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AMG62Px Sitara™ Processors
1 Features One Camera Serial Interface (CSI-2) Receiver with

Processor Cores:

Up to Quad 64-bit Arm® Cortex®-A53

microprocessor subsystem at up to 1.4GHz

— Quad-core Cortex-A53 cluster with 512KB L2
shared cache with SECDED ECC

— Each A53 core has 32KB L1 DCache with
SECDED ECC and 32KB L1 ICache with Parity
protection

Single-core Arm® Cortex®-R5F at up to 800MHz,

integrated as part of MCU Channel with FFI

— 32KB ICache, 32KB L1 DCache, and 64KB
TCM with SECDED ECC on all memories

— 512KB SRAM with SECDED ECC

Single-core Arm® Cortex®-R5F at up to 800MHz,

integrated to support Device Management

— 32KB ICache, 32KB L1 DCache, and 64KB
TCM with SECDED ECC on all memories

Multimedia:

Display subsystem
— Triple display support over OLDI (LVDS) (1x

OLDI-DL, 1x or 2x OLDI-SL), DSI or DPI

» OLDI-SL (Single Link): up to 1920 x 1080 at
60fps (165MHZ Pixel Clock)

* OLDI-DL (Dual Link): up to 3840 x 1080 at
60fps (150MHz Pixel Clock)

« MIPI® DSI: with 4 Lane MIPI® D-PHY
supports up to 3840 x 1080 at 60fps
(300MHz Pixel Clock)

» DPI (24-bit RGB parallel interface): up to
1920 x 1080 at 60fps (165MHz pixel clock)

— Four display pipelines with hardware overlay
support. A maximum of two display pipelines
may be used per display.

— Supports safety features such as freeze frame
detection and data correctness check

3D Graphics Processing Unit

— IMG BXS-4-64 with 256KB cache

— Up to 50GFLOPS

— Single shader core

— OpenGL ES3.2 and Vulkan 1.2 API support

4 Lane D-PHY
— MIPI® CSI-2 v1.3 Compliant + MIPI D-PHY 1.2
— Support for 1,2,3 or 4 data lane mode up to
2.5Gbps per lane
— ECC verification/correction with CRC check +
ECC on RAM
— Virtual Channel support (up to 16)
— Ability to write stream data directly to DDR via
DMA
Video Encoder/Decoder
— Support for HEVC (H.265) Main profiles at
Level 5.1 High-tier
— Support for H.264 BaseLine/Main/High Profiles
at Level 5.2
— Support for up to 4K UHD resolution
(3840 x 2160)
* Up to 300MPixels/s operation, with reduced
clocking options available for lower power
applications with lower performance needs

Memory Subsystem:

Up to 1.09MB of On-chip RAM

— 64KB of On-Chip RAM (OCRAM) with
SECDED ECC, can be divided into smaller
banks in increments of 32KB for as many as
2 separate memory banks

— 256KB of On-Chip RAM with SECDED ECC in
SMS Subsystem

— 176KB of On-Chip RAM with SECDED ECC in
SMS Subsystem for Tl security firmware

— 512KB of On-chip RAM with SECDED ECC in
Cortex-R5F MCU Subsystem

— 64KB of On-chip RAM with SECDED ECC in
Device Manager Subsystem

DDR Subsystem (DDRSS)

— Supports LPDDR4 memory type

— 32-bit data bus with inline ECC

— Supports speeds up to 3733MT/s

Max size of 8GB

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.


https://www.ti.com/product/AM62P
https://www.ti.com/product/AM62P-Q1
https://www.ti.com/lit/pdf/SPRSP89

AM62P, AM62P-Q1
SPRSP89C — DECEMBER 2023 — REVISED OCTOBER 2025

i3 TEXAS
INSTRUMENTS

www.ti.com

Functional Safety:

Functional Safety-Compliant targeted [Industrial]
— Developed for functional safety applications
— Documentation will be available to aid IEC
61508 functional safety system design
— Systematic capability up to SIL 3 targeted
— Hardware Integrity up to SIL 2 targeted
— Safety-related certification
+ |EC 61508 by TUV SUD planned
Functional Safety-Compliant targeted [Automotive]
— Developed for functional safety applications
— Documentation will be available to aid ISO
26262 functional safety system design
— Systematic capability up to ASIL D targeted
— Hardware integrity up to ASIL B targeted
— Safety-related certification
+ 1S0 26262 by TUV SUD planned
AEC - Q100 qualified [Automotive]

Security:

Secure boot supported

— Hardware-enforced Root-of-Trust (RoT)

— Support to switch RoT via backup key

— Support for takeover protection, IP protection,
and anti-roll back protection

Trusted Execution Environment (TEE) supported

— Arm TrustZone® based TEE

— Extensive firewall support for isolation

— Secure watchdog/timer/IPC

— Secure storage support

— Replay Protected Memory Block (RPMB)
support

Dedicated Security Controller with user

programmable HSM core and dedicated security

DMA & IPC subsystem for isolated processing

Cryptographic acceleration supported

— Session-aware cryptographic engine with ability
to auto-switch key-material based on incoming
data stream
» Supports cryptographic cores

— AES - 128-/192-/256-Bit key sizes

— SHA2 - 224-/256-/384-/512-Bit key sizes

— DRBG with true random number generator

— PKA (Public Key Accelerator) to Assist in
RSA/ECC processing for secure boot

Debugging security

— Secure software controlled debug access

— Security aware debugging

High-Speed Interfaces:

Integrated Ethernet switch supporting (total 2

external ports)

— RMII(10/100) or RGMII (10/100/1000)

— |EEE1588 (Annex D, Annex E, Annex F with
802.1AS PTP)

— Clause 45 MDIO PHY management

— Packet Classifier based on ALE engine with
512 classifiers

— Priority based flow control

— Time Sensitive Networking (TSN) support

— Four CPU H/W interrupt Pacing
IP/UDP/TCP checksum offload in hardware

Two USB2.0 Ports

— Port configurable as USB host, USB peripheral,
or USB Dual-Role Device (DRD mode)

— Integrated USB VBUS detection

General Connectivity:

9x Universal Asynchronous Receiver-Transmitters

(UART)

5x Serial Peripheral Interface (SPI) controllers

6x Inter-Integrated Circuit (12C) ports

3x Multichannel Audio Serial Ports (McASP)

— Transmit and Receive Clocks up to 50MHz

— Up to 4/6/16 Serial Data Pins across 3x McASP
with Independent TX and RX Clocks

— Supports Time Division Multiplexing (TDM),
Inter-IC Sound (12S), and Similar Formats

— Supports Digital Audio Interface Transmission
(SPDIF, IEC60958-1, and AES-3 Formats)

— FIFO Buffers for Transmit and Receive (256
Bytes)
Support for audio reference output clock

3x enhanced PWM modules (ePWM)

3x enhanced Quadrature Encoder Pulse modules

(eQEP)

3x enhanced Capture modules (eCAP)

General-Purpose 1/0 (GPIO), All LVCMOS 1/O can

be configured as GPIO

4x Controller Area Network (CAN) modules with

CAN-FD support

— Conforms w/ CAN Protocol 2.0 A, B and ISO
11898-1

— Full CAN-FD support (up to 64 data bytes)

— Parity/ECC check for Message RAM

— Speed up to 8Mbps
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Media and Data Storage:

3x Multi-Media Card/Secure Digital® (MMC/SD®/
SDIO) interfaces
— 1x 8-bit eMMC interface up to:
»  HS200 for non-Q1 devices
+ HS400 for Q1 devices
— 2x 4-bit SD/SDIO interfaces up to UHS-I
— Compliant with eMMC 5.1, SD 3.0, and SDIO
Version 3.0
1x General-Purpose Memory Controller (GPMC)
up to 133MHz
— Flexible 8- and 16-bit Asynchronous Memory

Interface with up to four Chip (22-bit address)

Selects (NAND, NOR, Muxed-NOR, and

SRAM)

— Uses BCH code to support 4-, 8-, or 16-bit ECC
— Uses Hamming code to support 1-bit ECC
— Error Locator Module (ELM)

* Used with the GPMC to locate addresses
of data errors from syndrome polynomials
generated using a BCH algorithm

» Supports 4-, 8-, and 16-bit per 512-

Byte block error location based on BCH
algorithms
OSPI/QSPI with DDR / SDR support
— Support for Serial NAND and Serial NOR Flash
devices
— 4GBytes memory address support
— XIP mode with optional on-the-fly encryption

Power Management:

Low-power modes supported by Device Manager:

— Partial 10 support for CAN/GPIO/UART wakeup

— 1/0O Only + DDR in Self Refresh for Suspend to
RAM

— DeepSleep

— MCU Only

— Standby

— Dynamic frequency scaling

Optimal Power Management Solution:

Recommended Tl Power Management ICs (PMIC)

— Supports up to Automotive ASIL-B functional
safety when powering the AEC — Q100
qualified AM62P-Q1 device

— Supports up to SIL-2 functional safety industrial
applications when powering the AM62P device

— Companion PMIC is specially designed to meet
power supply requirements

— Flexible mapping and factory programmed
configurations to support different use cases

Boot Options:

UART

[2C EEPROM

OSPI/QSPI Flash

GPMC NOR/NAND Flash

SD Card

eMMC

USB (host) Mass storage

USB (device) boot from external host (DFU mode)
Ethernet

Technology / Package:

16nm FinFET technology
17mm x 17mm, 0.65/0.8mm pitch with VCA, 466-
pin FCBGA
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2 Applications

* Industrial Human Machine Interfaces (HMI)
» Appliance User Interface and Connectivity
* Medical Equipment

* Automotive Instrument Clusters

* Automotive Display

* Augmented Reality HUD

3 Description

The AM62Px (P = Plus) is an extension of the existing Sitara™ AM62x low-cost family of application processors
built for high-performance embedded 3D display applications. Scalable Arm® Cortex®-A53 performance and
embedded features, such as: multi-screen high-definition display support, 3D-graphics acceleration, 4K video
acceleration, and extensive peripherals make the AM62Px well-suited for a broad range of automotive and
industrial applications, including automotive digital instrumentation, automotive displays, industrial HMI, and
more.

Key features and benefits:

» Focus on innovation and fast development with Linux® and Android™ SDKs accompanied with real-time
functional safety and security SDKs.

» Address next wave of HMI designs with new generation of 3D GPU and 4K video acceleration.

« Enhance your design connectivity with an extensive set of automotive and high-speed IOs, including: 4x
CAN-FD, 3-port Gigabit Ethernet switch (two external ports) with TSN support, and two USB2.0 ports.

« Supports the latest cybersecurity requirements with the built-in Hardware Security Module (HSM).

« Provides intelligent features, such as: facial recognition and touchless HMI with Arm® Cortex®-A53 CPUs
and open-source Al software and tools

The AM62Px processors comply with the AEC - Q100 automotive standard and support industrial-grade. ASIL-B
and SIL-2 functional safety requirements can be addressed using an integrated Arm Cortex-R5F core and
dedicated peripherals, which can all be isolated from the rest of the processor.

Products in the AM62Px processor family:

AM62P-Q1 — Automotive digital instrumentation SoC with scalable Arm Cortex-A53 performance, multi high-
definition display support, 3D GPU and 4K video acceleration.

Featured design resources:

* Hardware Evaluation Module (EVM) - SK-AM62P-LP
« Software Development Kit (SDK) - PROCESSOR-SDK-AM62P
* Linux Academy

Package Information

PART NUMBER PACKAGE(") PACKAGE SIZE(®)
AM62P54 AMH (FCBGA, 466) 17mm x 17mm
AM62P54-Q1 0.65/0.8mm, with VCA

AM62P52 AMH (FCBGA, 466) 17mm x 17mm
AM62P52-Q1 0.65/0.8mm, with VCA

AM62P34 AMH (FCBGA, 466) 17mm x 17mm
AM62P34-Q1 0.65/0.8mm, with VCA

AM62P32 AMH (FCBGA, 466) 17mm x 17mm
AM62P32-Q1 0.65/0.8mm, with VCA

(1)  For more information, see Mechanical, Packaging, and Orderable Information.
(2) The package size (length x width) is a nominal value and includes pins, where applicable.
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3.1 Functional Block Diagram

Figure 3-1 is functional block diagram for the device.

Note

To understand what device features are currently supported by Tl Software Development Kits (SDKs),
search for the AM62P Software Build Sheet located in the Downloads tab option provided at

Processor-SDK-AM62P.

Application Cores

Arm®
Cortex"-A53

8x UART

2x CAN-FD

5x 12C

(Secure Boot)

426KB SRAM with ECC

X
(7]
=

Power
Manager

Arm®
Cortex®-A53

512KB Shared L2 with ECC

General Connectivity and 10

2-port Gb Ethernet w/ 1588

3x ePWM

3x eCAP

AM62Px

MCU Channel
with FFI

Device Management

64KB TCM
with ECC
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Cortex °-R5F
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Safety DTK System Memory
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(MCUSS)
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ECC (32b)

3x MMCSD

Multimedia

H.264/H.265
Video Codec

UART

3x Display with

2x CAN-FD OLDI/DPI/DSI

CSI2-RX 4L

12C 3D Graphics

Processing Unit

Security

DRBG

TRNG

System Services

DCC RTC

Timers

Figure 3-1. Functional Block Diagram
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4 Device Comparison

Table 4-1 shows a comparison between devices, highlighting the differences.

