

VDD_CORE

50C_DVDD1V8.

Viof

[T e

50C_DVDD3V3

T

VDDA_1v8

o2

D03

RSTOUT

g
S0C_VDDSHVS_SDIO

VDDR_CORE

T

'VDD_CORE 0.75V/0.85V
VDDA_CORE_USB 0.75V/0.85V.
I1f VDD = 0.85V ->VDDR CORE 0.85V

VDDSHVO General
VDDSHV 1.8V  VDDSHV1 Flash
VDDSHV3  Audio
VDDSHV_MCU

VDDSHV 3.3V VDDSHV2 Ethernet
VDDA_3P3_USB

VDDA_ADCO
VDDA_1P8_USB
VDDA_PLLO/1/2
VDDA_MCU
VDDS_05C

VDDA_TEMPO
VDDA_TEMP1

1.8V

VDDSHV 3.3V->1.8V_VDDSHVS SDIO

1FVDD = 0.75V >VDDR CORE 0.85V

VCC 5V Power Good:
JTAG reset

Figure 2-7. PMIC

AM275x SoC

Push Button Reset

XDS110 Reset

McU_PORz

An independent voltage monitoring unit inside the PMIC monitors undervoltage and overvoltage on all internal
supply rails and regulator outputs of the power delivery supply. All supplies are protected with current limiting

and overtemperature warning and shutdown.

The PMIC features multiple GPIO pins which serve as boot pins and various interfaces post-boot.

Table 2-2 shows the functions, boot configuration and default states of the GPIOs:

Table 2-2. PMIC GPIOs

GPIOx Function Boot Configuration

GPIO1 12C SDA Wake-up N/A

GPIO2 I12C SCL Wake-up N/A

GPIO3 Push Button for Buck1/2 voltage Populated External pull-up to 1.8V: VDD_CORE = 0.85V (DEFAULT)
Non-populated External pull-up to 1.8V: VDD_CORE= 0.75V

GPI04 PMIC Sleep signal (nNSLEEP) N/A

GPIO5 SD card or eMMC 1/O voltage select | Digital high: 1.8V LDO2 output (SW9 OFF)
Digital Low: 3.3V LDO2 output (SW9 ON)

GPIO6 Watchdog timeout Enable/Disable Populated External pull-up to 1.8V: Watchdog Timer disabled (DEFAULT)
Non-populated External pull-up to 1.8V: Watchdog timeout enabled
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2.3 Reset
Figure 2-8 shows the reset architecture of the AM275x EVM.

e XDS Debugger m—@
5V Buck El Ethernet connectors rest,
Regulator  pGOOD| o S SoCPore ‘2 RESETSTAT, [— 1 OSPI'\;‘e’;e(x,rNsyﬁex?EA(Mv!esén
T120-pin AM275x
JTAG Ly
Gt e 3\n(p;:(t:ND MCU_PORz N
@ ao
5 Ask if warm reset causes reset stat to
ulir el
Ere
Figure 2-8. Reset Architecture Diagram
The AM275x SoC has the following resets:
« MCU_PORz is the Power-On-Reset for the AM275 SoC.
« MCU_RESETz is the Warm Reset to AM275 SoC.
« RESETSTATz_1V8 is the reset status output for the Main Domain.
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MCU_PORz »  PORz

AM275x SoC

0Q

_— Audio Expansion Connector 1

0Q

_— Audio Expansion Connector 2

Figure 2-9. MCU_PORz Reset Signal Tree

The MCU_PORz signal is driven by a 3-input AND gates that generates a power on reset to the SoC when:
*  The PMIC drives the PMIC PowerGood output signal low.

» The 5V buck regulator outputs a low signal for the power good signal.

* An external JTAG debugger drives the JTAG emulation reset signal low.

» The XDS Test Automation Header outputs a logic LOW signal (TEST_MCU_PORzn).

* The user push button (SW8) is pressed.

The MCU_PORz signal is tied to:

* AM275x SoC PORz input
* Audio Expansion Connectors (1 and 2)

MCU_PORz is also driven LOW by populating Jumper J32, thus shorting MCU_PORz to ground.

The MCU_RESETz signal creates a warm reset to the SoC when:

* The user push button (SW6) is pressed.

* The Test Automation Header outputs a logic LOW signal (TEST_WARMRESETN) to a P-Channel MOSFET
gate that causes V_GS of the PMOS to be less than zero and so the MCU_RESETz signal connects to the
PMQOS drain that is tied directly to ground.

The MCU_RESETz signal is tied to:
*+ AM275x SoC MCU_RESETz input
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RESETSTATZ_1V8

GND

| N CPSW_RGMII1_RESETn

5. RGMIl Ethernet expansion
>

VCC_3V3_SYS
- =
o o o
S R =
V8 4P 3v3
Level Translator [~ | RESETSTATZ
=
]
a
"
b
9
>
k< S
=

VCC_3V3_SYS
= =
o o
= =

{ N CPSW_RGMII1_RESETn

connector 1

5 RGMIl Ethernet expansion
»

AM_275x SoC

vecavs_svs

VCC_1V8_SYS

5>95
= =

HYPERBUSO_RST#

GND —

OSPI_RSTn

eMMC_RSTn

MMCO_SD_LS_EN

v

GPIO_PCM2_RST,

PCM1_RESETn

PCM2_RESETn

connector 2

>
_ Audio
" connector 1-Pin 55
»  Audio
oa connector 2 - Pin 55
SYSBOOT_BUF_ENz > B00TMODEON
VeC VB TA
>

1xa

Figure 2-10. RESETSTATz Reset Signal Tree

The RESETSTATz_1V8 signal is the reset status signal for when a power-on reset or warm reset is triggered
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The RESETSTATz_1V8 signal is tied to:

» Ethernet Expansion Connector reset (1 and 2)
* |0 expander(U18) reset

* HYPERRAM reset

* OSPI reset

*+ eMMC reset

* MMCO SD enable

* PCMreset (1 and 2)

» Audio Expansion Connector (1 and 2)

« BOOTMODE buffer output enable

The AM275x EVM has two dedicated external interrupts to the SoC:

1. GPIO1_23 INTn, that occurs when:

* The user push button (SW5) is pressed.

* The Test Automation Header outputs a logic LOW signal (TEST_GPIO1) to a P-Channel MOSFET gate
that causes V_GS of the PMOS to be less than zero and so the GPIO1_23 INTn signal connects to the
PMOS drain that is tied directly to ground.

2. PMIC generated Interrupt output is tied to either:

+ GPIO1_29 of the AM275x SoC

« EXTINTn of the AM275x SoC

* Both Ethernet Add-on connectors

2.4 Clock

The AM275x SoC requires a 25MHz clock input for MCU_OSCO. All reference clocks required for the SoC and
the two Ethernet expansion connectors are generated from a single three output clock buffer (LMK1C1103PWR),
which is sourced from a single 25MHz LVCMOS Oscillator (LMKG6CE25000) by default.

The EVM also requires a 16MHz clock source for the TM4C129 microcontroller for UART-USB JTAG support,
and another 16MHz clock source for the USB-to-UART bridge FTDI chip.

A 32.768KHz low frequency crystal is also available for Real Time Clock (RTC) applications.
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EXT_CLKOUTO

VCC1V8_CLKBUF VCC1V8_CLKBUF

l VDD CPSW_RGMII1_ETH1_CLK p  RGMIIEthernet expansion

» CLKIN Y1 connector 1
oscl
0sco
USB to UART BRidge

v2 p RGMIIEthernet expansion
connector 2

1:3 Clock Buffer LMK1C1103PWR
SoC_CLKIN

Yo

XDS110

CPSW_RGMII2_ETH2_CLK
FT4232HL

Figure 2-11. Oscillator Clock Tree
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The SoC clock input can also be sourced from a single 25MHz crystal. To use the crystal there must be resistors
mounted and unmounted. When the crystal is used as a clock source then the AM275x CLKOUTO (P1) signal is
used to source the three output clock buffer for the Ethernet expansion connector reference clock signals.

VCC1V8_CLKBUF

VDD CPSW_RGMII1_ETH1_CLK RGMII Ethernet
Y1 expansion

MCU_0SC0_XI
S i EXT_CLKOUTO > CLKIN connector 1

MCUZOSCOSX0 CPSW_RGMII2_ETH2_CLK RGMII Ethernet

v

Y2 expansion
AM275x SoC connector 2

v

1:3 Clock Buffer LMK1C1103PWR

Figure 2-12. Crystal Clock Tree

Table 2-3 describes the proper resistors and capacitors to be mounted and DNI'd for each clock source
configuration.

Table 2-3. Clock Source

Clock Source Mounted DNI

25MHz LVCMOS Oscillator (default) R336, R249, R349

R337, R170, R252, R253,C205,C209

25MHz Crystal R337, R170, R252, R253,C205,C209 R336, R249, R349

The AM275x EVM has three bi-directional Audio external reference clock signals used to provide audio
reference clocks from external audio devices to the AM275x Multi Channel Audio Serial Ports (McASP), or
from the internal audio clock sources such as McASP high-clocks or the Audio PLL to external audio devices:

AUDIO_EXT_REFCLK2
AUDIO_EXT_REFCLK1
AUDIO_EXT_REFCLKO

AUDIO_EXT_REFCLK2 reference clock signal source is selected through a Multiplexer (TS5A3357QDCURQ1)
from three inputs:

CPSW_RGMII1_BCLK_1V8 signal, an Ethernet Audio Video Bridging (eAVB) bit clock signal from RGMII
Ethernet connector 1 for Audio over Ethernet applications.
CPSW_RGMII2_BCLK_ 1V8 signal, an eAVB bit clock signal from RGMII Ethernet connector 2 for Audio over

Ethernet applications.
CDCE_CLK_OUT1 signal, a clock output generated from a clock generator(CDCE6214RGET) that has a

24 576MHz crystal as a clock source.

The AVB bit clock signals from both RGMII Ethernet connectors (CPSW_RGMII1_BCLK) are both level
translated by Level Translator (SN74AVC2T244DQMR), from 3.3V to 1.8V before being applied to the
Multiplexer inputs.

AUDIO_EXT_REFCLK2_S0 and AUDIO_EXT_REFCLK2_S1 serve as Multiplexer input selection bits for
selecting AUDIO_EXT_REFCLK2 clock input.
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RGMII Ethernet
Connector 1

CPSW_RGMII1_BCLK

VCC1VB_SYS

10K

AUDIO_EXT_REFCLK2_SO

AUDIO_EXT_REFCLK2_S1

ISECREF_P

SECREF_N

Clock Generator
CDCE6214RGET

CDCE_CLKOUT_1
ouTL_P

V3 ——p  1V8

RGMII Ethernet
Connector 2

c

PSW_RGMII2_BCLK

Ethernet Bitclock Level Translator

SN74AVC2T244DQMR

CPSW_RGMII1_BCLK_1v8

CPSW_RGMII2_BCLK_1v8

AUDIO_EXT_REFCLK2
< P )_EXT_REFCLK2

AM275x SoC

Figure 2-13. Audio_EXT_REFCLK2 Clock Tree

Table 2-4 shows the selection options for AUDIO_EXT_REFCLK2 reference clock source.
Table 2-4. AUDIO_EXT_REFCLK2 Selection Truth Table

AUDIO_EXT_REFCLK2_S0 AUDIO_EXT_REFCLK2_S1 AUDIO_EXT_REFCLK2
0 0
1 0 CPSW_RGMII2_BCLK_1V8
0 1 CPSW_RGMII1_BCLK_1V8
1 1 CDCE_CLK_OUT1(DEFAULT SELECTION)

AUDIO_EXT_REFCLK1 and AUDIO_EXT_REFCLKO reference clock signals are selected through the same
bi-directional Multiplexer (TMUX1136DQAR) from two options each:

AUDIO_EXT_REFCLKO is selected from:

* AEC1_REFCLKOUT, a reference audio clock signal from Audio Expansion Connector 1. If
AEC1_REFCLKOUT is selected (Default), it gets output to AUDIO_EXT_REFCLKO signal.

* AEC1_REFCLKIN, a reference audio clock to Audio Expansion Connector 1. If AEC1_REFCLKIN is selected,
it gets the reference audio clock signal AUDIO_EXT_ REFCLKO, from the AM275x SoC.

AUDIO_EXT_REFCLK1 is selected from:

* AEC2_REFCLKOUT, a reference audio clock signal from Audio Expansion Connector 2. If
AEC2_REFCLKOUT is selected, it gets output to AUDIO_EXT_REFCLK1 signal.

* AEC2_REFCLKIN, a reference audio clock to Audio Expansion Connector 2. If AEC2_REFCLKIN is selected,
it gets the reference audio clock signal AUDIO_EXT_REFCLK1, from the AM275x SoC.

AEC1_REFCLK_SEL and AEC2_REFCLK_SEL serve as Multiplexer input selection bits to
AUDIO_EXT_REFCLKO and AUDIO_EXT_REFCLK1, respectively.
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VCC1V8_SYS

10K
10K

AEC1_REFCLK_SEL
AEC2_REFCLK_SEL

AEC1_REFCLKOUT

AUDIO_EXT_REFCLKO
AEC1

P AUDIO_EXT_REFCLKO
L AEC1_REFCLKIN

AM275x SoC

AEC2_REFCLKOUT

AUDIO_EXT_REFCLK1
AEC2

| AUDIO_EXT_REFCLK1
AEC2_REFCLKIN

Figure 2-14. AUDIO_EXT_REFCLKO and AUDIO_EXT_REFCLK1 Clock Tree

Table 2-5 shows the selection options for AUDIO_EXT REFCLKO and AUDIO_EXT_REFCLK1 reference clock
signals:

Table 2-5. AUDIO_EXT_REFCLKO and AUDIO_EXT_REFCLK1 Selection Truth Table

AECx_REFCLK_SEL AUDIO_EXT_REFCLKO AUDIO_EXT_REFCLK1
0 AEC1_REFCLKOUT AEC2_REFCLKOUT
1(DEFAULT SELECTION) AEC1_REFCLKIN AEC2_REFCLKIN

A 24.576MHz crystal is also used to provide an Audio clock input OSC1 to the AM275x SoC for applications
requiring specific audio frequencies.

2.5 Boot Mode Selection
The bootmode for the AM275x is selected by two DIP switches SW2(0:7) and SW1(8:15).

ON(1)

OFF(0)

BOOTMODE BOOTMODE
0:7 (SW2) 8:15 (SW1)

Figure 2-15. Boot Mode Switches SW2 and SW1 (MMC SD Card Boot)
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ON(1)

OFF(0)

Figure 2-16. Boot Mode Switches SW2 and SW1 (UART Boot)

ON(1)

OFF(0)

Figure 2-17. Boot Mode Switches SW2 and SW1 (OSPI Boot)

Table 2-6. PLL Reference Clock Selection BOOTMODE[2:0]

Sw2.3 Sw2.2 Sw2.1 PLL REF CLK (MHz)
OFF OFF OFF RVSD

OFF OFF ON RSVD

OFF ON OFF 24MHz

OFF ON ON 25MHz

ON OFF OFF 26MHz

ON OFF ON RSVD

ON ON OFF RSVD

ON ON ON RSVD

22
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Table 2-7. Primary Boot Mode Selection[6:3]
SW2.7 SW2.6 SW2.5 SwW2.4 Primary Boot Mode Selected
OFF OFF OFF OFF Serial NAND
OFF OFF OFF ON OSPI
OFF OFF ON OFF QSPI
OFF OFF ON ON SPI
OFF ON OFF OFF RGMIIM
OFF ON OFF ON RMII1
OFF ON ON OFF 12C0
OFF ON ON ON UARTO
ON OFF OFF OFF MMC/SD Card (SW9 ON)
ON OFF OFF ON eMMC (SW9 OFF)
ON OFF ON OFF USB
ON OFF ON ON RSVD
ON ON OFF OFF RSVD
ON ON OFF ON Fast-xSPI
ON ON ON OFF xSPI
ON ON ON ON No-boot/Dev boot
Table 2-8. Primary Boot Mode Configuration[9:7]
Primary Boot
SW1.2 SW1.1 Sw2.8 Mode
RVSD Read 0: RSVD (Read mode is taken from Read | Read 0 : OSPI/ 1-1-8 Mode (valid only when Serial NAND
Mode2 Mode 1) Mode1 Read Mode 2 is 0)
1: SPI/ 1-1-1 Mode (Read mode is taken 1: QSPI/ 1-1-4 Mode (valid only when
from Read Mode 2 and Read Mode 1 is Read Mode 2 is 0)
ignored)
RVSD RSVD Csel 0: Chip Select 0 OSPI
1: Chip Select 1
RVSD RSVD Csel 0: Chip Select 0 QSPI
1: Chip Select 1
RVSD Mode 0: SPI Mode 0 Csel 0: Chip Select 0 SPI
1: SPI Mode 3 1: Chip Select 1
0 0 Link stat 0: Phy scan used for speed/duplex setup | RGMII1
1: RGMII status register used for speed/
duplex setup
CLKOUT 0: 50MHz clock not generated | CLK SRC 0: External clock source 0 RMII1
on CLKOUTO
1: 50MHz clock generated on 1: Internal clock source
CLKOUTO
Bus reset 0: Hung bus reset attempt RSVD Addr 0: 0x50 12C0
after 1ms
1: No hung Bus reset 1: 0x51
attempted
RSVD RSVD RSVD UARTO
0 RSVD Fs/Raw 0: FileSystem Mode MMC/SD Card
1: Raw Mode
RSVD RSVD RSVD eMMC
Core Volt 0: 0.85V Core Voltage Mode 0: DFU(Device) Lane Swap | 0: No swapping of DP/DM uUsB
1: 0.75V Core Voltage 1: TBD 1: DP/DM is swapped
RSVD RSVD RSVD RSVD
RSVD RSVD RSVD RSVD
RSVD RSVD RSVD Fast-xSPI
SFDP 0: SFDP disabled Read Cmd | 0: 0xOB Read Command Mode 0: 1S-1S-1S mode @ 50MHz xSPI
1: SFDP enabled 1: OXEE Read Command 1:8D-8D-8D mode @ 25 MHz
RSVD ARM/ 0: ARM mode No/Dev 0: Development Boot No-boot/Dev boot
Thumb 1: Thumb mode 1: No Boot
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Table 2-9. Backup Bootmode Selection BOOTMODE[12:10]
SW1.5 SW1.4 SW1.3 Backup Boot Mode Selected
OFF OFF OFF None
OFF OFF ON UsB
OFF ON OFF RSVD
OFF ON ON UART
ON OFF OFF Ethernet
ON OFF ON MMC/SD
ON ON OFF SPI
ON ON ON 12C
Table 2-10. Backup Bootmode Configuration BOOTMODE[13]
Defaulted Values for Back
SW1.6 Backup Boot Mode up Boot Mode
RSVD None
Mode 0: DFU (Device) usB Core Volt bit =0
1-TBD Lane Swap bit =0
RSVD RSVD
RSVD UART
IF 0: RGMII with internal Delay Ethernet Link Stat bit = 0 (If RGMII)
1: RGMII with external clock source ClkOut bit= 0 and Clksrc bit
=1 (If RMII)
0 MMC Mode bit = 0
RSVD SPI Csel bit=0
Mode =0
RSVD 12C Addr=0
Bus Rest =0
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2.6 Header Information