Note

Availability of features listed in this table are a function of shared IO pins, where IO signals associated
with many of the features are multiplexed to a limited number of pins. The SysConfig tool should
be used to assign signal functions to pins. This will provide a better understanding of limitations

associated with pin multiplexing.

Note

To understand what device features are currently supported by Tl Software Development Kits (SDKs),
search for the AM62P Software Build Sheet located in the Downloads tab option provided at

Processor-SDK-AM62P.

Table 4-1. Device Comparison

I REFERENCE AM62P, AM62P-Q1
NAME AM62P54 \ AM62P52 AM62P34 AM62P32
WKUP_CTRL_MMR_CFGO0_JTAG_USER_ID[31:13] ()
Register bit values by device "Features" code (See Nomenclature Description table for more information on device features)
G: - 0x352A7 - 0x351A7
M: 0x352ED 0x352AD 0x351ED 0x351AD
PROCESSORS AND ACCELERATORS
Speed Grades See Device Speed Grades table
Ar‘m Cortex-A53 Arm A53 Quad Core Dual Core Quad Core Dual Core
Microprocessor Subsystem
Arm Cortex-R5F in MCU domain MCU_RS5F FunCtionﬁ:”g;‘?e?y%pﬁona|(3)
Graphics Processing Unit GPU Yes Yes No No
Video Encoder / Decoder VENC/VDEC Yes
Device Management Subsystem WKUP_R5F Single Core
Hardware Security Module HSM Yes
Crypto Accelerators Security Yes
PROGRAM AND DATA STORAGE
On-Chip Shared Memory (RAM) in MAIN Domain | OCSRAM 64KB
On-Chip Shared Memory (RAM) in MCU Domain | MCU_MSRAM 512KB
LPDDR4 DDR Subsystem DDRSS 32-bit data with inline ECC up to 8GB
General-Purpose Memory Controller GPMC Up to 128MB with ECC
PERIPHERALS
1x DPI
Display Subsystem DSS 1x OLDI (LVDS)
1x DSI
Modular Controller Area Network Interface MCAN 4
Full CAN-FD Support CAN-FD Yes
General-Purpose 1/0 GPIO Up to 158
Inter-Integrated Circuit Interface 12C 6
Multichannel Audio Serial Port MCASP 3
Multichannel Serial Peripheral Interface MCSPI 5
1x eMMC (8-bits) up to:
Multi-Media Card/Secure Digital Interface MMC/SD Hs,fgfofgrfgf&(];eii\gges
2x SD/SDIO (4-bits)
Flash Subsystem (FSS)® OSPI0/QSPIO Yes®
Gigabit Ethernet Interface CPSW3G Yes
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Table 4-1. Device Comparison (continued)

FEATURES REFERENCE AM62P, AM62P-Q1
NAME AM62P54 \ AM62P52 \ AM62P34 AM62P32
General-Purpose Timers TIMER 14 (4 in MCU and 2 in WKUP)
Global Timer Counter GTC 1
Enhanced Pulse-Width Modulator Module EPWM 3
Enhanced Capture Module ECAP 3
Enhanced Quadrature Encoder Pulse Module EQEP 3
Universal Asynchronous Receiver and Transmitter | UART 9
CSI2-RX Controller with DPHY CSI-RX 1
USB2.0 Controller with PHY USB 2.0 2

(1)  For more details about the WKUP_CTRL_MMR_CFGO0_JTAG_USER_ID register and DEVICE_ID bit field, see the device TRM.

(2) One flash interface, configured as OSPIO or QSPIO.

(3) Functional Safety is available when selecting an orderable part number that includes a feature code of S to Z. Refer to Device Naming
Convention for definition of feature codes.

4.1 Related Products

Sitara™ processors are a broad family of scalable processors based on Arm® Cortex®-A cores with flexible
accelerators, peripherals, connectivity, and unified software support — perfect for sensors to servers. Sitara
processors have the reliability and functional safety support required for use in industrial and automotive
applications.

Sitara™ microcontrollers are best-in-class Arm®-based 32-bit microcontrollers (MCUs) offering a scalable
portfolio of high-performance and power-efficient devices to help meet your system needs. Bring capabilities
such as functional safety, power efficiency, real-time control, advanced networking, analytics, and security to
your designs.

AM64x Sitara™ processors target industrial applications such as Factory Automation and Control (FAC), and
motor control that utilize Linux application processing cores (Cortex®-A53), real-time processing cores (Cortex®-
R5F), and Industrial Communication Subsystems (PRU_ICSSGs) to support protocols such as EtherCAT,
Profinet, or EtherNet/IP. AM64x implements one CPSW3G and two PRU_ICSSGs for supporting up to five
gigabit Ethernet ports. The device also supports an extensive set of peripherals including a single lane of PCle
Gen2 or USB SuperSpeed Gen1, functional safety options, secure boot, and run-time security.

AMG623 Sitara™ processors are an Internet of Things (IoT) and gateway SoC with Arm® Cortex®-A53-based
object and gesture recognition. The low-cost AM623 Sitara™ MPU family of application processors are built for
Linux® application development. With scalable Arm® Cortex®-A53 performance, embedded features such as
dual-display support, and an extensive set of peripherals make the AM623 device well-suited for a broad range
of industrial and automotive applications.

AMG625 Sitara™ processors are a human-machine-interaction SoC with Arm® Cortex®-A53-and full-HD dual
display. The low-cost AM625 Sitara™ MPU family of application processors are built for Linux® application
development. With scalable Arm® Cortex®-A53 performance, embedded features such as dual-display support,
3D graphics acceleration, and an extensive set of peripherals make the AM625 device well-suited for a broad
range of industrial and automotive applications.

AMG62A3 Sitara™ and AM62A7 Sitara™ processors are an embedded vision SoC that utilizes 1-4x Cortex
A-53 ARM Cores and 1 or 2 TOPS analytics hardware accelerator. This scalable, high performance AM62Ax
Sitara MPU family of application processors are built for Linux application development. AM62Ax is well suited
for a broad range of industrial and automotive applications with embedded features such as h.264/h.265 encode/
decode, secure boot, image signal processing and a deep learning accelerator.

Products to complete your design:
* Ethernet PHYs

* Power-supply solutions

+ Power management
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* Clocks and timing
* Power switches
* CAN transceivers
* ESD Protection

Please reference the AM62Px EVM schematic for details of how these devices are implemented in a system
design, and bill of materials for specific part number recommendations.
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5 Terminal Configuration and Functions
5.1 Pin Diagrams

Note
The terms "ball", "pin", and "terminal" are used interchangeably throughout the document. An attempt
is made to use "ball" only when referring to the physical package.

Figure 5-1 shows the ball locations for the 466-ball flip chip ball grid array (FCBGA) package, where the HTML
version provides additional information when hovering your cursor over a ball. This figure is used in conjunction
with Section 5.2.1 through Table 5-74 (Pin Attributes table and all Signal Descriptions tables, including the
Connectivity Requirements table).
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Figure 5-1. AMH FCBGA Pin Diagram (Top View)
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5.2 Pin Attributes

The following list describes the contents of each column in Table 5-1, Pin Attributes (AMH Package):

1.

2.

BALL NUMBER: Ball numbers assigned to each terminal of the Ball Grid Array package.

BALL NAME: Ball name assigned to each terminal of the Ball Grid Array package (this name is typically
taken from the primary MUXMODE 0 signal function).

SIGNAL NAME: Signal name(s) of all dedicated and pin multiplexed signal functions associated with a ball.

Note

Many device pins support multiple signal functions. Some signal functions are selected via a single
layer of multiplexers associated with pins. Other signal functions are selected via two or more layers
of multiplexers, where one layer is associated with the pins and other layers are associated with
peripheral logic functions.

Table 5-1, Pin Attributes (AMH Package) only defines signal multiplexing at the pins. For more
information, related to signal multiplexing at the pins, see Pad Configuration Registers section in
Device Configuration chapter of the device TRM. Refer to the respective peripheral chapter in the
device TRM for information associated with peripheral signal multiplexing.

MUX MODE: The MUXMODE value associated with each pin multiplexed signal function:
a. MUXMODE 0 is the primary pin multiplexed signal function. However, the primary pin multiplexed signal
function is not necessarily the default pin multiplexed signal function.

Note

The value found in the MUX MODE AFTER RESET column defines the default pin multiplexed
signal function selected when MCU_PORz is deasserted.

a. MUXMODE values 1 through 15 are possible for pin multiplexed signal functions. However, not all
MUXMODE values have been implemented. The only valid MUXMODE values are those defined as pin
multiplexed signal functions within the Pin Attributes table. Only valid values of MUXMODE should be
used.

b. Bootstrap defines SOC configuration pins, where the logic state applied to each pin is latched on the
rising edge of PORz_OUT. These input signal functions are fixed to their respective pins and are not
programable via MUXMODE.

c. An empty box means Not Applicable.

Note

The following configurations of MUXMODE must be avoided for proper device operation.

» Configuring multiple pins operating as inputs to the same pin multiplexed signal function is not
supported as it can yield unexpected results.

» Configuring a pin to an undefined pin multiplexing mode will cause the pin behavior to be
undefined.
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5. TYPE: Signal type and direction:

* |=Input

* O = Output

* OD = Qutput, with open-drain output function

* |0 = Input, Output, or simultaneously Input and Output

* |OD = Input, Output, or simultaneously Input and Output, with open-drain output function
* |0OZ = Input, Output, or simultaneously Input and Output, with three-state output function
* OZ = Output with three-state output function

*+ A= Analog

« PWR = Power

* GND = Ground

+ CAP = LDO Capacitor.

6. DSIS: The deselected input state (DSIS) indicates the state driven to the subsystem input (logic "0", logic
"1", or "pad" level) when the pin multiplexed signal function is not selected by MUXMODE.

* 0: Logic 0 driven to the subsystem input.
* 1: Logic 1 driven to the subsystem input.
» pad: Logic state of the pad is driven to the subsystem input.
* An empty box means Not Applicable.

7. BALL STATE DURING RESET RX/TX/PULL: State of the terminal while MCU_PORz is asserted, where RX
defines the state of the input buffer, TX defines the state of the output buffer, and PULL defines the state of
internal pull resistors:

*  RX (Input buffer)
— Off: The input buffer is disabled.
— On: The input buffer is enabled.
*  TX (Output buffer)
— Off: The output buffer is disabled.
— Low: The output buffer is enabled and drives Vq,.
— High: The output buffer is enabled and drives Vop.
* PULL (Internal pull resistors)
— Off: Internal pull resistors are turned off.
— Up: Internal pull-up resistor is turned on.
— Down: Internal pull-down resistor is turned on.
— NA: Not Applicable.
* An empty box means Not Applicable.

8. BALL STATE AFTER RESET RX/TX/PULL: State of the terminal after MCU_PORz is deasserted, where
RX defines the state of the input buffer, TX defines the state of the output buffer, and PULL defines the state
of internal pull resistors:

*  RX (Input buffer)
— Off: The input buffer is disabled.
— On: The input buffer is enabled.
«  TX (Output buffer)
— Off: The output buffer is disabled.
— SS: The subsystem selected with MUXMODE determines the output buffer state.
* PULL (Internal pull resistors)
— Off: Internal pull resistors are turned off.
— Up: Internal pull-up resistor is turned on.
— Down: Internal pull-down resistor is turned on.
— NA: Not Applicable.
* An empty box means Not Applicable.
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9.

10.

11.

12.

13.

14.

15.

16.

MUX MODE AFTER RESET: The value found in this column defines the default pin multiplexed signal
function after MCU_PORz is deasserted.

An empty box means Not Applicable.

1/0 OPERATING VOLTAGE: This column describes 1/0 operating voltage options of the respective power

supply, when applicable.
An empty box means Not Applicable.

For more information, see valid operating voltage range(s) defined for each power supply in Section 6.5,
Recommended Operating Conditions.

POWER: The power supply of the associated 1/0, when applicable.
An empty box means Not Applicable.

HYS: Indicates if the input buffer associated with this I1/O has hysteresis:
* Yes: With hysteresis

* No: Without hysteresis

* An empty box means Not Applicable.

For more information, see the hysteresis values in Section 6.8, Electrical Characteristics.

BUFFER TYPE: This column defines the buffer type associated with a terminal. This information can be
used to determine which Electrical Characteristics table is applicable.

An empty box means Not Applicable.

For electrical characteristics, refer to the appropriate buffer type table in Section 6.8, Electrical
Characteristics.

PULL UP/DOWN TYPE: Indicates the presence of an internal pullup or pulldown resistor. Pullup and
pulldown resistors can be enabled or disabled via software.

*  PU: Internal pull-up

* PD: Internal pull-down

» PU/PD: Internal pull-up and pull-down

* An empty box means No internal pull.

PADCONFIG Register:Name of the 10 pad configuration register associated with Ball.