12
CAN 2
3 WAKE
2l VBAT
= 2 Hoadsy o | & | Header
§ S| (34 213
m o=
CAN_L |1 24|68
CAN
"e(f:)e' w2 McAsP4 /MLB| & | X | ©
CANH |3 Header (J28) ala |8
S|5(3|¢
*Requires = = =l <
AEC2 (113) McASP4_FET_| & | & g
2| PDtoDGND | poormODE SELHigh |< | < AEC1 (J12)
EPWM1_A *Requires J29
1| TEST_GPio3 | BUFF OE (J10) jumper |2 |2 | x |« EPWMO_A EPWMO_B
ECAPO ECAP3 ; a2lal2|2
installed |2 (D | 2| % ECAP1 ECAP2
SPI1
113|517 SPIO
McASP2 (Primary) ‘2 g MCASPO (Primary)
TX/RX Clocking C rimary
AXR[0:5] (6) ‘ ey EE';:;SM TX/RX Clocking
o| = AXR[0:5,7,9] (8)
MCcASP3 (Secondary) & 2 Header
TX/RX Clocking O [ (133) MCcASP4 (Secondary)
AXRIO:3] (4) g TX/RX Clocking
AXR[0,3:5] (4)
REFCLK IN/OUT
REFCLK IN/OUT
12¢5
VCCIV8_SYS |1
UART3 McASP HDR = e
S\IIOIta(g;9) MCASP_VSEL_HDR | 2 UART2
MCAN1 elect (J
VCC_3V3_SYs |3 MCAN4
——
cTI 20-PIN JTAG
Header (J14)
1| MCU_PORz PORz
— 1 Header
2 DGND (32)
XDS110 USB
(117)
RGMII1 ETHO RGMII2 ETH1
Connector (J18) Connector (J19)
Headers
ADC Header (J31)
1 | ADCO_AINO | ADCO_REFP | 2
3 | ADCO_AIN1 | ADCO_AIN6 | 4
USB-CPower  USB-CDRP 5 | ADCO_AIN2 | ADCO_AIN7 | 6
only (24) (125)
7 | ADCO_AIN3 | ADCExt. Trig. | 8
9 | ADCO_AIN4 NC 10
11| ADCO_AINS DGND |12
Figure 2-18. Headers
2.7 Push Buttons
The EVM supports multiple user push buttons that provide reset inputs to the processor.
EVM Push Buttons lists the push buttons for AM275x EVM.
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Table 2-11. Push Buttons

Push Button Signal Function
SW8 PORz SoC PORz Reset Input
SW6 RESETz SoC Warm Reset input
SW5 INTn User Interrupt Signal
SW10 IO RET WAKE PB 1/O retention wake input
2.8 Switches

SW9 dictates routing logic of MMCO 10 to eMMC or SDcard.

OFF(0) | ON(1)

Figure 2-19. MMCO Routing Switch

Table 2-12. SW9 Position Table

Switch Position MMCO0 Routing
ON uSD Interface
OFF eMMC Interface

SW11 dictates which reference 1.8V the AM275x ADCO uses: VDDA _1V8 PMIC analog output, or an external
1.8V reference from Header J31(Pin 2).

ON(1) |OFF(0)

Figure 2-20. ADCO Voltage Reference Switch

Table 2-13. SW11 Position Table

Switch Position ADC Reference Source
SW11 Position 1-2 VDDA_1V8
SW11 Position 3-2 ADCO_REFP_HDR (External Reference from J31)
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2.9 GPIO Mapping
Table 2-14. GPIO Mapping Table
Voltage Rail
Package Signal Direction With Voltage Domain ON | Connected ON
SlI No. GPIO Description GPIO Net Name Functionality GPIO used Name Respect to Control | Default State Active State SoC SIDE AM275x EVM
1 User_Test_LED_1 SOC_GPIO1_49 GPIO GPIO1_38 MCASP1_AXR3 OUTPUT LoOwW HIGH VDDSHV3 SoC_DVDD1V8
2 User_interrupt GPIO_MCU_SoC_IN |GPIO MCU_GPIO0_2 MCU_GPIO0_2 INPUT NA NA VDDSHV_MCU SoC_DVDD1V8
Tn
3 PMIC SD/DDR VSEL_SD_SOC VOLTAGE MCU_GPIO0_0 WKUP_TIMER_IO0 |OUTPUT NA NA VDDSHV_MCU SoC_DVDD1V8
voltage select, and SELECTION
EMMC/SD FET path
select
4 Push button IORET | IORET_WAKE GPIO MCU_GPIO0_16 MCU_GPIO0_16 INPUT HIGH LOwW VDDSHV_CANUART | SOC_VDDSHV_CA
WAKE NUART
5 AEC conn 1 GPIO_0 |AEC1_GPIO0_0 GPIO MCU_GPIO0_15 MCU_GPIO0_15 NA NA NA VDDSHV_CANUART
6 AEC conn 1 GPIO_1 |AEC1_GPIOO0_1 GPIO GPIO0_12 OSPI0_CSn1 NA NA NA VDDSHV1 SoC_DVDD1V8
7 For PMIC interrupt MCU_INTn Interrupt GPIO1_29 12C1_SDA INPUT HIGH Low VDDSHVO0 SoC_DVDD1V8
8 User Interrupt GPIO1_23_INTn INTERRUPT MCU_GPIOO0_1 WKUP_TIMER_IO1 |INPUT HIGH Low VDDSHV_MCU SoC_DVDD1V8
10 Expander
Interrupt
9 AEC conn 2 GPIO_0 |AEC2_GPIO0_0 GPIO MCU_GPIOO0_4 MCU_GPIOO0_4 NA NA NA VDDSHV_MCU SoC_DVDD1V8
10 AEC conn 2 GPIO_1 | AEC2_GPIO0_1 GPIO MCU_GPIO0_3 MCU_GPIO0_3 NA NA NA VDDSHV_MCU SoC_DVDD1V8
10 EXPANDER-01
1 RGMII2_RST GPIO_CPSW2_RST |ENABLE 10 EXPANDER-P10 OUTPUT HIGH LOwW VCC_3V3_SYS
2 RGMII1_RST GPIO_CPSW1_RST |ENABLE 10 EXPANDER-P11 OUTPUT HIGH Low VCC_3V3_SYS
3 MMCO FET selection | MMCO_FET_EN Peripheral selection |10 EXPANDER-P02 OUTPUT HIGH Low VCC_3V3_SYS
4 McASP4 FET McASP4_FET_SEL | Peripheral selection |10 EXPANDER-P03 OUTPUT Low HIGH VCC_3V3_SYS
selection
5 Power Delivery 12C | PD_I2C_IRQ ENABLE 10 EXPANDER-P05 INPUT HIGH Low VCC_3V3_SYS
Interrupt Request
6 User Test LED 2 I0_EXP_TEST_LED |GPIO 10 EXPANDER-P12 OUTPUT LOW HIGH VCC_3V3_SYS
10 EXPANDER-02
1 PCM1 RESET GPIO_PCM1_RST |ENABLE 10 EXPANDER-P20 OUTPUT HIGH LOW VCC1V8_SYS
2 PCM2 RESET GPIO_PCM2_RST |ENABLE 10 EXPANDER-P22 OUTPUT HIGH Low VCC1V8_SYS
3 Test GPIO from the | TEST_GPIO2 GPIO 10 EXPANDER-P21 NA HIGH NA VCC1V8_TA
XDsIC
4 Audio ext refclk2 AUDIO_EXT_REFCL | Clock selection 10 EXPANDER-P24 OUTPUT HIGH Low VCC1V8_SYS
selection K2_S0
5 Audio ext refclk2 AUDIO_EXT_REFCL | Clock selection 10 EXPANDER-P25 OUTPUT HIGH Low VCC1V8_SYS
selection K2_S1
6 AEC 1and 2 AEC1_REFCLK_SE | Clock selection 10 EXPANDER-P26 OUTPUT HIGH Low VCC1V8_SYS
connector refclk L
selection
7 AEC 1and 2 AEC2_REFCLK_SE | Clock selection 10 EXPANDER-P27 OUTPUT HIGH LOwW VCC1V8_SYS
connector refclk L
selection
8 eMMC flash reset GPIO_eMMC_RSTn |ENABLE 10 EXPANDER-P10 OUTPUT HIGH LOwW VCC1V8_SYS
9 TCAN1043A enable |10_MCANO_EN ENABLE 10 EXPANDER-P11 OUTPUT HIGH LOwW VDDSHV_CANUART
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Table 2-14. GPIO Mapping Table (continued)
Voltage Rail
Package Signal Direction With Voltage Domain ON | Connected ON
Sl No. GPIO Description GPIO Net Name Functionality GPIO used Name Respect to Control | Default State Active State SoC SIDE AM275x EVM
10 TCAN1043A STB I0_MCANO_STB# MODE SELECTION |10 EXPANDER-P13 OUTPUT HIGH LOW VDDSHV_CANUART
control
" UART2 FET UART2_FET_SEL Peripheral selection |10 EXPANDER-P14 OUTPUT LOW HIGH VCC1V8_SYS
selection
12 UART3 FET UART3_FET_SEL Peripheral selection |10 EXPANDER-P15 OUTPUT LOW HIGH VCC1V8_SYS
selection
13 PCM6240_INT PCM1_INT_1V8 INTERRUPT 10 EXPANDER-P16 INPUT NA HIGH VCC1V8_SYS
14 PCM6240_INT PCM2_INT_1V8 INTERRUPT 10 EXPANDER-P17 INPUT NA HIGH VCC1V8_SYS
15 uSD interface MMCO_SD_EN ENABLE 10 EXPANDER-P03 OUTPUT HIGH LOW VCC1V8_SYS
voltage enable
16 VPP supply enable VPP_EN ENABLE 10 EXPANDER-P04 OUTPUT LOW HIGH VCC1V8_SYS
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2.10 Interfaces

2.10.1 Memory Interface

2.10.1.1 OSPI Interface

The AM275 EVM features a 512Mb OSPI memory device (S28HS512TGABHMO010) that is connected to the
OSPIO interface of the AM275x SoC. The OSPIO0 interface supports single and double data rates up to 166MHz
SDR and 166MHz DDR (333MB/s).