PADCONFIG Address:Physical address of the 10 pad configuration register associated with Ball.
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Table 5-1. Pin Attributes (AMH Package)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE 1o PULL
NUI:‘B“IE; [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘I(S';E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? TBYL:’I:EF[EE] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RX/TXIPULL) [7] | (RX/TX/PULL) [8] 9]
1A8 CAP_VDDS0 CAP_VDDS0 CAP
1C10 CAP_VDDS1 CAP_VDDS1 CAP
1B6 CAP_VDDS2 CAP_VDDS2 CAP
1F10 CAP_VDDS3 CAP_VDDS3 CAP
1B9 CAP_VDDS5 CAP_VDDS5 CAP
1C9 CAP_VDDS6 CAP_VDDS6 CAP
1B2 CAP_VDDS_CANUART CAP_VDDS_CANUART CAP
1B4 CAP_VDDS_MCU CAP_VDDS_MCU CAP
AE12 CSI0_RXCLKN CSI0_RXCLKN I 1.8V VDDA_1P8_CSI_DSI D-PHY
AE1 CSI0_RXCLKP CSI0_RXCLKP I 1.8V VDDA_1P8_CSI_DSI D-PHY
AA15 CSI0_RXRCALIB CSI0_RXRCALIB A 1.8V VDDA_1P8_CSI_DSI D-PHY
AB11 CSI0_RXNO CSI0_RXNO I 1.8V VDDA_1P8_CS|_DSI D-PHY
AC10 CSI0_RXN1 CSI0_RXN1 I 1.8V VDDA_1P8_CSI_DSI D-PHY
AA10 CSI0_RXN2 CSI0_RXN2 I 1.8V VDDA_1P8_CSI_DSI D-PHY
AD9 CSI0_RXN3 CSI0_RXN3 I 1.8V VDDA_1P8_CS|_DSI D-PHY
AB10 CSI0_RXPO CSI0_RXPO I 1.8V VDDA_1P8_CSI_DSI D-PHY
AC9 CSI0_RXP1 CSI0_RXP1 I 1.8V VDDA_1P8_CSI_DSI D-PHY
AA9 CSI0_RXP2 CSI0_RXP2 I 1.8V VDDA_1P8_CSI_DSI D-PHY
AD8 CSI0_RXP3 CSI0_RXP3 I 1.8V VDDA_1P8_CSI_DSI D-PHY
VDDS_DDR,
T6 DDRO_ACT_n DDRO_ACT_n o) 1.4V VDDS, DDR G DDR
VDDS_DDR,
K3 DDRO_ALERT_n DDRO_ALERT_n 10 1.4V VDDS. DDR C DDR
VDDS_DDR,
T5 DDRO_CAS_n DDRO_CAS_n o) 1.4V VDDS. DDR G DDR
VDDS_DDR,
T DDRO_PAR DDRO_PAR o) 1.4V VDDS. DDR G DDR
VDDS_DDR,
P6 DDRO_RAS_n DDRO_RAS_n o) 1.4V VDDS. DDR G DDR
VDDS_DDR,
T4 DDRO_WE_n DDRO_WE_n o) 1.4V VDS, DDR G DDR
VDDS_DDR,
K5 DDRO_A0O DDRO_AOQ o) 1.4V VDS, DDR_C DDR
VDDS_DDR,
L2 DDRO_A1 DDRO_A1 o) 1.4V VDS, DDR_C DDR
VDDS_DDR,
L3 DDRO_A2 DDRO_A2 o) 1.4V VDDS, DDR G DDR
VDDS_DDR,
M2 DDRO_A3 DDRO_A3 o) 1.4V VDDS, DDR G DDR
VDDS_DDR,
N2 DDRO_A4 DDRO_A4 o) 1.4V VDDS. DDR G DDR
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
itk | OGNS Rewseris | sowawawer | wobe | €| 03| obwo | A | Arten | oeemamo | rowmin |3 | BUTER | uidomm
PADCONFIG Address [16] [ RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RXTXIPULL) [8] | [9]
K2 DDRO_A5 DDRO_A5 0 1.4V V\S%ZS_B%%Fi'c DDR
N3 |DDRO_A6 DDRO_A6 0 1.1V v\é%gfb%??'ib DDR
L1 DDRO_A7 DDRO_A7 o 1.1V v\é%%fb%%ib DDR
M1 DDRO_A8 DDRO_A8 o 1.4V v\é)%%s_f)%%ib DDR
T2 DDRO_A9 DDRO_A9 o 14V v\lg%gs_f)%?a'ib DDR
R2 DDRO_A10 DDRO_A10 0 14V V\I’D%DSS_—D%%FE'C DDR
N5 DDRO_A11 DDRO_A11 0 1.4V v\lg%%s__o%%i’c DDR
P3 DDRO_A12 DDRO_A12 0 1.4V v\lg%%s__o%%ib DDR
P2 DDRO_A13 DDRO_A13 0 1.4V V\S%ZS_B%%Fi'c DDR
N6 |DDRO_BAO DDRO_BAO 0 1.1V v\é%gfb%??'ib DDR
K4  |DDRO_BA1 DDRO_BAT o 1.1V v\é%%fb%%ib DDR
Y6 |DDRO_BGO DDRO_BGO o 1.1V v\é)%gsj%%ib DDR
Us DDRO_BGH DDRO_BG1 o 14V v\lg%gs_f)%?a'ib DDR
Y5  |DDRO_CALO DDRO_CALO A 1.0V V\I’D%DSS_—D%%FE'C DDR
R DDR0_CKO DDR0_CKO o 14V v\lg%%s__o%%i’c DDR
P1 DDRO_CK0_n DDRO_CKO_n o 11V v\lg%%s__o%%ib DDR
N4 |DDRO_CKEO DDRO_CKEQ o 14V V\S%ZS_B%%Fi'c DDR
P5 DDRO_CKE1 DDRO_CKET o 1.1V v\é%gfb%??'ib DDR
L6 DDRO_CS0_n DDRO_CSO0_n o 1.1v V\é%%%%%'} DDR
T3 DDRO_CS1_n DDRO_CS1_n o 1.1V v\é)%gsj%%ib DDR
c3 DDRO_DMO DDRO_DMO 10 14V v\lg%gs_f)%?a'ib DDR
H3 DDRO_DM1 DDRO_DM1 10 14V V\I’D%DSS_—D%%FE'C DDR
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
itk | OGNS Rewseris | sowawawer | wobe | €| 03| obwo | A | Arten | oeemamo | rowmin |3 | BUTER | uidomm
PADCONFIG Address [16] 141 RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXTXIPULL) [7] | (RXTX/PULL)[8] |  [9]
V4 DDRO_DM2 DDRO_DM2 10 1.1V V\S%ZS_B%%Fi'c DDR
AD1  |DDRO_DM3 DDRO_DM3 10 1.1V v\é%gfb%??'ib DDR
B2 DDRO_DQO DDRO_DQO 10 1.1V V\é%%%%%'} DDR
A3 |DDRo_DQf DDR0_DQ1 1o 1.1V v\é)%gsj%%ib DDR
A4 DDRO_DQ2 DDRO_DQ2 10 1.1V v\lg%gs_f)%?a'ib DDR
A5 DDRO_DQ3 DDRO_DQ3 10 1.1V V\I’D%DSS_—D%%FE'C DDR
A2 DDRO_DQ4 DDRO_DQ4 10 1.4V v\lg%%s__o%%ib DDR
B4 DDRO_DQ5 DDRO_DQS5 10 1.1v v\lg%%s__o%%ib DDR
D2 DDRO_DQ6 DDRO_DQ6 10 1.1v V\S%ZS_B%%Fi'c DDR
c4 DDRO_DQ7 DDRO_DQ7 10 1.1V v\é%gfb%??'ib DDR
E2 DDRO_DQS8 DDRO_DQS8 10 1.1V V\é%%%%%'} DDR
F1 DDRO_DQS DDR0_DQ9 10 1.1V v\é)%gsj%%ib DDR
G5  |DDR0_DQ10 DDR0_DQ10 10 1V v\lg%gs_f)%?a'ib DDR
F2 DDRO_DQ11 DDRO_DQ!11 10 1.1V V\I’D%DSS_—D%%FE'C DDR
G3 DDRO_DQ12 DDRO_DQ12 10 1.1v v\lg%%s__o%%ib DDR
Ha DDRO_DQ13 DDRO_DQ13 10 1.1v v\lg%%s__o%%ib DDR
52 DDRO_DQ14 DDRO_DQ14 10 1.1v V\S%ZS_B%%Fi'c DDR
G2 DDRO_DQ15 DDRO_DQ15 10 1.1V v\é%gfb%??'ib DDR
u2 DDRO_DQ16 DDRO_DQ16 10 1.1V v\é%%fb%%ib DDR
us  |DDRO_DQ17 DDRO_DQ17 1o 1.1V v\é)%gsj%%ib DDR
Us  |DDRO_DQ18 DDR0_DQ18 10 1V v\lg%gs_f)%?a'ib DDR
V5 DDRO_DQ19 DDRO_DQ19 10 1.1V V\I’D%DSS_—D%%FE'C DDR
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
itk | OGNS Rewseris | sowawawer | wobe | €| 03| obwo | A | Arten | oeemamo | rowmin |3 | BUTER | uidomm
PADCONFIG Address [16] [ RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RXTXIPULL) [8] | [9]
v2 DDRO_DQ20 DDRO_DQ20 10 1.1v V\S%ZS_B%%Fi'c DDR
v2 DDRO_DQ21 DDRO_DQ21 10 1.1V v\é%gfb%??'ib DDR
Y3 DDR0_DQ22 DDR0_DQ22 10 14V v\é%%fb%%ib DDR
AA4  |DDRO_DQ23 DDRO_DQ23 10 1.1V v\é)%gsj%%ib DDR
AC2 DDRO_DQ24 DDRO_DQ24 10 1.4V v\lg%gs_f)%?a'ib DDR
AA2  |DDRO_DQ25 DDRO_DQ25 10 1.1V V\I’D%DSS_—D%%FE'C DDR
AC4  |DDRo_DQ26 DDRO_DQ26 10 1.1V v\lg%%s__o%%ib DDR
AD2  |DDRO_DQ27 DDRO_DQ27 10 1.1v v\lg%%s__o%%ib DDR
AD3  |DDRO_DQ28 DDRO_DQ28 10 1.1v V\S%ZS_B%%Fi'c DDR
AC3  |DDR0_DQ29 DDRO_DQ29 10 1.1V v\é%gfb%??'ib DDR
AE4  |DDRO_DQ30 DDR0_DQ30 10 1.4v V\é%%%%%'} DDR
AE3  |DDRO_DQ31 DDRO_DQ31 10 1.1v v\é)%%s_f)%[p)ib DDR
D1 DDRO_DQS0 DDRO_DQS0 10 1V v\lg%gs_f)%?a'ib DDR
c DDRO_DQSO0_n DDRO_DQSO_n 10 1.1V V\I’D%DSS_—D%%FE'C DDR
i DDRO_DQS1 DDRO_DQS1 10 1.1v v\lg%%s__o%%ib DDR
H1 DDRO_DQS1_n DDRO_DQS1_n 10 1.1v v\lg%%s__o%%ib DDR
w1 DDRO_DQS2 DDRO_DQS?2 10 1.1v V\S%ZS_B%%Fi'c DDR
V1 DDR0_DQS2_n DDR0_DQS2_n 10 1.4V v\é%gfb%??'ib DDR
AA1T  |DDRO_DQS3 DDRO_DQS3 10 1.1V V\é%%%%%'} DDR
ABI  |DDR0_DQS3 n DDR0_DQS3_n 10 1.0V v\é)%gsj%%ib DDR
L5 DDRO_ODTO DDRO_ODTO o 1.1v v\lg%gs_f)%?a'ib DDR
V6 DDRO_ODTH DDRO_ODTH o 1.1v V\I’D%DSS_—D%%FE'C DDR
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘l's';E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁ';] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
VDDS_DDR,
AA5 DDRO_RESETO_n DDRO_RESETO_n o 1.1V VDDS, DDR C DDR
AA12 DSI0_TXCLKN DSI0_TXCLKN 10 1.8V VDDA_1P8_CSI_DSI D-PHY
AA13 DSI0_TXCLKP DSI0_TXCLKP 10 1.8V VDDA_1P8_CS|_DSI D-PHY
Y16 DSIO_TXRCALIB DSIO_TXRCALIB A 1.8V VDDA_1P8_CSI_DSI D-PHY
AD11 DSI0_TXNO DSIO_TXNO 10 1.8V VDDA_1P8_CSI_DSI D-PHY
AB13 DSIO_TXN1 DSI0_TXN1 10 1.8V VDDA_1P8_CSI_DSI D-PHY
AC12 DSI0_TXN2 DSI0_TXN2 10 1.8V VDDA_1P8_CSI_DSI D-PHY
AE14 DSI0_TXN3 DSI0_TXN3 10 1.8V VDDA_1P8_CSI_DSI D-PHY
AD12 DSI0_TXPO DSI0_TXPO 10 1.8V VDDA_1P8_CSI_DSI D-PHY
AB14 DSI0_TXP1 DSI0_TXP1 10 1.8V VDDA_1P8_CSI_DSI D-PHY
AC13 DSI0_TXP2 DSI0_TXP2 10 1.8V VDDA_1P8_CSI_DSI D-PHY
AE15 DSI0_TXP3 DSI0_TXP3 10 1.8V VDDA_1P8_CSI_DSI D-PHY
EMUO
B12 PADCONFIG: EMUO 0 10 0 On/ Off/ Up On/ Off/ Up 0 1.8V /3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG30
0x04084078
EMU1
D13 PADCONFIG: EMU1 0 10 0 On/ Off/ Up On/ Off/ Up 0 1.8V/3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG31
0x0408407C
EXTINTn EXTINTn 0 1
c23 PADCONFIG: Off / Off / NA Off / Off / NA 7 1.8V/3.3V VDDSHV0 Yes | I12CODFS
PADCONFIG125 GPIO1_31 7 IOD | pad
0x000F41F4
EXT_REFCLK1 0 I 0
SYNC1_OuUT 1 o
SPI2_CS3 2 10 1
EXT_REFCLK1 SYSCLKOUTO 3 o
c25 PADCONFIG: TIMER_|O4 4 10 0 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG124
0x000F41F0 CLKOUTO 5 o
CP_GEMAC_CPTS0_RFT_CLK 6 I 0
GPIO1_30 7 10 pad
ECAPO_IN_APWM_OUT 8 10 0
GPMCO_ADVn_ALE 0 o
GPMCO_ADVn_ALE
) MCASP1_AXR2 2 10 0
R25 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG33 TRC_DATA7 6 o
0x000F4084
GPIO0_32 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
NUI\TB“IEIF_( [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE TIS?E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁg] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
GPMCO_CLK 0 o
GPMCO_CLK MCASP1_AXR3 2 10 0
Y25 PADCONFIG: GPMCO_FCLK_MUX 3 o) Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG31
0x000F407C TRC_DATA6 6 o
GPIO0_31 7 10 pad
GPMCO_DIR 0 o
MCASP2_AXR13 3 10 0
GPMCO_DIR
MAIN_ERRORn 5 10 1
P25 PADCONFIG: = Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG41 TRC_DATA14 6 o
0x000F40A4
GPIO0_40 7 10 pad
EQEP2_S 8 10 0
GPMCO_OEn_REn 0 o
GPMCO_OEn_REn
MCASP1_AXR1 2 10 0
R24 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG34 TRC_DATA8 6 o)
0x000F4088
GPIOO0_33 7 10 pad
GPMCO_WEn 0 o)
GPMCO_WEn
MCASP1_AXRO 2 10 0
T25 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG35 TRC_DATA9 6 o)
0x000F408C
GPIO0_34 7 10 pad
GPMCO_WPn 0 o
AUDIO_EXT_REFCLK1 1 10 0
GPMCO_WPn