The AM275 EVM provides 0-ohm resistors for OSPI_DQ[0:7], OSPI_DQS, OSPI_CLK, and OSPI_INTn signals.
The OSPI Flash footprint allows for the installation of either a QSPI Flash or an OSPI Flash. The 0-ohm series
resistors provided for signals OSPI_DQ[4:7] can be removed if a QSPI flash is to be mounted. External pull up
resistors are provided on OSPI_DQ[0:7] to prevent bus floating.

The OSPI Flash reset signal OSPI_RSTn is the output of an AND Gate that ANDs the Cold/Warm reset signal
RESTSTATz_1V8 from the AM275x SoC, and the OSPI specific reset signal OSPI0_RESET_OUTO from the
AM275x SoC.

The OSPI Flash is supplied through an on board 1.8V system power VCC1V8_SYS. The OSPI I/O group
is powered by the VDDSHV1 domain of the AM275x SoC and is also connected to 1.8V system power
VCC1V8_SYS.

VCC1V8_SYS
VCC1V8_SYS

OF OSPI_INTn

OE  ospi_pq[o:7]

0SPI_Cs

OSPI_CLK

VCC1V8_SYS

VCC1V8_SYS

o VCC1V8_SYS
b4

OSPIO_RESET_OUTO

OSPI_RSTn

RESETSTATz_1V8 T —>

Figure 2-21. OSPI Interface Block Diagram
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2.10.1.2 Board ID EEPROM

The AM275x EVM features an on-board EEPROM (CAT24M01WI-GT3) which stores the board's version and
serial number data. The Board ID EEPROM is interfaced with the 12C0 port of the AM275x EVM SoC and

is configured to respond to address 0x54. The 12C address of the EEPROM can be modified by driving the
A2 and A1 pin HIGH/LOW to select one of the four possible addresses. The memory is preprogrammed with
identification information for each board.

The EEPROM feautures write protection for the entire memory. To perform a write operation to the EEPROM,
the WP pin must be shorted with jumper J33.

VCC1V8_SYS

VCC1V8_SYS

N N4
~ ~
< <
12C0O_SCL_1V8
12C0_SCL — ® »(SCL
12CO_SDA_1V8
12CO_SDA/«¢ — »SDA

VCC1V8_SYS
b4
o
i

AM275x SoC A2

—

—GND

BOARD ID EEPROM

10K

VCC1V8_SYS

~ %
—
J33
GND

HDR_1x2 L

Jumper

O+

CAT24MO1WI-GT3

— GND

Figure 2-22. Board ID EEPROM Interface Diagram

2.10.1.3 MMCO Interface

The AM275x SoC features a single MMCO port (MMCO). MMCO can be routed to either an eMMC Flash
(MTFC32GAZAQHD-IT) or a Micro SD Card connector (MEM2052-00-195-00-A) through a 1:2 FET Switch
(TS3DDR3812RUAR). MMCO routing direction is determined by the MMCO_SEL_3V3 signal tied to the SELx
pins of the FET Switch. MMCO_SEL_3V3 signal state (High or Low) is controlled by SW9 as shown in Figure
2-19.

Table 2-15. MMCO Routing Truth Table

MMCO_SEL_3V3 MMCO VDDSHVS5 IO Voltage SW9 Position
0 Micro SD interface 3.3V ON
1 eMMC interface 1.8V OFF

The AM275x EVM features a 32GB eMMC Flash memory (MTFC32GAZAQHD-IT), to which MMCO can be
routed to when SW9 (Figure 2-19) is OFF.

The eMMC Flash is a communication and mass data storage device that includes a Multimedia Card (MMC)
interface and a NAND Flash component.
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The AM275x SoC MMCO Interface supports High Speed Double Data Rates (DDR) up to 50MHz or 100MBps
when routed to the eMMC Flash. The AM275x EVM features the option to populate external pull-up resistors on
data lines eMMCO_D[1:7] to prevent bus floating. A series resistor close to the AM275X SoC is provided for the
clock signal MMCO_CLK for signal integrity.

The eMMC Flash is powered by 3.3V (VCC_3V3_SYS) for NAND Memory and 1.8V (VCC1V8_SYS) for the
eMMC Interface. The MMCO /O group is powered by the VDDSHV5 power domain, which is connected to 1.8V
10 supply (SW9 OFF).

The eMMC Flash requires an active low reset from the host. By default, the hardware reset function is
temporarily disabled in the eMMC Flash. The host must set ECSD register byte 162, bits [1:0] to 0x1 to enable
this functionality before the host can use it. External Reset is provided by ANDing RESETSTATz from the
AM275x SoC, and the eMMC specific reset signal GPIO_eMMC_RSTn from the 1.8V I/O Expander.

VCC1V8_SYS

"

o

Hd
eMMC_DO T

eMMC_D[1:7]

VCC_3V3_SYS VCC1V8_SYS

AOT

SOC_MMCO_DATO

SOC_MMCO_DAT[1:7]
SOC_MMCO_CMD

eMMC_CMD

VCC1V8_SYS

i

MMCO_CLK
VCC_3V3_SYS

eMMC_CLK

@ ot

ND

usD Card

Connector
SD_MMCO_CLK

VCC1V8_SYS
« VCC1V8_SYS
8
=

12C0 - GPIO_eMMC_RSTn
RESETSTATz_1V8

eMMC_RSTn

y

10K

—GND

Figure 2-23. eMMC Interface Block Diagram
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Additionally, MMCO can be routed to a Micro SD card connector (MEM2052-00-195-00-A) when SW9 (Figure

2-19) is ON.

The AM275x SoC MMCO Interface supports Ultra High-Speed Phase | (UHS 1) operation when routed to the

Micro SD card.

The Micro SD card interface is set to operate in SD mode by default. For high-speed cards, the ROM Code of
the AM275x SoC attempts to find the fastest speed that the card and the controller can support, then transition to
1.8V I/O through the VSEL_SD_SoC signal from the AM275x SoC.

VCC1V8_SYS

ESD Protection
Diode
TPD2EOO01DRLR

VDDSHV_SDIO

VCC1V8_SYS

aot |,

SD_MMCO_SDCD

VDD_MMCO_SD

ot
ot

GND
MMC0_SDCD
—— OF MMCO_CLK |
e AP 5S0C_MMCO_DAT[0:3] |
I 5S0C_MMCO_CMD__|
- VCC_3V3_sYs
.
8
e
VCC_3v3_SYs
—=GND
AM275x SoC x -
g
= MMCO_SEL_3v3
ﬁl Switch(SW)
= VCCIV8_SYS
—GND
5828
12€0 MMC0_SD_EN
RESETSTAT2 |_RESETSTAT 1v8 »

VCC1V8_SYS

SD_MMCO_CLK

D

SD_MMCO_D[0:3]

CLK

SD_MMCO_CMD

DAT[0:3]
uSD Card Connector

eMMC_DI[0:7]

eMMC_CMD MMC

VCC_3V3_SYS

MD

VDDSHV_SDIO

MEM2052-00-195-00-A

ot

ESD Protection
Diode
TPD6EOO1RSER

— GND — GND

VDD_MMCO_SD

MMCO_SD_LS_EN OoN

VIN VOUT]

Load Switch

TPS22918DBVR

vav‘

Figure 2-24. Micro SD Card Interface Block Diagram
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2.10.1.4 HYPERRAM

The AM275x EVM features a 512Mb HYPERRAM (S80KS5122) that is mapped to the HYPERBUSO interface of
the AM275x SoC. The HYPERBUSO interface supports clock speeds up to 166MHz DDR, achieving throughput
of up to 333MBps.

The HYPERRAM reset signal HYPERBUSO_RST# is the output of an AND Gate that ANDs the Cold/
Warm reset signal RESTSTATz_1V8 from the AM275x SoC, and the HYPERRAM specific reset signal
GPIO_HYPERRAM_RSTn from the AM275x SoC.

The HYPERRAM is supplied through an on board 1.8V system power VCC1V8_SYS. The OSPI I/O group
is powered by the VDDSHV1 domain of the AM275x SoC and is also connected to 1.8V system power
VCC1V8_SYS.