GPMCO_A22 2 oz
P24 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG40 UART6_TXD 3 o)
0x000F40A0
TRC_DATA13 6 o)
GPIO0_39 7 10 pad
GPMCO_ADO 0 10 0
GPMCO_ADO MCASP2_AXR4 3 10 0
u22 PADCONFIG: TRC_CLK 6 o On / Off / Off On / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG15
0x000F403C GPIO0_15 7 10 pad
BOOTMODEOO Bootstrap |
GPMCO_AD1 0 10 0
GPMCO_AD1 MCASP2_AXR5 3 10 0
u21 PADCONFIG: TRC_CTL 6 o On / Off / Off On/ Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG16
0x000F4040 GPIO0_16 7 10 pad
BOOTMODEO1 Bootstrap |
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
NUI:‘B“EIF-( [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T\I(S';E D[z;s DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? TBYL:’I:EF[ﬁg] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
GPMCO0_AD2 0 10 0
GPMCO_AD2 MCASP2_AXR6 3 10 0
u20 PADCONFIG: TRC_DATAOQ 6 o On / Off / Off On / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG17
0x000F4044 GPIO0_17 7 10 pad
BOOTMODEO02 Bootstrap |
GPMCO_AD3 0 10 0
GPMCO_AD3 MCASP2_AXR7 3 10 0
V25 PADCONFIG: TRC_DATA1 6 o On / Off / Off On/ Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG18
0x000F4048 GPIOO0_18 7 10 pad
BOOTMODEO03 Bootstrap |
GPMCO_AD4 0 10 0
GPMCO_AD4 MCASP2_AXR8 3 10 0
T20 PADCONFIG: TRC_DATA2 6 o) On/ Off / Off On/ Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG19
0x000F404C GPIO0_19 7 10 pad
BOOTMODEO4 Bootstrap |
GPMCO_AD5 0 10 0
GPMCO_AD5 MCASP2_AXR9 3 10 0
T21 PADCONFIG: TRC_DATA3 6 o On/ Off / Off On / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG20
0x000F4050 GPIO0_20 7 10 pad
BOOTMODEO05 Bootstrap |
GPMCO_AD6 0 10 0
GPMCO_AD6 MCASP2_AXR10 3 10 0
V24 PADCONFIG: TRC_DATA4 6 o On/ Off / Off On/ Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG21
0x000F4054 GPIO0_21 7 10 pad
BOOTMODEO6 Bootstrap |
GPMCO_AD7 0 10 0
GPMCO_AD7 MCASP2_AXR11 3 10 0
W25 PADCONFIG: TRC_DATA5 6 o On / Off / Off On / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG22
0x000F4058 GPIO0_22 7 10 pad
BOOTMODEO7 Bootstrap |
GPMCO_AD8 0 10 0
VOUTO_DATA16 1 o)
GPMCO_AD8
UART2_RXD 2 I 1
AC25 PADCONFIG: — On / Off / Off On / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG23 MCASP2_AXRO 3 10 0
0x000F405C
GPIO0_23 7 10 pad
BOOTMODEO08 Bootstrap |
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o PULL
NUI:‘B\IEIF_( {1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘l(s';E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? TBYL:’I:EFEE] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITXIPULL) [7] | (RX/TX/PULL) [8] 9]
GPMCO_AD9 0 10 0
VOUTO_DATA17 1 o
GPMCO0_AD9
UART2_TXD 2 o
AB25 PADCONFIG: — On/ Off / Off On/ Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG24 MCASP2_AXR1 3 10 0
0x000F4060
GPIO0_24 7 10 pad
BOOTMODEO09 Bootstrap |
GPMCO_AD10 0 10 0
VOUTO_DATA18 1 o)
GPMCO_AD10 UART3_RXD 2 I 1
AA25 PADCONFIG: MCASP2_AXR2 3 10 0 On/ Off / Off On/ Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG25
0x000F4064 GPIO0_25 7 10 pad
OBSCLKO 8 o)
BOOTMODE10 Bootstrap |
GPMCO_AD11 0 10 0
VOUTO_DATA19 1 o)
GPMCO_AD11 UART3_TXD 2 ]
w24 PADCONFIG: MCASP2_AXR3 3 10 0 On / Off / Off On/ Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG26
0x000F4068 TRC_DATA23 6 o
GPIO0_26 7 10 pad
BOOTMODE11 Bootstrap |
GPMCO_AD12 0 10 0
VOUTO_DATA20 1 o)
GPMCO0_AD12 UART4_RXD 2 | 1
Y24 PADCONFIG: MCASP2_AFSX 3 10 0 On / Off / Off On / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG27
0x000F406C TRC_DATA22 6 [e]
GPIO0_27 7 10 pad
BOOTMODE12 Bootstrap |
GPMCO_AD13 0 10 0
VOUTO_DATA21 1 o)
GPMCO_AD13 UART4_TXD 2 o
AD25 PADCONFIG: MCASP2_ACLKX 3 10 0 On/ Off / Off On/ Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG28
0x000F4070 TRC_DATA21 6 o
GPIO0_28 7 10 pad
BOOTMODE13 Bootstrap |
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘I(S';E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? TBYLI{’I:EF[ﬁg] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
GPMCO_AD14 0 10 0
VOUTO_DATA22 1 o
UART5_RXD 2 I 1
GPMCO_AD14 MCASP2_AFSR 3 10 0
AB24 PADCONFIG: MCASP2_AXR4 4 10 0 On/ Off / Off On/ Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG29
0x000F4074 TRC_DATA20 6 (o]
GPIO0_29 7 10 pad
UART2_CTSn 8 I 1
BOOTMODE14 Bootstrap |
GPMCO0_AD15 0 10 0
VOUTO_DATA23 1 o)
UART5_TXD 2 o
GPMCO_AD15 MCASP2_ACLKR 3 10 0
AC24 PADCONFIG: MCASP2_AXR5 4 10 0 On/ Off / Off On/ Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG30
0x000F4078 TRC_DATA19 6 o
GPIO0_30 7 10 pad
UART2_RTSn 8 o
BOOTMODE15 Bootstrap |
GPMCO_BEONn_CLE 0 o
GPMCO_BEONn_CLE
) MCASP1_ACLKX 2 10 0
u24 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG36 TRC_DATA10 6 o)
0x000F4090
GPIO0_35 7 10 pad
GPMCO_BE1n 0 o
GPMCO_BE1n
MCASP2_AXR12 3 10 0
T24 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG37 TRC_DATA11 6 o
0x000F4094
GPIO0_36 7 10 pad
GPMCO_CSn0 0 o
GPMC0_CSn0
MCASP2_AXR14 3 10 0
T23 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG42 TRC_DATA15 6 o)
0x000F40A8
GPIO0_41 7 10 pad
GPMCO0_CSn1 0 o
GPMCO_CSn1
MCASP2_AXR15 3 10 0
u23 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG43 TRC_DATA16 6 o
0x000F40AC
GPIO0_42 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
NUI:IB“EIF_( [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T\I(S';E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] ?1‘;? Tf(l:,';':ﬁ';] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
GPMCO0_CSn2 0 o
12C2_SCL 1 10D 1
MCASP1_AXR4 2 10 0
GPMC0_CSn2
UART4_RXD 3 I 1
T22 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG44 MCAN1_TX 5 [¢)
0x000F40B0
TRC_DATA17 6 o
GPIO0_43 7 10 pad
MCASP1_AFSR 8 10 0
GPMCO0_CSn3 0 o
12C2_SDA 1 10D 1
GPMCO_A20 2 oz
GPMCO0_CSn3 UART4_TXD 3 o)
u2s PADCONFIG: MCASP1_AXR5 4 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG45
0x000F40B4 MCAN1_RX 5 | 1
TRC_DATA18 6 o
GPIOO0_44 7 10 pad
MCASP1_ACLKR 8 10 0
GPMCO_WAITO 0 I 1
GPMCO_WAITO -
) MCASP1_AFSX 2 10 0
AA24 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG38 TRC_DATA12 6 o
0x000F4098
GPIO0_37 7 10 pad
GPMCO_WAIT1 0 I 1
VOUTO_EXTPCLKIN 1 I 0
GPMCO_WAIT1
GPMCO_A21 2 oz
AD24 PADCONFIG: = Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG39 UART6_RXD 3 I 1
0x000F409C
GPIO0_38 7 10 pad
EQEP2_| 8 10 0
12C0_SCL 0 10D 1
SYNCO_OUT 2 o)
OBSCLK1 3 o
12C0_SCL UART1_DCDn 4 | 1
B25 PADCONFIG: EQEP2_A 5 I 0 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG120
0x000F41E0 EHRPWM_SOCA 6 [e]
GPIO1_26 7 10 pad
ECAP1_IN_APWM_OUT 8 10 0
SPI2_CS0 9 10 1
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr_e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘I'S';E D[z;s DURING AFTER AFTER | OPERATING POWER [11] ?1‘;? Tﬁ‘:,f:ﬁ';] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
12C0_SDA 0 10D 1
SPI2_CS2 2 10 1
TIMER_IO5 3 10 0
12C0_SDA -
UART1_DSRn 4 | 1
A24 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG121 EQEP2_B 5 I 0
0x000F41E4
EHRPWM_SOCB 6 o
GPIO1_27 7 10 pad
ECAP2_IN_APWM_OUT 8 10 0
12C1_SCL 0 10D 1
UART1_RXD 1 I 1
TIMER_I00 2 10 0
12C1_SCL -
SPI2_CS1 3 10 1
c24 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG122 EHRPWMO_SYNCI 4 I 0
0x000F41E8
GPIO1_28 7 10 pad
EHRPWM2_A 8 10 0
MMC2_SDCD 9 I 0
12C1_SDA 0 10D 1
UART1_TXD 1 o)
TIMER_IO1 2 10 0
12C1_SDA
SPI2_CLK 3 10 0
B24 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHVO Yes | LVCMOS PU/PD
PADCONFIG123 EHRPWMO_SYNCO 4 o)
0x000F41EC
GPIO1_29 7 10 pad
EHRPWM2_B 8 10 0
MMC2_SDWP 9 I 0
MCANO_RX 0 I 1
UART5_TXD 1 o)
TIMER_IO3 2 10 0
MCANO_RX SYNC3_OUT 3 o
F20 PADCONFIG: UART1_RIn 4 I 1 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG119
0x000F41DC EQEP2_S 5 10 0
GPIO1_25 7 10 pad
MCASP2_AXR1 8 10 0
EHRPWM_TZn_IN4 9 I 0
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
NUI\I:lB“éIF-{ [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE TIS?E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁ';] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
MCANO_TX 0 o
UART5_RXD 1 I 1
TIMER_I02 2 10 0
MCANO_TX SYNC2_OUT 3 o
B23 PADCONFIG: UART1_DTRn 4 o) Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG118
0x000F41D8 EQEP2_| 5 10 0
GPIO1_24 7 10 pad
MCASP2_AXRO 8 10 0
EHRPWM_TZn_IN3 9 I 0
MCASPO_ACLKR 0 10 0
SPI2_CLK 1 10 0
MCASPO_ACLKR
UART1_TXD 2 o
G20 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHVO0 Yes | LVCMOS PU/PD
PADCONFIG108 EHRPWMO_B 6 10 0
0x000F41B0
GPIO1_14 7 10 pad
EQEP1_| 8 10 0
MCASPO_ACLKX 0 10 0
MCASPO_ACLKX SPI2_CS1 1 10 1
F24 PADCONFIG: ECAP2_IN_APWM_OUT 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG105
0x000F41A4 GPIO1_11 7 10 pad
EQEP1_A 8 I 0
MCASPO_AFSR 0 10 0
SPI2_CS0 1 10 1
MCASPO_AFSR -
UART1_RXD 2 I 1
G23 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG107 EHRPWMO_A 6 10 0
0x000F41AC
GPIO1_13 7 10 pad
EQEP1_S 8 10 0
MCASPO_AFSX 0 10 0
MCASPO_AFSX SPI2_CS3 1 10 1
F25 PADCONFIG: AUDIO_EXT_REFCLK1 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG106
0x000F41A8 GPIO1_12 7 10 pad
EQEP1_B 8 I 0
MCASPO_AXRO 0 10 0
MCASPO_AXRO AUDIO_EXT_REFCLKO 2 10 0
F23 PADCONFIG: EHRPWM1_B 6 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG104
0x000F41A0 GPIO1_10 7 10 pad
EQEPO_| 8 10 0
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Table 5-1. Pin Attributes (AMH Package) (continued)
BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr_e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T\I(S';E D[z;s DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,fi':ﬁ';] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
MCASPO_AXR1 0 10 0
SPI2_CS2 1 10 1
MCASPO_AXR1 ECAP1_IN_APWM_OUT 2 10 0
E24 PADCONFIG: MAIN_ERRORn 5 10 1 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG103
0x000F419C EHRPWM1_A 6 10 0
GPIO1_9 7 10 pad
EQEPO_S 8 10 0
MCASPO_AXR2 0 10 0
SPI2_D1 1 10 0
MCASPO_AXR2 UART1_RTSn 2 o
E25 PADCONFIG: UART6_TXD 3 o Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG102
0x000F4198 ECAP2_IN_APWM_OUT 5 10 0
GPIO1_8 7 10 pad
EQEPO_B 8 I 0
MCASPO_AXR3 0 10 0
SPI2_D0 1 10 0
MCASPO_AXR3 UART1_CTSn 2 I 1
D25 PADCONFIG: UART6_RXD 3 I 1 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG101
0x000F4194 ECAP1_IN_APWM_OUT 5 10 0
GPIO1_7 7 10 pad
EQEPO_A 8 I 0
MCU_ERRORn
G6 PADCONFIG: MCU_ERRORn 0 10 Off / Off / Down On/SS/Down 0 1.8V VDDS_0SCO0 Yes | LVCMOS PU/PD
MCU_PADCONFIG24
0x04084060
MCU_I2C0_SCL MCU_I2C0_SCL 0 10D 1
E11 PADCONFIG: Off / Off / NA On/SS/NA 7 1.8V/3.3V VDDSHV_MCU Yes | 12C ODFS
MCU_PADCONFIG17 MCU_GPIO0_17 7 IOD | pad
0x04084044
MCU_I2C0_SDA MCU_I2C0_SDA 0 10D 1
D11 PADCONFIG: Off / Off / NA On/SS/NA 7 1.8V/3.3V VDDSHV_MCU Yes | 12CODFS
MCU_PADCONFIG18 MCU_GPIO0_18 7 IOD | pad
0x04084048
MCU_MCANO_RX 0 I 1
MCU_MCANO_RX
) MCU_TIMER_IO0 1 10 0
D6 PADCONFIG: Off / Off / Off Off / Off / Off 7 18V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG14 MCU_SPI1_CS3 2 10 1
0x04084038
MCU_GPIO0_14 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘I(S';E D[fs;s DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? TBYL:’I:EF[ﬁg] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
MCU_MCANO_TX 0 o
MCU_MCANO_TX = =
) WKUP_TIMER_IO0 1 10 0
E8 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG13 MCU_SPI0_CS3 2 10 1
0x04084034
MCU_GPIO0_13 7 10 pad
MCU_MCAN1_RX 0 I 1
MCU_TIMER_IO3 1 10 0
MCU_MCAN1_RX
) MCU_SPI0_CS2 2 10 1
E7 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG16 MCU_SPI1_CS2 3 10 1
0x04084040
MCU_SPI1_CLK 4 10 0
MCU_GPIO0_16 7 10 pad
MCU_MCAN1_TX 0 o
MCU_MCAN1_TX MCU_TIMER_I02 1 10 0
F8 PADCONFIG: MCU_SPI1_CS1 3 10 1 Off / Off / Off Off / Off / Off 7 18V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG15
0x0408403C MCU_EXT_REFCLKO 4 I 0
MCU_GPIO0_15 7 10 pad
A10 MCU_OSCO_XI MCU_OSCO_XI I 1.8V VDDS_0SC0 HFOSC
A1 MCU_0SC0_XO MCU_OSC0_XO o 1.8V VDDS_0SC0 HFOSC
MCU_PORz
H6 PADCONFIG: MCU_PORz 0 0 1.8V VDDS_0SC0 Yes | FS RESET
MCU_PADCONFIG22
0x04084058
MCU_RESETSTATz MCU_RESETSTATZ 0 o
F14 PADCONFIG: Off / Low / Off Off / SS / Off 0 1.8V/3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG23 MCU_GPIO0_21 7 10 pad
0x0408405C
MCU_RESETz
F11 PADCONFIG: MCU_RESETz 0 On/ Off / Up On/ Off/ Up 0 1.8V /3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG21
0x04084054
MCU_SPI0_CLK MCU_SPI0_CLK 0 10 0
c10 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG2 MCU_GPIO0_2 7 10 pad
0x04084008
MCU_SPI0_CS0 MCU_SPI0_CS0 0 10 1
B10 PADCONFIG: WKUP_TIMER_IO1 4 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIGO
0x04084000 MCU_GPIO0_0 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
NUI\TB\IEIF-( [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘I(S';E D[z;s DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Ti‘:,?ﬁ';] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
MCU_SPI0_CSH1 0 10 1
MCU_OBSCLKO 1 o)
MCU_SPI0_CS1 -
] MCU_SYSCLKOUTO 2 o)
E10 PADCONFIG: Off | Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG1 MCU_EXT_REFCLKO 3 I 0
0x04084004
MCU_TIMER_IO1 4 10 0
MCU_GPIOO0_1 7 10 pad
MCU_SPI0_DO MCU_SPI0_DO 0 10 0
B11 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG3 MCU_GPIO0_3 7 10 pad
0x0408400C
MCU_SPI0_D1 MCU_SPI0_D1 0 10 0
D10 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG4 MCU_GPIO0_4 7 10 pad
0x04084010
MCU_UARTO_CTSn 0 I 1
MCU_UARTO_CTSn = =
) MCU_TIMER_IO0 1 10 0
B8 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG7 MCU_SPI1_D0 3 10 0
0x0408401C
MCU_GPIO0_7 7 10 pad
MCU_UARTO_RTSn 0 o)
MCU_UARTO_RTSn = -
; MCU_TIMER_IO1 1 10 0
B7 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG8 MCU_SPI1_D1 3 10 0
0x04084020
MCU_GPIO0_8 7 10 pad
MCU_UARTO_RXD MCU_UARTO_RXD 0 I 1
B6 PADCONFIG: Off / Off / Off Off / Off / Off 7 18V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG5 MCU_GPIO0_5 7 10 pad
0x04084014
MCU_UARTO_TXD MCU_UARTO_TXD 0 o)
c8 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG6 MCU_GPIO0_6 7 10 pad
0x04084018
MDIOO0_MDC MDIO0_MDC 0 o
F17 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG88 GPIO0_86 7 10 pad
0X000F4160
MDIOO0_MDIO MDIOO_MDIO 0 10 0
F16 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG87 GPIOO_85 7 10 pad
0x000F415C
AC5 MMCO_CALPAD MMCO_CALPAD A 1.8V VDDS_MMCO No | eMMCPHY
AAB MMCO_CLK MMCO_CLK On/Low / Off on/SS/ Off 1.8V VDDS_MMCO No | eMMCPHY | PU/PD
AB8 MMCO_CMD MMCO0_CMD 10 On / High / Up On/SS/Up 1.8V VDDS_MMCO No | eMMCPHY | PU/PD
AD5 MMCO0_DS MMCO0_DS I On/Off /Down | On/Off/Down 1.8V VDDS_MMCO No | eMMCPHY | PU/PD
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
NUI:‘B\IEIF-{ 1 PADCEEm_I!_Igag;sEﬂr [15] SIGNAL NAME [3] w':nc:gE TIS?E D['.Z;S DSJII?\ILEG §:¢EER 2"3@2 OPElngING POWER [11] *['1‘;? Tf(l:,';':ﬁg] UPF/’EIJ%IGVN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
MMC1_CLK 0 o 0
MMC1_GLK TIMER_|04 2 10 0
J24 gﬁggg:i:g;m LSJ:IF:TZ*SZXD z |i) 1 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV5 Yes SDIO PU/PD
0x000F4234 SPI2_CS2 6 10 1
GPIO1_46 7 10 pad
MMC1_CMD 0 10 1
MMC1_GMD TIMER_|O5 2 10 0
H20 PADCONFIG: UARTS_TXD S ° Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV5 Yes sblo PU/PD
PADCONFIG143 SPI1_CLK 5 10 0
0x000F423C SPI2_CS0 6 10 1
GPIO1_47 7 10 pad
MMC1_SDCD 0 I 0
UART6_RXD 1 I 1
MMC1_SDED TIMER_IO6 2 10 0
D23 PADCONFIG: UARTS_RTSn ° ° Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG144 MCAN1_TX 4 o
0x000F4240 SPI1_CS3 5 10 1
SPI2_CLK 6 10 0
GPIO1_48 7 10 pad
MMC1_SDWP 0 I 0
UART6_TXD 1 o
MMC1_SDWP TIMER_IO7 2 10 0
D24 gﬁgggﬁilgﬁs UART3_CTSn 3 I 1 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
0x000F4244 MCAN1_RX 4 I 1
SPI1_CS1 5 10 1
GPIO1_49 7 10 pad
MMC2_CLK 0 o 0
MCASP1_ACLKR 1 10 0
MMC2_CLK MCASP1_AXR5 2 10 0
K21 gﬁgggmi:g;o UART6_RXD 3 I 1 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV6 Yes SDIO PU/PD
0x000F4118 EHRPWMO_SYNCI 4 | 0
12C3_SCL 6 10D 1
GPIO0_69 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘I(S';E D[fs;s DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁ';] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
MMC2_CMD 0 10 1
MCASP1_AFSR 1 10 0
MCASP1_AXR4 2 10 0
MMC2_CMD
UART6_TXD 3 o
K24 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV6 Yes SDIO PU/PD
PADCONFIG72 EHRPWMO_SYNCO 4 o)
0x000F4120
EHRPWM_TZn_INO 5 I 0
12C3_SDA 6 10D 1
GPIO0_70 7 10 pad
MMC2_SDCD 0 I 0
MCASP1_ACLKX 1 10 0
MMC2_SDCD =
UART4_RXD 3 I 1
J25 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV6 Yes | LVCMOS PU/PD
PADCONFIG73 EHRPWM2_A 4 10 0
0x000F4124
EHRPWM_TZn_IN1 5 I 0
GPIO0_71 7 10 pad
MMC2_SDWP 0 I 0
MCASP1_AFSX 1 10 0
MMC2_SDWP =
UART4_TXD 3 o
K25 PADCONFIG: = Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV6 Yes | LVCMOS PU/PD
PADCONFIGT74 EHRPWM2_B 4 10 0
0x000F4128
EHRPWM_TZn_IN2 5 I 0
GPIO0_72 7 10 pad
AC7 MMCO_DATO MMCO_DATO 10 On/ Off / Up On/SS/Up 1.8V VDDS_MMCO No |eMMCPHY | PU/PD
AB7 MMCO_DAT1 MMCO_DAT1 10 On/ Off / Up On/SS/Up 1.8V VDDS_MMCO No | eMMCPHY | PU/PD
AD6 MMCO_DAT2 MMCO_DAT2 10 On/ Off / Up On/SS/Up 1.8V VDDS_MMCO No | eMMCPHY | PU/PD
AE5 MMCO_DAT3 MMCO_DAT3 10 On/ Off / Up On/SS/Up 1.8V VDDS_MMCO No |eMMCPHY | PU/PD
AE6 MMCO_DAT4 MMCO_DAT4 10 On/ Off / Up On/SS/Up 1.8V VDDS_MMCO No | eMMCPHY | PU/PD
AC6 MMCO_DAT5 MMCO_DAT5 10 On/Off / Up On/SS/Up 1.8V VDDS_MMCO No | eMMCPHY | PU/PD
AAT7 MMCO_DAT6 MMCO_DAT6 10 On/Off / Up On/SS/Up 1.8V VDDS_MMCO No | eMMCPHY | PU/PD
AB6 MMCO_DAT7 MMCO_DAT7 10 On/ Off / Up On/SS/Up 1.8V VDDS_MMCO No | eMMCPHY | PU/PD
MMC1_DATO 0 10 1
CP_GEMAC_CPTS0_HW2TSPUSH 1 I 0
MMC1_DATO TIMER_IO3 2 10 0
H21 PADCONFIG: UART2_CTSn 3 I 1 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV5 Yes sblo PU/PD
PADCONFIG140
0x000F4230 ECAP2_IN_APWM_OUT 4 10 0
SPI2_D1 6 10 0
GPIO1_45 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