VCC1V8_SYS

VCC1V8_SYS

HYPERBUSO_CK#

HYPERBUSO_DQ[0:7]

HYPERBUSO_CS

HYPERBUSO_CK

VCC1V8_SYS
-

GND=L

22€ HYPERBUSO_RWDS

1
— GND

VCC1V8_SYS
VCC1V8_SYS

~ T

o >
{7\ HYPERBUSO_RST# |

GPIO_HYPERRAM_RSTn R
RESETSTATz_1V8 _ | f

Figure 2-25. HYPERRAM Interface Block Diagram
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2.10.2 Ethernet Interface

The AM275 EVM offers two 1Gb Ethernet Ports for external Communication. The AM275x SoC offers two
CPSW3G Ethernet Reduced Gigabit Media Independent Interface(RGMII) Channels, RGMII1 and RGMII2, that
are routed to two separate Ethernet Expansion Connectors.

The Ethernet Expansion Connectors can be interfaced with an Industrial Ethernet Daughter Card or an

Automotive Ethernet Daughter Card, which provides flexibility.

Ethernet Expansion Connectors (CPSW RGMII1 and CPSW RGMII2) Ports share a common MDIO Bus to
communicate with an external PHY Transceiver.

CPSW_RGMII1_TX_EN

RGMII1_TX_CTL

CPSW_RGMII1_TXC

RGMII1_TXC

CPSW_RGMII1_TD([3:0]
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Figure 2-26. Ethernet Interface Block Diagram
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2.10.2.1 Ethernet Add-on Connectors

The AM275x EVM features two Common Platform Switch (CPSW) RGMII Ethernet Expansion Connectors.

Table 2-16 lists the pinouts for the Ethernet expansion connectors:

Note

I/O direction refers to the direction from the Ethernet Expansion connector perspective.

Table 2-16. CPSW RGMII Ethernet Expansion Connector 1 Pinout

Nui::l‘)er Net Name/Signal 1/0 Direction Nu::rl;er Net Name/Signal 1/0 Direction

1 DGND POWER 2 EXT_VMON2_1 POWER

3 CPSW_RGMII1_TXC INPUT 4 VDD_2V5 POWER

5 DGND POWER 6 VDD_2V5 POWER

7 CPSW_RGMII1_TDO INPUT 8 DGND POWER

9 CPSW_RGMII1_TD1 INPUT 10 CPSW_RGMII_INTn OUTPUT
1 CPSW_RGMII1_TD2 INPUT 12 CPSW_RGMII1_RESETn INPUT

13 CPSW_RGMII1_TD3 INPUT 14 CPSW_RGMII1_COL OUTPUT
15 DGND POWER 16 DGND POWER
17 DGND POWER 18 DGND POWER
19 CPSW_RGMII1_RXC OUTPUT 20 CPSW_RGMII1_MDC INPUT

21 DGND POWER 22 CPSW_RGMII1_MDIO BIDIRECTIONAL
23 CPSW_RGMII1_RDO OUTPUT 24 DGND POWER
25 CPSW_RGMII1_RD1 OUTPUT 26 RGMIIM_INH_3V3 OUTPUT
27 CPSW_RGMII1_RD2 OUTPUT 28 CPSW_RGMII1_ETH1_CLK INPUT
29 CPSW_RGMII1_RD3 OUTPUT 30 CPSW_RGMII1_CRS OUTPUT
31 DGND POWER 32 DGND POWER
33 DGND POWER 34 DGND POWER
35 CPSW_RGMII1_TX_EN INPUT 36 CPSW_RGMII1_BRD_CONN_DET OUTPUT
37 12C_ADDRO_A2 INPUT 38 SYNC1_OUT_ETH1 INPUT
39 RGMIIM_RX_ER OUTPUT 40 SoC_I|2C0_SCL INPUT

41 DGND POWER 42 SoC_I2C0_SDA BIDIRECTIONAL
43 RGMIIM_RX_LINK OUTPUT 44 VCC_3V3_SYS POWER
45 CPSW_RGMII1_RX_DV OUTPUT 46 VCC_3V3_SYS POWER
47 12C_ADDRO_A0 INPUT 48 CPSW_RGMII1_BCLK OUTPUT

Table 2-17. CPSW RGMII Ethernet Expansion Connector 2 Pinouts
Pin Pin
Number Net Name/Signal 1/0 Direction Number |Net Name/Signal 1/0 Direction

1 DGND POWER 2 EXT_VMON2_2 POWER

3 CPSW_RGMII1_TXC INPUT 4 VDD_2V5 POWER

5 DGND POWER 6 VDD_2V5 POWER

7 CPSW_RGMII2_TDO INPUT 8 DGND POWER

9 CPSW_RGMII2_TD1 INPUT 10 CPSW_RGMII_INTn_R OUTPUT
1 CPSW_RGMII2_TD2 INPUT 12 CPSW_RGMII2_RSTn INPUT

13 CPSW_RGMII2_TD3 INPUT 14 CPSW_RGMII2_COL OUTPUT
15 DGND POWER 16 DGND POWER
17 DGND POWER 18 DGND POWER
19 CPSW_RGMII2_RXC OUTPUT 20 CPSW_RGMII2_MDC INPUT

21 DGND POWER 22 CPSW_RGMII2_MDIO BIDIRECTIONAL
23 CPSW_RGMII2_RD0 OUTPUT 24 DGND POWER
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Table 2-17. CPSW RGMII Ethernet Expansion Connector 2 Pinouts (continued)
Pin Pin
Number Net Name/Signal 1/0 Direction Number |Net Name/Signal 1/0 Direction

25 CPSW_RGMII2_RD1 OUTPUT 26 RGMII2_INH_3V3 OUTPUT

27 CPSW_RGMII2_RD2 OUTPUT 28 CPSW_RGMII2_ETH2_CLK INPUT

29 CPSW_RGMII2_RD3 OUTPUT 30 CPSW_RGMII2_CRS OUTPUT

31 DGND POWER 32 DGND POWER

33 DGND POWER 34 DGND POWER

35 CPSW_RGMII2_TX_EN INPUT 36 CPSW_RGMII2_BRD_CONN_DET OUTPUT

37 12C_ADDRO_A2 INPUT 38 SYNC1_OUT_ETH2 INPUT

39 RGMII2_RX_ER OUTPUT 40 SoC_I2C0_SCL INPUT

41 DGND POWER 42 SoC_I|2C0_SDA BIDIRECTIONAL

43 RGMII2_RX_LINK OUTPUT 44 VCC_3V3_SYS POWER

45 CPSW_RGMII2_RX_DV OUTPUT 46 VCC_3V3_SYS POWER

47 12C_ADDRO_A0 INPUT 48 CPSW_RGMII2_BCLK OUTPUT

2.10.3 Audio Interfaces

2.10.3.1 Audio Clocking

The AM275x EVM features two options for an audio clock reference on each MCASP Transmit(X) and
Receive(R).

An internally generated audio reference clock using the 24.576MHz crystal input on OSC1

0SC1_XI

0SC1_X0

AM275x SoC

Figure 2-27. Internal Audio Reference Clock

An externally generated audio reference clock from three options:
External Audio reference clock generated from clock generator(CDCE6214) to AUDIO_EXT_REFCLK2
External Audio reference clock generated from Audio expansion connectors AEC1 and AEC2 via

AUDIO_EXT_REFCLKO and AUDIO_EXT_REFCLK1, respectively.
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Figure 2-28. External Audio Reference Clocks
2.10.3.2 McASP

The AM275x features five Multichanel Audio Serial Ports (McASP), McASP[0:4]. Each McASP features
independent clock zones for transmit and receive.

McASP1 is used for AM275x EVM on-board ADC/DAC Input and Outputs.
The ADC/DAC Input and Outputs featured on the AM275x EVM consist of:

» Four output 3.5mm TRS Audio Jack connectors for Eight Stereo Channel DAC Line AC-coupled outputs.
Each individual TRS Audio Jack Connector is connected to a two-channel Stereo Audio DAC(TAD5212)
device (four DACs in total).

* Four input 3.5mm TRS Audio Jack connectors for Eight Stereo Channel Microphone/Line AC-coupled inputs.
Each Pair of the TRS Audio Jack Connectors are connected to a four-channel Audio ADC(PCM6240) device
(two ADCs in total).
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Figure 2-29. McASP1

McASPO is used as the primary McASP interface for Audio Expansion Connector 1 (AEC1). McASPO has Eight
Audio Transmit/Receive channels(McASPO_AXR[0:7]) .

McASP4 is used as the secondary McASP interface for Audio Expansion Connector 1 (AEC1). McASP4

has Four Transmit/Receive channels (McASP4_AXRO0, McASP4_AXR[3:5]). McASP4 can be routed to the
McASP4/MLB Header through a 1:2 MUX (SN74CBTLV). Routing McASP4 to MLB Header requires population
jumper J29 to define I/O Voltage level on MLB Header.

McASP?2 is used as the primary McASP interface for Audio Expansion Connector 2 (AEC2). McASP2 has Six
Audio Transmit/Receive channels (McASP2_AXR[0:5]).

McASP3 is used as the primary McASP interface for Audio Expansion Connector 2 (AEC2). McASP3 has Four
Audio Transmit/Receive channels (McASP3_AXR[0:3]).
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Figure 2-30. McASPO, McASP2, McASP3, McASP4
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Note
For additional Information on McASP features and configuration, go to McASP Design Guide.

2.10.3.3 MLB

The AM275x EVM features a Media Local Bus (MLB) Header option. A 1:2 Switch MUX (SN74CBTLV) selects
the AM275x SoC Audio signals between the MLB header or AEC1. The McASP_FET_SEL signal is the selection
bit for this MUX. The MLB header option goes through a Level Shifter (TXB0108PWR) that has the voltage level

defined by header J29.