Product Folder Links: AM62P AM62P-Q1

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE le] PULL
Nunﬁglélr_e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE TIS?E D[z;s DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁ';] UP/DOWN
PADCONFIG Address [16] [41 RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RX/TX/PULL) [7] | (RX/TX/PULL) [8] 9]
MMC1_DAT1 0 10 1
CP_GEMAC_CPTSO0_HW1TSPUSH 1 I 0
TIMER_IO2 2 10 0
MMC1_DAT1 -
UART2_RTSn 3 o
H23 PADCONFIG: = Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV5 Yes SDIO PU/PD
PADCONFIG139 ECAP1_IN_APWM_OUT 4 10 0
0X000F422C
SPI1_CS2 5 10 1
SPI2_DO 6 10 0
GPIO1_44 7 10 pad
MMC1_DAT2 0 10 1
CP_GEMAC_CPTSO0_TS_SYNC 1 o)
TIMER_IO1 2 10 0
MMC1_DAT2
UART2_TXD 3 o
H22 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV5 Yes SDIO PU/PD
PADCONFIG138 MCAN1_RX 4 I 1
0Xx000F4228
SPI1_D1 5 10 0
SPI2_CS3 6 10 1
GPIO1_43 7 10 pad
MMC1_DAT3 0 10 1
CP_GEMAC_CPTS0_TS_COMP 1 o)
TIMER_IO0 2 10 0
MMC1_DAT3
UART2_RXD 3 | 1
H25 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV5 Yes SDIO PU/PD
PADCONFIG137 MCAN1_TX 4 o
0Xx000F4224
SPI1_DO 5 10 0
SPI2_CS1 6 10 1
GPIO1_42 7 10 pad
MMC2_DATO 0 10 1
MMC2_DATO MCASP1_AXRO 1 10 0
K23 PADCONFIG: EHRPWM1_B 4 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV6 Yes SDIO PU/PD
PADCONFIG69
0x000F4114 12C2_SCL 5 10D 1
GPIO0_68 7 10 pad
MMC2_DAT1 0 10 1
MMC2_DAT1 MCASP1_AXR1 1 10 0
K22 PADCONFIG: EHRPWM1_A 4 10 0 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV6 Yes SDIO PU/PD
PADCONFIG68
0x000F4110 12C2_SDA 5 10D 1
GPIO0_67 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
NUI\I:lB“éIF-{ ] PADCEEQ:-IL-I(;‘ Q'l":is[ﬂr [15] SIGNAL NAME [3] w':nc:g(E T\I(S';E D[fs;s DSJIIQ\ILEG §:¢EER rg[éi OPE::\)TING POWER [11] *['1‘;? Tf(l:,';':ﬁ';] UPF/’EIJ%I\;VN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
MMC2_DAT2 0 10 1
MMC2_ DAT2 MCASP1_AXR2 1 10 0
L20 PADCONFIG: UARTS_TXD S ° Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV6 Yes SDIO PU/PD
PADCONFIG67 EHRPWMO_B 4 10 0
0x000F410C 12C2_SDA 5 10D 1
GPIO0_66 7 10 pad
MMC2_DAT3 0 10 1
MMC2_DAT3 MCASP1_AXR3 1 10 0
L21 ﬁﬁgggﬂilggs UART5_RXD 3 I 1 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV6 Yes o]le} PU/PD
0x000F4108 EHRPWMO_A 4 0 0
GPIO0_65 7 10 pad
AE20 OLDIO_AON OLDIO_AON 10 1.8V VDDA_1P8_OLDI oLDI
AD20 OLDIO_AOP OLDIO_AOP 10 1.8V VDDA_1P8_OLDI oLDI
AC19 OLDIO_ATN OLDIO_A1N 10 1.8V VDDA_1P8_OLDI oLDI
AD19 OLDIO_A1P OLDIO_A1P 10 1.8V VDDA_1P8_OLDI oLDI
AA19 OLDIO_A2N OLDIO_A2N 10 1.8V VDDA_1P8_OLDI oLDI
AB19 OLDIO_A2P OLDIO_A2P 10 1.8V VDDA_1P8_OLDI oLDI
AD18 OLDIO_A3N OLDIO_A3N 10 1.8V VDDA_1P8_OLDI oLDI
AE19 OLDIO_A3P OLDIO_A3P 10 1.8V VDDA_1P8_OLDI OLDI
AD17 OLDIO_A4N OLDIO_A4N 10 1.8V VDDA_1P8_OLDI oLDI
AD16 OLDIO_A4P OLDIO_A4P 10 1.8V VDDA_1P8_OLDI oLDI
AB17 OLDIO_A5N OLDIO_A5N 10 1.8V VDDA_1P8_OLDI oLDI
AC17 OLDIO_AS5P OLDIO_A5P 10 1.8V VDDA_1P8_OLDI oLDI
AC16 OLDIO_ABN OLDIO_A6N 10 1.8V VDDA_1P8_OLDI oLDI
AC15 OLDIO_A6P OLDIO_A6P 10 1.8V VDDA_1P8_OLDI oLDI
AB16 OLDIO_A7N OLDIO_A7N 10 1.8V VDDA_1P8_OLDI oLDI
AA16 OLDIO_A7P OLDIO_A7P 10 1.8V VDDA_1P8_OLDI oLDI
AE18 OLDIO_CLKON OLDIO_CLKON 10 1.8V VDDA_1P8_OLDI oLDI
AE17 OLDIO_CLKOP OLDIO_CLKOP 10 1.8V VDDA_1P8_OLDI oLDI
AD15 OLDIO_CLK1IN OLDIO_CLK1N 10 1.8V VDDA_1P8_OLDI oLDI
AD14 OLDIO_CLK1P OLDIO_CLK1P 10 1.8V VDDA_1P8_OLDI oLDI
OSPI0_CLK OSPI0_CLK 0 o)
P23 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIGO GPIO0_0 7 10 pad
0x000F4000
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr_e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘l(s';E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁg] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
OSPI0_DQS OSPI0_DQS 0 I 0
P22 PADCONFIG: UART5_CTSn 5 I 1 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG2
0x000F4008 GPIO0_2 7 10 pad
OSPI0_LBCLKO OSPI0_LBCLKO 0 10 0
N23 PADCONFIG: UART5_RTSn 5 o Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG1
0x000F4004 GPIO0_1 7 10 pad
OSPI0_CSn0 OSPI0_CSn0 0 o
M25 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG11 GPIOO0_11 7 10 pad
0x000F402C
0SPI0_CSn1 OSPI0_CSn1 0 o
124 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG12 GPIO0_12 7 10 pad
0x000F4030
OSPI0_CSn2 0 o)
SPI1_CS1 1 10 1
OSPI0_CSn2 OSPI0_RESET_OUT1 2 o
L22 PADCONFIG: MCASP1_AFSR 3 10 0 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG13
0x000F4034 MCASP1_AXR2 4 10 0
UART5_RXD 5 I 1
GPIO0_13 7 10 pad
OSPI0_CSn3 0 o
OSPI0_RESET_OUTO 1 o)
OSPI0_CSn3 OSPI0_ECC_FAIL 2 I 1
L23 PADCONFIG: MCASP1_ACLKR 3 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG14
0x000F4038 MCASP1_AXR3 4 10 0
UART5_TXD 5 o
GPIO0_14 7 10 pad
OSPI0_DO OSPI0_DO 0 10 0
L25 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG3 GPIO0_3 7 10 pad
0x000F400C
0SPI0_D1 OSPI0_D1 0 10 0
N24 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG4 GPIOO0_4 7 10 pad
0x000F4010
OSPI0_D2 OSPI0_D2 0 10 0
N25 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG5 GPIO0_5 7 10 pad
0x000F4014
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr_e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T}(S';E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] ?1‘;? Tf(l:,';':ﬁ';] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
OSPI0_D3 OSPI0_D3 0 10 0
M24 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG6 GPIO0_6 7 10 pad
0x000F4018
OSPI0_D4 0 10 0
OSPI0_D4 SPI1_CS0 1 10 1
N21 PADCONFIG: MCASP1_AXR1 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG7
0x000F401C UART6_RXD 3 | 1
GPIOO0_7 7 10 pad
OSPI0_D5 0 10 0
OSPI0_D5 SPI1_CLK 1 10 0
N22 PADCONFIG: MCASP1_AXRO 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG8
0x000F4020 UART6_TXD 3 o
GPIO0_8 7 10 pad
OSPI0_D6 0 10 0
OSPI0_D6 SPI1_DO 1 10 0
P21 PADCONFIG: MCASP1_ACLKX 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG9
0x000F4024 UART6_RTSn 3 [¢]
GPIO0_9 7 10 pad
OSPI0_D7 0 10 0
OSPI0_D7 SPI1_D1 1 10 0
N20 PADCONFIG: MCASP1_AFSX 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV1 Yes | LVCMOS PU/PD
PADCONFIG10
0x000F4028 UART6_CTSn 3 | 1
GPIO0_10 7 10 pad
PMIC_LPM_ENO PMIC_LPM_ENO 0 o
B9 PADCONFIG: Off / Off / Off Off / SS / Off 0 18V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG32 MCU_GPIO0_22 7 10 pad
0x04084080
PORz_OUT
H24 PADCONFIG: PORz_OUT 0 o) Off / Low / Off Off / SS / Off 0 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG148
0x000F4250
RESETSTATZ
G25 PADCONFIG: RESETSTATz 0 o Off / Low / Off Off / SS / Off 0 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG147
0x000F424C
RESET_REQz
G24 PADCONFIG: RESET_REQz 0 On/ Off / Up On/Off / Up 0 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG146
0x000F4248
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE TIS?E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁg] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
RGMII1_RXC RGMII1_RXC 0 I 0
A16 PADCONFIG: RMII1_REF_CLK 1 I 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG82
0x000F4148 GPIO0_80 7 10 pad
RGMII1_RX_CTL RGMII1_RX_CTL 0 I 0
A15 PADCONFIG: RMII1_RX_ER 1 I 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG81
0Xx000F4144 GPIO0_79 7 10 pad
RGMII1_TXC RGMII_TXC 0 o
B17 PADCONFIG: RMII1_CRS_DV 1 I 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG76
0x000F4130 GPIO0_74 7 10 pad
RGMII1_TX_CTL RGMII1_TX_CTL 0 o
B18 PADCONFIG: RMIM_TX_EN 1 o Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG75
0x000F412C GPIO0_73 7 10 pad
RGMII2_RXC 0 I 0
RGMII2_RXC
RMII2_REF_CLK 1 I 0
D19 PADCONFIG: i Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG96 MCASP2_AXR1 2 10 0
0x000F4180
GPIO1_2 7 10 pad
RGMII2_RX_CTL 0 I 0
RGMII2_RX_CTL
RMII2_RX_ER 1 I 0
F19 PADCONFIG: - = Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG95 MCASP2_AXR3 2 10 0
0x000F417C
GPIO1_1 7 10 pad
RGMII2_TXC 0 o)
RGMII2_TXC
RMII2_CRS_DV 1 I 0
D16 PADCONFIG: i Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG90 MCASP2_AXR5 2 10 0
0x000F4168
GPIO0_88 7 10 pad
RGMII2_TX_CTL 0 o
RGMII2_TX_CTL
RMII2_TX_EN 1 o)
A20 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG89 MCASP2_AXR4 2 10 0
0x000F4164
GPIOO_87 7 10 pad
RGMII1_RDO RGMII1_RDO 0 I 0
B15 PADCONFIG: RMII1_RXDO 1 I 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG83
0x000F414C GPIO0_81 7 10 pad
RGMII1_RD1 RGMII1_RD1 0 I 0
B16 PADCONFIG: RMII1_RXD1 1 I 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG84
0x000F4150 GPIO0_82 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘I(S';E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁ';] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
RGMII1_RD2 RGMII1_RD2 0 0
A14 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG85 GPIO0_83 7 10 pad
0x000F4154
RGMII1_RD3 RGMII1_RD3 0 0
B14 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG86 GPIO0_84 7 10 pad
0x000F4158
RGMII1_TDO RGMII1_TDO 0 o
A18 PADCONFIG: RMII1_TXDO 1 o Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG77
0x000F4134 GPIO0_75 7 10 pad
RGMII1_TD1 RGMII1_TD1 0 o
c17 PADCONFIG: RMII1_TXD1 1 o Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG78
0x000F4138 GPIO0_76 7 10 pad
RGMII1_TD2 RGMII1_TD2 0 o)
A17 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG79 GPIOO0_77 7 10 pad
0x000F413C
RGMII1_TD3 RGMII1_TD3 0 o
c16 PADCONFIG: CLKOUTO 1 o Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG80
0x000F4140 GPIO0_78 7 10 pad
RGMII2_RDO 0 I 0
RGMII2_RDO
RMII2_RXDO 1 I 0
E19 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG97 MCASP2_AXR2 2 10 0
0x000F4184
GPIO1_3 7 10 pad
RGMII2_RD1 0 I 0
RGMII2_RD1 RMII2_RXD1 1 | 0
E16 PADCONFIG: MCASP2_AFSR 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG98
0x000F4188 MCASP2_AXR7 5 10 0
GPIO1_4 7 10 pad
RGMII2_RD2 0 I 0
RGMII2_RD2
MCASP2_AXRO 2 10 0
E17 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG99 GPIO1_5 7 10 pad
0x000F418C
EQEP2 A 8 I 0
RGMII2_RD3 0 I 0
RGMII2_RD3
) AUDIO_EXT_REFCLKO 2 10 0
c19 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG100 GPIO1_6 7 10 pad
0x000F4190
EQEP2_B 8 I 0
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE TIS?E D[z;s DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁg] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
RGMII2_TDO 0 o
RGMII2_TDO
RMII2_TXDO 1 o
B19 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIGO1 MCASP2_AXR6 2 10 0
0x000F416C
GPIO0_89 7 10 pad
RGMII2_TD1 0 o)
RGMII2_TD1 RMII2_TXD1 1 o
A21 PADCONFIG: MCASP2_ACLKR 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG92
0x000F4170 MCASP2_AXR8 5 10 0
GPIO0_90 7 10 pad
RGMII2_TD2 0 o
RGMII2_TD2
MCASP2_AFSX 2 10 0
D17 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG93 GPIO0_91 7 10 pad
0x000F4174
EQEP2_| 8 10 0
RGMII2_TD3 0 o
RGMII2_TD3 CLKOUTO 1 o)
A19 PADCONFIG: MCASP2_ACLKX 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV2 Yes | LVCMOS PU/PD
PADCONFIG94
0x000F4178 GPIO1_0 7 10 pad
EQEP2_S 8 10 0
Y13 RSVDO RSVDO N/A
Y14 RSVD1 RSVD1 N/A