MCASP4_ACLKR_FET
MCASP4_AFSR_FET
MCASP4_AXRO_FET
MCASP4_AXR4_FET

MCASP4_ACLKR
MCASP4_AFSR
MCASP4_AXRO

MCASP4_AXR4

MCASP4_AXRS MCASP4_AXRS_FET MCASPA
= — AM275x SoC
LEEL MCASP4_AXR3 MCASP4_AXR3_FET
MCASP4_AFSX MCASP4_AFSX_FET
MCASP4_ACLKX MCASP4_ACLKX_FET
MCASP_VSEL_HDR  VCCIV8_SYS I
MCASP4_ACLKR_HDR = R MCASP4_ACLKR_LT
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Header O+ MCASP4_AFSX_HDR hed MCASP4_AFSX_LT =
128 — 87 A —
O+ MCASP4_ACLKX_LT
MCASP4_ACLKX_HDR =
TXBO108PWR
Level Shifter

VCC1V8_SYS

MCcASP_VSEL_HDR
VCC_3V3_SYS
12!

Figure 2-31. MLB Header

2.10.4 I12C Interface

The AM275x EVM Features four 12C Interfaces from the AM275x SoC:

* [2CO0 Interface: The 12C0 Port of the AM275x SoC is mapped to the Board ID EEPROM, USB PD Controller,
PCM6240 (x2) , TAD5212 (x4), CDCE6214, Current Monitors (x7), Temperature Sensor, CPSW RGMI|

Expansion Connectors (x2) and GPIO Expanders (x2)
* 12C3 Interface: The 12C3 Port of the AM275x SoC is mapped to the Audio Expansion Connector 1 (AEC 1)

* 12C5 Interface: The 12C5 Port of the AM275x SoC is mapped to the Audio Expansion Connector 2 (AEC 2)

The Bootmode 10 Expander 12C pins are mapped to the 12C1 port of the XDS110 Debugger through the
BOOTMODE_I2C signals.

WKUP_I2CO0 Interface: The WKUP_12CO0 Port of the AM275x SoC is mapped to the PMIC for Q&A Watchdog.
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Address 0x54 Address 0x68 Address 0x50-0x53| | Address 0x48 &0x59
12C Level Translator s
TCA9406DCUR SoC_I2C0_SDA I I I I
AM275x SoC QEEE:: Te"s“::;?r'"e - @ﬁ:;ﬁ S;ffer :3 dfgg?;g' Expansior:( ;:annecmr
0x40,0x41,0x42,0x43, Address 0x4C VeCava xos Address: 0x56, 0x57
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VCC1V8_SYS D)(el'iilglgoe .
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1265.. 12C5_SDA_1v8 Ci’:‘::f;'::z
Figure 2-32. 12C Interface Tree
Table 2-18. 12C Mapping Table
12C Port Device Part Number 12C Address
12C0 Board ID EEPROM CAT24MO1WI-GT3 0x54
12C0 Ethernet Expansion Connector 1 DF40C-50DP-0.4V(58) 0x57
12C0 Ethernet Expansion Connector 2 DF40C-50DP-0.4V(58) 0x56
12C0 USB PD Controller TPS65988DHRSHR 0x38, 0x3F
12C0 4-channel Audio ADCs PCM6240QRTVRQ1 0x48, 0x49
12C0 2-Channel Audio DACs TAD5212IRGER 0x50, 0x51, 0x52, 0x53
12C0 Clock Generator CDCE6214RGET 0x68
12C0 Current Monitors INA228AIDGSR 0x40, 0x41, 0x42, 0x43, 0x45,
0x47, 0x4D
12C0 Temperature Sensors TMP411ADR 0x4C
12C0 GPIO Expander 1V8 TCAB424ARGJR 0x22
12C0 GPIO Expander 3V3 TCAB6416ARTWR 0x20
12C0 PMIC TPS6522435RAHRQ1 0x28,0x29,0x2A, 0x2B
WKUP_I2C0 0x12
12C3 Audio Expansion Connector 1 QSE-040-01-L-D-A
12C5 Audio Expansion Connector 2 QSE-040-01-L-D-A
XDS110
BOOTMODE_I2C Bootmode 1/O Expander TCAB424ARGJR 0x22
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2.10.5 SPI
The AM275x EVM features two SPI Interfaces:

* SPIO : SPIO Port is mapped from the AM275x SoC to Audio Expansion connector 1 (AEC1)
* SPI1: SPI1 Port is mapped from the AM275x SoC to Audio Expansion connector 2 (AEC2)

SPI0_CLK 22¢
< 10 DO -+ SPI0_CLK
< = > SPI0_DO
) SPI0_D1 .
NESL SPI0_CSO il
< SPI0_CSO
< SPI0_C51 SPI0_CS1
AM275x SoC
SPI1_CLK 22¢
< - SPI1_CLK
SPI1_DO
< = » SPI1_DO
SPI1_D1 o
AEC2 SPI1_CSO il
< »SPI1_CSO
< SPi1_CS1 »SPI1_CS1
Figure 2-33. SPI Interface Block Diagram
2.10.6 UART

The AM275x EVM features four UART Ports:

+ WKUP_UARTO
*+ UART2
*+ UART3
* UARTO

The WKUP_UARTO0, UART2, and UART3 ports are routed from the AM275x SoC to a FDTI Bridge (FT4232HL)
for USB to UART conversion. The FDTI Bridge routes to a Micro-B USB Connector (J22).

The UARTO port is routed from the AM275x SoC to the XDS110 debugger (TM4C1294). The XDS110 Debugger
routes to another Micro-B USB Connector (J17).

When the AM275x EVM is connected to a host via a USB cable on either of these Micro-B USB connectors, the
host can establish a Virtual COM Port, allowing communication through any terminal emulation application.

Both the FT4232HL and TM4C1294 devices are bus powered. Because both devices are powered through the
USB BUS, the connection to the COM port is not lost when the AM275x EVM power is removed.
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Table 2-19. UART Mapping Table
UART Port USB to UART Bridge USB Connector COM Port ()
UARTO TM4C1294 J17 XDS110 User UART
UART2 FT4232HL J22 FT4232 Serial Bus A
UART3 FT4232 Serial Bus B
WKUP_UARTO FT4232 Serial Bus C

(1) FT4232 Serial Bus D is left NC

The FT4232 Bridge is configured to operate in ‘Single chip USB to four channel UART’ mode using the
configuration file from an external SPI EEPROM (93LC46B) connected to it. The EEPROM supports a 1 Mbit/s
clock rate. The EEPROM is programmable in-circuit over USB using a utility program called FT_PROG available
from FTDI's web site. FT_PROG is also used for programming the board's serial number for users to identify the
connected COM port with board serial number when one or more boards are connected to the computer.

Instead of the FTDI Bridge, UART2 and UART3 ports can be routed from the AM275x SoC to AEC1 and AEC2,
respectively, by selection MUXes (TMUX1136DQAR), through the UART2_FET_SEL and UART3_FET_SEL
signals.

Table 2-20. UART2 Select Truth Table

UART2_FET_SEL UART2_TXD_FET UART2_RXD_FET
0 (DEFAULT) FT4232_UART2_TXD_1V8 FT4232_UART2_RXD_1V8
1 UART2_TXD UART2_RXD
Table 2-21. UART3 Select Truth Table
UART3_FET_SEL UART3_TXD_FET UART3_RXD_FET
0 (DEFAULT) FT4232_UART3_TXD_1V8 FT4232_UART3_RXD_1V8
1 UART3_TXD UART3_RXD

VCC_1V8_FT4232

vee_va Fraz2
ourd
0o L VDDSHV_CANUART
VCoRE Ve,
- VCC_3V3_FT4232 VDDSHY_CANUART
e T T ks ¥z Kz ¥
VPHY h h h h
vPLL FT4232_WKUP_UARTO_RXD_3V3 WKUP_UARTO_RXD
FT4232_UsB _vBUS RGN C 714232 WKUP_UARTO_TXO_3V3 WKUP_UARTO_TXD iy
14232 UsB VBUS COBUS | 14232_WKUP_UARTO_CTSN_3V3 | volrage Translator WKUP_UARTO_CTSN Sy
_uss_ c UARTO_CTsn
[ G FT4232_ WKUP_UARTO_RTSN_3V3 WKUP_UARTO_RTSN o
vse F14232_UsB_om Toq S
snzaavcarzes | d-ano
Ve 3v3_Fraz3z =
< UART_FET SEL
F14232_USB_VaUS e
1
GNO= FT4232_SOC_UART2_RX_3v3
£50-TPDAEO04DRYR 12 - Sl N UART2_RXD_FET
GND?W F14232_S0C_UART2 T 3V3 Voltage Translator UART2_RXD
Lono 1o UARTZ_ XD UART2 10T
VCC_3V3_FT4232 FT4232H SN74AVCAT245 = GND = AM275x SoC
] 2 = VCC_3V3_FT4232  VCC_1V8, VCC_1V8_SYS
F14232_gepATA 22K
DOy
EERROM) FT4232_EECLK FT4232_SOC_UART3_RX_3V3
UARTS_RX_3:
ilcases T i o _SOC_UART3 R, UARTS_RXO_FET
= S FT4232_SOC_UART3_TX_3V3 Voltage Translator UART3_RXD
BoBUS1|e— AT
To¢| UART3_TXO_FET
T losco ﬁ% X0
=GN losct SN74AVCAT245 —GND
16MHz Crystal
Loo
VeeavaX0s  VeCive SYs
X05_USB_VBUS vecavs _xos oo
SOC_UARTO_RXD_XDS 23.2¢ SOC_UARTO_RXD
VDDA — — RXD
oo VDDC .
TPS79601DRBR VBAT PA1| Voltage Translator
Micro-8 X05_USB_OM SOC_UARTO_TXD_XDS. soc_uarto Txo | OF
0=z XDS110 -TH0
Connector XDS_USB_DP Debugger o
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Figure 2-34. UART Interface Block Diagram
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2.10.7 MCAN

The AM275x EVM features a single MCAN Transceiver (TCAN1043ADYYRQ1) that is mapped to the MCANO
Interface of the AM275x SoC. The MCAN Transceiver has three independent power inputs: VIO, VCC and
VSUP. VIO is the transceiver 1.8V system level supply voltage, VCC is the CAN transceiver 5V supply voltage,
and VSUP provides the supply to the internal regulators that support the digital core and the low power CAN
receiver.

A 120Q split termination on the MCANO_CAN_H and MCANO_CAN_L signals is provided to improve
Electromagnetic Interference (EMI) performance. Split termination improves the electromagnetic emission's
behavior of the network by eliminating fluctuations in the bus common-mode voltages at the start and end of
message transmissions.

The WAKE pin of the Transceiver provides local wake-up (LWU) function. A local Wake-up event occurs when
the state of the WAKE pin transitions from high-to-low or low-to-high. When a LWU event occurs, the device
comes out of sleep-mode.

The INH Pin enables the transceiver to Enable/Disable the EVM's peripheral power supply buck regulator
(LM61460AASQRJRRQ1).

The EN pin of the transceiver provides an input for transceiver mode control in conjunction with the nSTB pin.

The nSTB pin of the transceiver provides an input for transceiver stand-by mode control.

VCC_5Vo VMAIN

VDDSHV_CANUART
o
OE
MCANO_TX_R MCANO_TX

w
? MCANO_CAN_H TxD MCANO_TX

3-PIN ANH - MCANO_RX_R 338 MCANO_RX
HEADER| © ] I MCANO_CAN_L X ICANO_RX
ANL To 5V, 6A Buck

VC(
VI
VSuUP

4700pF  w CAN-FD_INH Regulator
GND= o 0 Power Suppl
= oot ower Supply

EN/SYNC YMAIN

MCANO_WAKE_R

33.2K 3.32K

CAN-FD MAAKE
Transceiver
VDDSHV_CANUART AM275x SoC

2-PIN E
<% HEADER IODZZUF
2< e
GND—= GND—L

MCANO_STB#
nSTI
MCANO_EN

TCAN1043ADYYRQ1

Figure 2-35. MCAN Interface Block Diagram
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2.10.8 JTAG

The AM275x EVM features an XDS110 class on-board JTAG emulation IC (TM4C1294NCPDTT3R). The
XDS110 class on-board JTAG emulator connects to a Micro-B USB 2.0 Connector (J17). The XDS_USB_VBUS
signal from the USB connector powers the XDS110 such that connection to the XDS110 JTAG emulator is not
lost when the AM275x EVM Power is removed. Voltage translation buffers are used to isolate the XDS110 JTAG
emulator from the rest of the EVM.

Optionally, The AM275x EVM features a 20-pin Standard JTAG cTIl Header (J19). This gives the option to
connect the AM275x EVM to an external JTAG emulator through a JTAG emulator cable. Voltage translation
buffers are used to isolate the JTAG signals of cTl header from the rest of the AM275x EVM.

Table 2-22. cTlI JTAG Header Pinout

Pin Number Signal
1 JTAG_TMS
2 JTAG_TRST#
3 JTAG_TDI
4 JTAG_TDIS
5 VCC_3V3_SYS
6 NC
7 JTAG_TDO
8 SEL_XDS110_INV
9 JTAG_cTI_RTCK
10 DGND
1 JTAG_cTI_TCK
12 DGND
13 JTAG_EMUO
14 JTAG_EMU1
15 JTAG_EMU_RSTn
16 DGND
17 NC
18 NC
19 NC
20 DGND

The JTAG signal outputs of the translation buffers from the XDS110 Section and the cTl Header Section are
muxed and connected to the AM275x SoC JTAG Port. If a connection to the cTl 20 Pin JTAG connector is
sensed using an automatic presence-detect circuit, the MUX routes the 20 pin signals from the cTI connector to
the AM275x SoC in place of the on-board JTAG emulator.
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o

Figure 2-36. JTAG Interface Block Diagram

2.10.9 USB

The AM275x EVM features a USB 2.0 Interface through a USB Type-C connector (J25) that supports data rates
up to 480Mbps. USB Type-C connector 2 (J25) can be used for data communication and/or a power supply
connector to the AM275x EVM. The USB Type-C port is configured as a dual role port (DRP) port using the Dual
PD controller (TPS65988DHRSHRY), which means it can act either as a Host or a Device. The role of the port
depends on the type of device getting connected to the EVM through the connector, and its ability to either sink
or source. When the port is acting as a Downstream-Facing Port (DFP), it can source up to 5V at 500mA.

USB 2.0 Type-C connector 2 (J25) data lines, USBC_CONN2_DP and USBC_CONN2_DM are provided with a
choke and an ESD protection device. VBUS_TYPEC2 to the Am275x SoC's USBO_VBUS is provided through a
resistor divider network to support (5V-30V) VBUS operation.

A Common Mode Choke (DLW21SZ900HQ2B) is provided on USB Data lines for EMI/ EMC reduction. An

ESD protection device (ESD122DMXR) is included to dissipate ESD strikes on USB2.0 DP/DM signals. ESD
protection devices (TPD1E01B04DPLT) are included on CC signals for both USB-C connectors 1 and 2 (J24 and
J25). A surge protection device (TVS2200DRVR) is included on the VBUS rail of Type-C Connector 2 (J25) to
dissipate ESD strikes.
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Figure 2-37. USB 2.0 Interface Block Diagram
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The Am275x EVM features Eight ADC Analog input channels that are mapped to a 6X2 Header (J31). All ADC
signals are ESD protected by an ESD protection device (TPD4E02B04DQAR).

A single pole, double-throw switch (SW11) dictates which 1.8V reference voltage source the AM275x ADCO
uses: VDDA_1V8 PMIC analog output, or an external 1.8V reference from ADC Header J31(Pin 2).

Table 2-23. ADC0_REFP Voltage Reference Switch

SW11 Position

Reference Selection

Position 1-2

On board 1.8V Reference (VDDA_1V8)

Position 3-2

External header Vref (ADCO_REFP_HDR)
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Figure 2-38. ADC Interface Block Diagram
2.11 AEC Mapping
2.11.1 Audio Expansion Connector 1
The following interfaces and 10s are included on Audio Expansion Connector 1 (AEC1):
* 1 x SPI: SPIO with two chip selects (SPI0_CS0 and SPI0_CS1)
* 1xI12C:12C3
* 1xUART : UART2
« 2xPWM: EPWMO_A and EPWMO_B
* 1 x Reference Clock Input: AEC1_REFCLKIN
* 1 x Reference Clock Output: AEC1_REFCLKOUT
* 1 xMCAN: MCAN4
* 2xeCAP: ECAP1 and ECAP2
* 2 xMCcASP : McASPO and McASP4
» 2xGPIO: AEC1_GPIO_0 and AEC1_GPIO 1
* 5V and 1.8V supply voltages (Current limited to 150mA and 250mA)
Table 2-24 lists all the AM275 EVM signals routed to AEC1.
Table 2-24. AEC1 Pinout
Pin Number Net Name Pin Number Net Name
1 MCU_PORz 2 VCC_5V0
3 EPWMO_A 4 VCC_5V0
5 EPWMO0_B 6 VCC_5V0
7 DGND 8 DGND
9 ECAP1_IN_APWM_OUT 10 VCC1V8_SYS
1 ECAP2_IN_APWM_OUT 12 VCC1V8_SYS
13 NC 14 NC
SPRUJESC — DECEMBER 2024 — REVISED JUNE 2025 AM275x Evaluation Module User's Guide 47

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJE8
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJE8C&partnum=AM2754,

13 TEXAS

INSTRUMENTS
Hardware www.ti.com
Table 2-24. AEC1 Pinout (continued)
Pin Number Net Name Pin Number Net Name
15 DGND 16 DGND
17 SPI0_CLK 18 12C3_SCL_1V8
19 SPI0_DO0 20 12C3_SDA_1V8
21 SPI0_D1 22 DGND
23 SPI0_CSO0 24 SPI0_CS1
25 DGND 26 DGND
27 MCASPO_AXRO 28 MCASPO_AXR2
29 MCASPO_AXR1 30 MCASPO_AXR3
31 DGND 32 MCASPO_AXR4
33 AEC1_REFCLKIN 34 MCASPO_AXR5
35 DGND 36 DGND
37 MCASPO_ACLKX 38 MCASPO_AXR7
39 MCASPO_AFSX 40 MCASPO_AXR9
41 MCASPO_AFSR 42 AEC1_GPIO0_0
43 MCASPO_ACLKR 44 AEC1_GPIOO0_1
45 DGND 46 DGND
47 AEC1_REFCLKOUT 48 NC
49 DGND 50 DGND
51 MCAN4_TX 52 NC
53 MCAN4_RX_R 54 NC
55 RESETSTATZ_1V8 56 NC
57 DGND 58 DGND
59 NC 60 UART2_TXD
61 NC 62 UART2_RXD
63 NC 64 NC
65 DGND 66 DGND
67 MCASP4_AXRO0 68 NC
69 MCASP4_AXR3 70 NC
71 MCASP4_AXR4 72 NC
73 MCASP4_AXR5 74 NC
75 DGND 76 DGND
77 MCASP4_ACLKX 78 MCASP4_ACLKR
79 MCASP4_AFSX 80 MCASP4_AFSR

2.11.2 Audio Expansion Connector 2

The following interfaces and 10s are included on Audio Expansion Connector 2 (AEC2):
1 x SPI : SPI1 with two chip selects (SPI1_CS0 and SPI1_CS1)

1x12C :12C5
1 x UART : UART3
1 x PWM: EPWM1_A

1 x Reference Clock Input: AEC2_REFCLKIN
1 x Reference Clock Output: AEC2_REFCLKOUT

1 x MCAN: MCAN1
2 x eCAP: ECAPO and ECAP3

2 x McASP : McASP2 and McASP3

2 x GPIO: AEC2_GPIO_0 and AEC2_GPIO_1
5V and 1.8V supply voltages (Current limited to 150mA and 250mA)
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Table 2-25 lists all the AM275 EVM signals routed to AEC1.