Y17 RSVD2 RSVD2 N/A
Y19 RSVD3 RSVD3 N/A
AA17 RSVD4 RSVD4 N/A
B5 RSVD5 RSVD5 N/A
c5 RSVD6 RSVD6 N/A
F6 RSVD7 RSVD7 N/A
F10 RSVD8 RSVD8 N/A
H5 RSVD9 RSVD9 N/A
K6 RSVD10 RSVD10 N/A
SPI0_CLK 0 10 0
SPI0_CLK =
) CP_GEMAC_CPTS0_TS_SYNC 1 o
B21 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG111 EHRPWM1_A 2 10 0
0x000F41BC
GPIO1_17 7 10 pad
SPI0_CS0 SPI0_CS0 0 10 1
D20 PADCONFIG: EHRPWMO_A 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG109
0x000F41B4 GPIO1_15 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
NUl:lB“éIF_{ [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T\I(S';E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] ?1‘;? TBYL:’I:EF[ﬁgl UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
SPI0_CSH1 0 10 1
CP_GEMAC_CPTS0_TS_COMP 1 o)
SPI0_CS1 EHRPWMO_B 2 10 0
E20 PADCONFIG: ECAPO_IN_APWM_OUT 3 10 0 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG110
0x000F41B8 MAIN_ERRORnN 5 10 1
GPIO1_16 7 10 pad
EHRPWM_TZn_IN5 9 I 0
SPI0_DO 0 10 0
SPI0_DO
) CP_GEMAC_CPTS0_HW1TSPUSH 1 I 0
B20 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG112 EHRPWM1_B 2 10 0
0x000F41C0
GPIO1_18 7 10 pad
SPI0_D1 0 10 0
SPI0_D1
) CP_GEMAC_CPTS0_HW2TSPUSH 1 I 0
c21 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG113 EHRPWM_TZn_INO 2 I 0
0x000F41C4
GPIO1_19 7 10 pad
TCK
c13 PADCONFIG: TCK 0 On/Off / Up On/Off / Up 0 1.8V/3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG25
0x04084064
TDI
E13 PADCONFIG: TDI 0 On/Off / Up On/Off / Up 0 1.8V/3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG27
0x0408406C
TDO
c14 PADCONFIG: TDO 0 oz Off / Off / Up Off / SS/ Up 0 1.8V/3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG28
0x04084070
™S
E14 PADCONFIG: T™S 0 On/Off / Up On/Off / Up 0 1.8V/3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG29
0x04084074
TRSTn
B13 PADCONFIG: TRSTn 0 On / Off / Down On / Off / Down 0 1.8V /3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG26
0x04084068
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘I(S';E D[fs;s DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁ';] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
UARTO_CTSn 0 I 1
SPI0_CS2 1 10 1
12C3_SCL 2 10D 1
UARTO_CTSn UART2_RXD 3 I 1
A23 PADCONFIG: TIMER_IO6 4 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG116
0x000F41D0 AUDIO_EXT_REFCLKO 5 10 0
GPIO1_22 7 10 pad
MCASP2_AFSX 8 10 0
MMC2_SDCD 9 I 0
UARTO_RTSn 0 o
SPI0_CS3 1 10 1
12C3_SDA 2 10D 1
UARTO_RTSn UART2_TXD 3 o
c22 PADCONFIG: TIMER_IO7 4 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG117
0x000F41D4 AUDIO_EXT_REFCLK1 5 10 0
GPIO1_23 7 10 pad
MCASP2_ACLKX 8 10 0
MMC2_SDWP 9 I 0
UARTO_RXD 0 I 1
UARTO_RXD ECAP1_IN_APWM_OUT 1 10 0
A22 PADCONFIG: SPI2_DO 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG114
0x000F41C8 EHRPWM2_A 3 10 0
GPIO1_20 7 10 pad
UARTO_TXD 0 o)
UARTO_TXD ECAP2_IN_APWM_OUT 1 10 0
B22 PADCONFIG: SPI2_D1 2 10 0 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG115
0x000F41CC EHRPWM2_B 3 10 0
GPIO1_21 7 10 pad
VDDA_1P8_USB,
AE8 USBO_DM USBO_DM 10 1.8V /3.3V VDDA_3P3_USB USB2PHY
VDDA_1P8_USB,
AE7 USBO_DP USBO_DP 10 1.8V /3.3V VDDA 3P3_USB USB2PHY
USBO_DRVVBUS USBO_DRVVBUS 0 o
G22 PADCONFIG: Off / Off / Down Off / Off / Down 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG149 GPIO1_50 7 10 pad
0x000F4254
VDDA_1P8_USB,
Y8 USBO_RCALIB USBO_RCALIB A 1.8V /3.3V VDDA 3P3_USB USB2PHY
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
Nunﬁglélr_e ] PADCEEQ:_I!_I('; Q'l":is[flr [15] SIGNAL NAME [3] w':nc:g(E T‘I(S';E D['.Z;S DSJIIQ\ILEG 2:¢EER X"F?'Ei OPEI!:\)TING POWER [11] *['1‘;? Tf}:,?ﬁ';] UPF/’[l)JSIGVN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
Y7 USBO_VBUS USBO_VBUS A 1.8V /3.3V \\’/%%AA—_EF;%:LLJJSSBB’ USB2PHY
AE10 USB1_DM USB1_DM 10 1.8V/3.3V \\’/%%’2\:13283:%8358* USB2PHY
AE9Q USB1_DP USB1_DP 10 1.8V/3.3V \\//%%ﬁ:gig:ﬂssg USB2PHY
USB1_DRVVBUS USB1_DRVVBUS 0 o
G21 PADCONFIG: Off / Off / Down Off / Off / Down 7 1.8V/3.3V VDDSHV0 Yes | LVCMOS PU/PD
PADCONFIG150 GPIO1_51 7 10 pad
0x000F4258
1K4 USB1_RCALIB USB1_RCALIB A 1.8V /3.3V \\’/%%ﬁ—_gg:lfs% USB2PHY
Y10 USB1_VBUS USB1_VBUS A 1.8V /3.3V \\//%%ﬁ__gi%__ldss% USB2PHY
1K7 VDDA_1P8_CSI_DSI VDDA_1P8_CSI_DSI PWR
1K5 VDDA_1P8_USB VDDA_1P8_USB PWR
1K10 VDDA_1P8_OLDIO VDDA_1P8_OLDIO PWR
Y11 VDDA_3P3_USB VDDA _3P3_USB PWR
1K6 VDDA_CORE_CSI_DSI VDDA_CORE_CSI_DSI PWR
1K8 VDDA_CORE_DSI_CLK VDDA_CORE_DSI_CLK PWR
1J4 VDDA_CORE_USB VDDA_CORE_USB PWR
1F2 VDDA_DDR_PLLO VDDA_DDR_PLLO PWR
1c3 VDDA_MCU VDDA_MCU PWR
1D4 VDDA_PLLO VDDA_PLLO PWR
1H7 VDDA_PLL1 VDDA_PLL1 PWR
1F6 VDDA _PLL2 VDDA _PLL2 PWR
1F4 VDDA _PLL3 VDDA _PLL3 PWR
1D7 VDDA_PLL4 VDDA_PLL4 PWR
1F5 VDDA_TEMPO VDDA_TEMPO PWR
K20 VDDA_TEMP1 VDDA_TEMP1 PWR
1D3 VDDA_TEMP2 VDDA_TEMP2 PWR
1C8, 1ES5,
1H3, 1J1, |VDDR_CORE VDDR_CORE PWR
1K3
1B7 VDDSHV0 VDDSHV0 PWR
1D10 VDDSHV1 VDDSHV1 PWR
1B5 VDDSHV2 VDDSHV2 PWR
1E10, 1G10 | VDDSHV3 VDDSHV3 PWR
1A9 VDDSHV5 VDDSHV5 PWR
1B10 VDDSHV6 VDDSHV6 PWR
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘I(S';E D[fs;s DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁg] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
1A2 VDDSHV_CANUART VDDSHV_CANUART PWR
1B3 VDDSHV_MCU VDDSHV_MCU PWR
1C1, 1D2,
1E1, 1F1,
162, 1h1, | VPDS_DDR VDDS_DDR PWR
AE2, B1
1E2 VDDS_DDR_C VDDS_DDR_C PWR
1K2 VDDS_MMCO VDDS_MMCO PWR
1c2 VDDS_0SC0 VDDS_0SC0 PWR
1A1 VDD_CANUART VDD_CANUART PWR
1C5, 1C7,
1D6, 1D8,
1E3, 1E7,
1E9, 1F8,
1G3, 1G5,
167 16, | VPD_CORE VDD_CORE PWR
1H10, 1H4,
1H6, 1H8,
1J2, 15, 1J7,
1J9
1A10 VMON_1P8_SOC VMON_1P8_SOC A
1A4 VMON_3P3_SOC VMON_3P3_SOC A
1A6 VMON_VSYS VMON_VSYS A
VOUTO_DE 0 o
VOUTO_DE
GPMCO_A17 1 oz
w21 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG63 UART3_CTSn 4 I 1
0X000F40FC
GPIOO0_62 7 10 pad
VOUTO_HSYNC 0 o)
VOUTO_HSYNC =
GPMCO0_A16 1 oz
AC20 PADCONFIG: = Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG62 UART3_RTSn 4 o)
0x000F40F8
GPIO0_61 7 10 pad
VOUTO_PCLK 0 o
VOUTO_PCLK
GPMCO_A19 1 oz
Y21 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG65 UART2_CTSn 4 I 1
0x000F4104
GPIOO0_64 7 10 pad
VOUTO_VSYNC 0 o)
VOUTO_VSYNC =
GPMCO_A18 1 oz
W20 PADCONFIG: = Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG64 UART2_RTSn 4 o)
0x000F4100
GPIO0_63 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
NUI\TB“EIF_( [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T\I(S';E D[z;s DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? Tf(l:,';':ﬁ';] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
VOUTO_DATAOQ 0 o
VOUTO_DATAO =
GPMCO_A0 1 oz
AE24 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG46 UART2_RXD 4 I 1
0x000F40B8
GPIO0_45 7 10 pad
VOUTO_DATA1 0 o)
VOUTO_DATA1 -
GPMCO_A1 1 oz
w23 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG47 UART2_TXD 4 o)
0x000F40BC
GPIO0_46 7 10 pad
VOUTO_DATA2 0 o
VOUTO_DATA2 =
GPMCO_A2 1 oz
AA23 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG48 UART3_RXD 4 I 1
0x000F40C0
GPIO0_47 7 10 pad
VOUTO_DATA3 0 o)
VOUTO_DATA3 GPMCO_A3 1 oz
Y23 PADCONFIG: UART3_TXD 4 o) Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG49
0x000F40C4 AUDIO_EXT_REFCLKO 5 10 0
GPIO0_48 7 10 pad
VOUTO_DATA4 0 o
VOUTO_DATA4 GPMCO_A4 1 oz
AB23 PADCONFIG: UART4_RXD 4 I 1 Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG50
0x000F40C8 EQEP2_| 5 10 0
GPIO0_49 7 10 pad
VOUTO_DATA5 0 o
VOUTO_DATA5 GPMCO0_A5 1 oz
AD23 PADCONFIG: UART4_TXD 4 o Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG51
0x000F40CC EQEP2_S 5 10 0
GPIO0_50 7 10 pad
VOUTO_DATA6 0 o
VOUTO_DATA6 GPMCO_A6 1 oz
AC23 PADCONFIG: UART5_RXD 4 I 1 Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG52
0x000F40D0 EQEP2_A 5 | 0
GPIO0_51 7 10 pad
VOUTO_DATA7 0 o
VOUTO_DATA7 GPMCO_A7 1 0z
AE23 PADCONFIG: UART5_TXD 4 o Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG53
0x000F40D4 EQEP2_B 5 | 0
GPIO0_52 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE 1o PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T\I(S';E D[z;s DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? TBYL:’I:EFEE] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RX/TXIPULL) [7] | (RX/TX/PULL) [8] 9]
VOUTO_DATAS 0 o)
VOUTO_DATA8 =
GPMCO_A8 1 oz
AE22 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG54 UART6_RXD 4 I 1
0x000F40D8
GPIO0_53 7 10 pad
VOUTO_DATA9 0 o)
VOUTO_DATA9 -
GPMCO_A9 1 oz
AC22 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG55 UART6_TXD 4 o
0x000F40DC
GPIO0_54 7 10 pad
VOUTO_DATA10 0 o)
VOUTO_DATA10 =
GPMCO_A10 1 oz
w22 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG56 UART6_RTSn 4 o)
0x000F40EQ
GPIO0_55 7 10 pad
VOUTO_DATAT1 0 o)
VOUTO_DATA11
GPMCO_A11 1 oz
AE21 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG57 UART6_CTSn 4 I 1
0x000F40E4
GPIO0_56 7 10 pad
VOUTO_DATA12 0 o)
VOUTO_DATA12
GPMCO_A12 1 oz
AD21 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG58 UART5_RTSn 4 o)
0x000F40E8
GPIO0_57 7 10 pad
VOUTO_DATA13 0 o)
VOUTO_DATA13
GPMCO_A13 1 oz
AC21 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG59 UART5_CTSn 4 I 1
0X000F40EC
GPIO0_58 7 10 pad
VOUTO_DATA14 0 o)
VOUTO_DATA14
GPMCO_A14 1 oz
AA20 PADCONFIG: — Off / Off / Off Off / Off / Off 7 1.8V/3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG60 UART4_RTSn 4 o)
0x000F40F0
GPIO0_59 7 10 pad
VOUTO_DATA15 0 o)
VOUTO_DATA15
GPMCO_A15 1 oz
Y20 PADCONFIG: - Off / Off / Off Off / Off / Off 7 1.8V /3.3V VDDSHV3 Yes | LVCMOS PU/PD
PADCONFIG61 UART4_CTSn 4 I 1
0x000F40F4
GPIO0_60 7 10 pad
F7 VPP VPP PWR
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘I(S';E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? TBYLIJ’I:EFEE] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
1A3, 1A5,
1A7, 1B1,
1B8, 1C4,
1C6, 1D1,
1D5, 1D9,
1E4, 1E6,
1ES8, 1F3,
1F7, 1F9,
1G1, 1G4,
1G6, 1G8,
1H2, 1HS5,
1H9, 1J10,
1J3, 1J6, 1J8,
1K1, 1K9, A1,
A12. A5 A6 | VSS VsS PWR
A9, AA21,
AA3, AB2,
AC1, AD22,
AD4, AE1,
AE13, AE16,
AE25, B3,
C2, C20,
D14, D3, E1,
F3,G1, G4,
H2, K1, L4,
N1, P20, P4,
U1, U4, V3,
W2, Y1, Y4
WKUP_CLKOUTO WKUP_CLKOUTO 0 o)
F13 PADCONFIG: Off / Off / Off Off / SS / Off 0 1.8V/3.3V VDDSHV_MCU Yes | LVCMOS PU/PD
MCU_PADCONFIG33 MCU_GPIO0_23 7 10 pad
0x04084084
WKUP_12C0_SCL WKUP_I12C0_SCL 0 10D 1
A13 PADCONFIG: Off / Off / NA On/SS/NA 7 1.8V/3.3V VDDSHV_MCU Yes | 2C ODFS
MCU_PADCONFIG19 MCU_GPIO0_19 7 10D | pad
0x0408404C
WKUP_I2C0_SDA WKUP_I2C0_SDA 0 10D 1
cn PADCONFIG: Off / Off / NA On/SS/NA 7 1.8V /3.3V VDDSHV_MCU Yes | 12C ODFS
MCU_PADCONFIG20 MCU_GPIO0_20 7 10D | pad
0x04084050
A7 WKUP_LFOSCO_XI WKUP_LFOSCO_XI I 1.8V VDDS_0SC0 LFXOSC
A8 WKUP_LFOSC0_XO WKUP_LFOSC0_XO o 1.8V VDDS_0SC0 LFXOSC
WKUP_UARTO_CTSn 0 I 1
WKUP_UARTO_CTSn = =
) WKUP_TIMER_IO0 1 10 0
c7 PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG11 MCU_SPI1_CS0 3 10 1
0x0408402C
MCU_GPIO0_11 7 10 pad
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Table 5-1. Pin Attributes (AMH Package) (continued)