Table 2-25. AEC2 Pinout

Pin Number NET NAME Pin Number NET NAME
1 MCU_PORz 2 VCC_5V0
3 EPWM1_A 4 VCC_5V0
5 NC 6 VCC_5V0
7 DGND 8 DGND
9 ECAP3_IN_APWM_OUT 10 VCC1V8_SYS
1 ECAPO_IN_APWM_OUT 12 VCC1V8_SYS
13 NC 14 NC
15 DGND 16 DGND
17 SPI1_CLK 18 12C5_SCL_1V8
19 SPI1_DO0 20 12C5_SDA_1V8
21 SPI1_D1 22 DGND
23 SPI1_CS0 24 SPI1_CS1
25 DGND 26 DGND
27 MCASP2_AXRO0 28 MCASP2_AXR2
29 MCASP2_AXR1 30 MCASP2_AXR3
31 DGND 32 MCASP2_AXR4
33 AEC2_REFCLKIN 34 MCASP2_AXR5
35 DGND 36 DGND
37 MCASP2_ACLKX 38 NC
39 MCASP2_AFSX 40 NC
41 MCASP2_AFSR 42 AEC2_GPIO0_0
43 MCASP2_ACLKR 44 AEC2_GPIO0_1
45 DGND 46 DGND
47 AEC2_REFCLKOUT 48 NC
49 DGND 50 DGND
51 MCAN1_TX 52 NC
53 MCAN1_RX_R 54 NC
55 RESETSTATZ_1V8 56 NC
57 DGND 58 DGND
59 NC 60 UART3_TXD
61 NC 62 UART3_RXD
63 NC 64 NC
65 DGND 66 DGND
67 MCASP3_AXRO0 68 NC
69 MCASP3_AXR1 70 NC
71 MCASP3_AXR2 72 NC
73 MCASP3_AXR3 74 NC
75 DGND 76 DGND
77 MCASP3_ACLKX 78 MCASP3_ACLKR
79 MCASP3_AFSX 80 MCASP3_AFSR
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2.12 Test Points

The AM275 EVM features multiple test points for power, ground, and critical signals.

Table 2-26 outlines test points for each power output on the AM275x EVM.

Table 2-26. Test Points

Test Point Power Supply Voltage

TP107 VBUS_TYPEC1 5V/9V/15V
TP108 VBUS_TYPEC2 5V/9V/15V
TP104 VMAIN 5V/9V/15V
TP96 FT4232_USB_VBUS 5V
TP86 SOC_DVvDD1V8 1.8V
TP83 SOC_DVDD3V3 3.3V
TP103 VCC_5V0 5V
TP79 VDDA_1V8 1.8V
TP53 VDD_CORE 0.85V/0.75V
TP60 VDDR_CORE 0.85V
TP92 VDD_2V5 2.5V
TP69 VPP_1V8 1.8V
TP68 VCC3V3_XDS 3.3V
TP21 vVDD_MMCO0_SD 3.3V
TP78 XDS_USB_VBUS 5V
TP74 VINT_LDO 1.8V
J29.3 VCC_3V3_8YS 3.3v
J29.1 VCC1V8_SYS 1.8V
TP80 VDDSHV_CANUART 1.8V
TP52 VDD_CANUART 0.85V
TP75 PMIC_LPM_ENO 1.8V
TP81 PMIC_EN 1.8V
TP54 MCU_ERRORnN 1.8V
TP50 MCU_RESETz 1.8V
TP592 RESETSTATz 1.8V
TP100 RESETSTATz_1V8 1.8V
TP586 WKUP_CLKOUTO 1.8V
TP49 MCU_PORz 1.8V
TP587 OSBCLKO 1.8V

J34.2,J9.2, TP1, J7.2, TP40, TP44, TP42, TP41, DGND ov

TP85, J32.2, TP106, J2.2, J21.2, J21.10, J31.12, TP2
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3 Hardware Design Files
To download the zip file containing the latest design files for the EVM, click the following link

4 Additional Information
4.1 If You need Assistance

If you have any feedback or questions, support for the AM275x EVM is provided by the Tl Product Information
Center (PIC) and the TI E2E™ Forum. Contact information for the PIC can be found on the Tl website.
Additional device-specific information can be found in Section 5.1.

4.2 Trademarks

Ethernet™ is a trademark of ODVA, Inc.

Code Composer Studio™ is a trademark of Texas Instruments.

eMMC™ is a trademark of MultiMediaCard Association.

Cortex™ is a trademark of Arm Limited (or its subsidiaries) in the US and/or elsewhere.

USB Type-C® and USB-C® are registered trademarks of USB Implementers Forum.

E2E® is a registered trademark of Texas Instruments.

Arm@® is a registered trademark of Arm Limited (or its subsidiaries) in the US and/or elsewhere.
All trademarks are the property of their respective owners.

4.3 Rev. E2 Design Changes

The AM275x EVM had various design changes for Revision E2 of the board. The changes are listed below:

* Replaced C640 with a 1uF Capacitor, and replaced R680 and R677 with 1 kilo-ohm resistors to remove
undesired leakage on VCC_5VO rail.

* Replaced C213 and C216 with 18pf capacitor for load capacitance increase.

* Replaced GPIO_eMMC_RSTn pull-up resistor R115 with 10 kilo-ohm resistor.

* Replaced eMMC data[D7-D0] & CMD pin pull-up resistors with 47 kilo-ohm resistors.

* Replace the uSD connector signals' pull-up resistors with 47 kilo-ohm resistors.

+ Changed named net names in the schematic for UARTO TX and RX for appropriate routing to/from XDS110
debug IC.

* Added a 1 kilo-ohm pull-down resistor on VSEL_SD_SOC to prevent floating state input to buffer.

* Added buffer between SAFETY_ERRORnN output and PMIC WD_DISABLE (GPIO6) to make sure the PMIC
watchdog remains disabled without interference from the SoC until the entire power sequence is completed.

* Made the output enable logic of FT4232 UART buffers to be driven by the inverse of Resetstatz such that
UART2 RX can only drive the BOOTMODES line when the device is out of reset.

* Replace eMMC chip (MTFC32GAZAQHD-IT) with the new alternate MTFC32GBCAQTC-AAT from Micron.

* Change net name of SoC_GPIO1_49 to SoC_GPIO0_38 and GPIO1_23 INTn to MCU_GPIOO0_1_INTn to
align with corresponding SoC instance names in GPIO mode.
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5 References

5.1 Reference Documents

In addition to this document, the following references are available for download at www.ti.com.

*  AM275x Signal Processing Microcontrollers
*  AM275x Signal Processing Microcontrollers Data Sheet
*  AM275x Signal Processing Microcontrollers Technical Reference Manual

» Texas Instruments Code Composer Studio
* Updating XDS110 Firmware

5.2 Other Tl Components Used This Design

This EVM uses various other Tl components for the functions. A consolidated list of these components with links

to the Tl product datasheets is shown below.

* TPS65224-Q1 PMIC

* TPS746 Low Dropout Regulator

e TLV7589P Low Dropout Regulator

* TPS7A21-Q1 Low Dropout Regulator
* TPS22810 Load Switch

* TPS65988 Power Delivery Controller
+ LM61460-Q1 Step-Down Converter

* TMUX154E 2:1 Analog Switch

* LMK6C LVCMOS Oscillator

* LMK1C1103 Clock Buffer

* TMC1294NCPDT XDS110 Controller
*  TMP411 Temperature Sensor

» TADb5212 stereo audio DAC

* PCM6240 Audio ADC

* CDCE6214 Clock Generator

» TS5A3357-Q1 3:1 Analog Switch Multiplexer

* TPS22919 Load Switch

* TPS22918 Load Switch

* TPS62824 Load Switch

» TS3DDR3812 1:2 Switch Multiplexer

» TMUX1136 2:1 Analog Switch

* TXBO0108 Voltage-Level Translator

* INA228 Current Monitor with I12C Interface
* TCAN1043A-Q1 CAN Transceiver

* TCAG6424A I/O Expander
 SN74AVC8T245 Boot Buffer

6 Revision History

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision B (March 2025) to Revision C (June 2025)

« Added note: Rev E2 of the AM275 EVM is the same as Rev A of the AM275 EVM........cooueeiiiiiiiiiiieeeeeiieinn. 3
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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
Tl 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 © 2025, Texas Instruments Incorporated
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