BALL BALL MUX
BALL NAME [2] MUX STATE STATE MODE o) PULL
Nunﬁglélr-e [1]| PADCONFIG Register [15] SIGNAL NAME [3] MODE T‘l(s';E D['.Z;S DURING AFTER AFTER | OPERATING POWER [11] *['1‘;? TBYLI{’I:EFEE] UP/DOWN
PADCONFIG Address [16] [4] RESET RESET RESET | VOLTAGE [10] TYPE [14]
(RXITX/PULL) [7] | (RX/TX/PULL) [8] I9]
WKUP_UARTO_RTSn 0 o
WKUP_UARTO_RTSn
) WKUP_TIMER_IO1 1 10 0
cé PADCONFIG: Off / Off / Off Off / Off / Off 7 1.8V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG12 MCU_SPI1_CLK 3 10 0
0x04084030
MCU_GPIO0_12 7 10 pad
WKUP_UARTO_RXD WKUP_UARTO_RXD 0 I 1
D8 PADCONFIG: MCU_SPI0_CS2 2 10 1 Off / Off /| Off Off / Off / Off 7 1.8V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG9
0x04084024 MCU_GPIOO0_9 7 10 pad
WKUP_UARTO_TXD WKUP_UARTO_TXD 0 o
D7 PADCONFIG: MCU_SPI1_CS2 2 10 1 Off / Off / Off Off / Off / Off 7 1.8V/3.3V | VDDSHV_CANUART | Yes | LVCMOS PU/PD
MCU_PADCONFIG10
0x04084028 MCU_GPIO0_10 7 10 pad
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5.3 Signal Descriptions

Many signals are available on multiple pins, according to the software configuration of the pin multiplexing
options.

The following list describes the column headers:

1.

3.

4.

SIGNAL NAME: The name of the signal passing through the pin.

Note

Signal names and descriptions provided in each Signal Descriptions table, represent the pin
multiplexed signal function which is implemented at the pin and selected via PADCONFIG registers.
Device subsystems may provide secondary multiplexing of signal functions, which are not described
in these tables. For more information on secondary multiplexed signal functions, see the respective
peripheral chapter of the device TRM.

PIN TYPE: Signal direction and type:

e | =Input

* O = Output

* OD = Output, with open-drain output function

* 10 = Input, Output, or simultaneously Input and Output

+ 10D = Input, Output, or simultaneously Input and Output with open-drain output function
* 10Z = Input, Output, or simultaneously Input and Output with three-state output function
» OZ = Output with three-state output function

*+ A= Analog

« PWR = Power

* GND = Ground

» CAP = LDO Capacitor

DESCRIPTION: Description of the signal

BALL: Ball number(s) associated with signal

For more information on the 10 cell configurations, see the Pad Configuration Registers section in Device
Configuration chapter of the device TRM.

5.3.1 CPSW3G
5.3.1.1 MAIN Domain

Table 5-2. CPSW3G0 RGMII1 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
RGMIIM_RXC | RGMII Receive Clock A16
RGMIIM_RX_CTL | RGMII Receive Control A15
RGMIIM_TXC 0} RGMII Transmit Clock B17
RGMIIM_TX_CTL (0] RGMII Transmit Control B18
RGMII1_RDO | RGMII Receive Data 0 B15
RGMII1_RD1 | RGMII Receive Data 1 B16
RGMIIM_RD2 | RGMII Receive Data 2 A14
RGMIIM1_RD3 | RGMII Receive Data 3 B14
RGMIIM_TDO o} RGMII Transmit Data 0 A18
RGMIIM_TD1 o RGMII Transmit Data 1 C17
RGMIIM_TD2 o RGMII Transmit Data 2 A17
RGMII1_TD3 o RGMII Transmit Data 3 C16
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Table 5-3. CPSW3G0 RGMII2 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
RGMII2_RXC I RGMII Receive Clock D19
RGMII2_RX_CTL | RGMII Receive Control F19
RGMII2_TXC o RGMII Transmit Clock D16
RGMII2_TX_CTL o RGMII Transmit Control A20
RGMII2_RDO0 I RGMII Receive Data 0 E19
RGMII2_RD1 I RGMII Receive Data 1 E16
RGMII2_RD2 I RGMII Receive Data 2 E17
RGMII2_RD3 I RGMII Receive Data 3 C19
RGMII2_TDO o RGMII Transmit Data 0 B19
RGMII2_TD1 o RGMII Transmit Data 1 A21
RGMII2_TD2 e} RGMII Transmit Data 2 D17
RGMII2_TD3 o RGMII Transmit Data 3 A19

Table 5-4. CPSW3G0 RMII1 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
RMIIM_CRS_DV | RMII Carrier Sense / Data Valid B17
RMIIM_REF_CLK | RMII Reference Clock A16
RMII1_RX_ER | RMII Receive Data Error A15
RMIIM_TX_EN e} RMII Transmit Enable B18
RMII1_RXDO I RMII Receive Data 0 B15
RMII1_RXD1 I RMII Receive Data 1 B16
RMII1_TXDO (e} RMII Transmit Data 0 A18
RMII1_TXD1 e} RMII Transmit Data 1 Cc17

Table 5-5. CPSW3G0 RMII2 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
RMII2_CRS_DV | RMII Carrier Sense / Data Valid D16
RMII2_REF_CLK I RMII Reference Clock D19
RMII2_RX_ER | RMII Receive Data Error F19
RMII2_TX_EN (e} RMII Transmit Enable A20
RMII2_RXDO I RMII Receive Data 0 E19
RMII2_RXD1 I RMII Receive Data 1 E16
RMII2_TXDO o RMII Transmit Data O B19
RMII2_TXD1 o RMII Transmit Data 1 A21
5.3.2 CPTS

Note

Some CPTS signals are connected directly to CPTS modules within the device. Other CPTS signals
are connected to the Time Sync Router and fanned out to peripherals linked to the router. Input
signals are sent to the peripherals while output signals are sourced from the peripherals. For more
information, see the Time Sync and Compare Events section in the Time Sync chapter in the device

TRM.
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5.3.2.1 MAIN Domain

Table 5-6. CPTS Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
CP_GEMAC_CPTSO0_RFT_CLK | CPTS Reference Clock Input C25
CPTS Time Stamp Counter Compare Output from
CP_GEMAC_CPTS0_TS_COMP o CPSW3G0 CPTS E20, H25
CP_GEMAC_CPTS0_TS_SYNC o g§$§ Time Stamp Counter Bit Output from CPSW3G0 B21, H22
CP_GEMAC_CPTS0_HW1TSPUSH gELTtirHardware Time Stamp Push Input to Time Sync B20, H23
CP_GEMAC_CPTS0_HW2TSPUSH g(l::jl’terardware Time Stamp Push Input to Time Sync C21, H21
SYNCO_OUT o CPTS Time Stamp Generator Bit 0 Output from Time B25
Sync Router
SYNC1_OUT o CPTS Time Stamp Generator Bit 1 Output from Time co25
Sync Router
SYNC2 OUT o CPTS Time Stamp Generator Bit 2 Output from Time B23
- Sync Router
SYNC3 OUT o CPTS Time Stamp Generator Bit 3 Output from Time F20
- Sync Router
5.3.3CSI-2
5.3.3.1 MAIN Domain
Table 5-7. CSIRXO0 Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
CSI0_RXCLKN | CSI Differential Receive Clock Input (negative) AE12
CSI0_RXCLKP | CSI Differential Receive Clock Input (positive) AE11
CSI0_RXRCALIB () A CS_I pin cor_mec_ted to external resistor for on-chip AA1S
resistor calibration
CSI0_RXNO | CSI Differential Receive Input (negative) AB11
CSI0_RXN1 | CSI Differential Receive Input (negative) AC10
CSI0_RXN2 | CSI Differential Receive Input (negative) AA10
CSI0_RXN3 | CSI Differential Receive Input (negative) AD9
CSI0_RXPO | CSI Differential Receive Input (positive) AB10
CSI0_RXP1 | CSI Differential Receive Input (positive) AC9
CSI0_RXP2 | CSI Differential Receive Input (positive) AA9
CSI0_RXP3 | CSI Differential Receive Input (positive) AD8

(1)  Anexternal 499Q +1% resistor must be connected between this pin and VSS and the maximum power dissipation for the resistor is
7.2mW. No external voltage should be applied to this pin.

5.3.4 DDRSS
5.3.4.1 MAIN Domain

Table 5-8. DDRSSO0 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
DDRO_ACT_n O DDRSS Activation Command T6
DDRO_ALERT_n 10 DDRSS Alert K3
DDRO_CAS_n (1 o I1DBDR4 Column Address Strobe / LPDDR4 Chip Select 5
DDRO_PAR (0] DDRSS Command and Address Parity T1
DDRO_RAS n () o] DDR4 Row Address Strobe / LPDDR4 Chip Select 0B P6
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Table 5-8. DDRSSO0 Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
DDRO_WE_n o DDRSS Write Enable T4
DDRO_A0 (0] DDRSS Address Bus K5
DDRO_A1 (0] DDRSS Address Bus L2
DDRO_A2 o DDRSS Address Bus L3
DDRO_A3 o} DDRSS Address Bus M2
DDRO_A4 o DDRSS Address Bus N2
DDRO_A5 (0] DDRSS Address Bus K2
DDRO_A6 (0] DDRSS Address Bus N3
DDRO_A7 (0] DDRSS Address Bus L1
DDRO_A8 (0] DDRSS Address Bus M1
DDRO_A9 (0] DDRSS Address Bus T2
DDRO_A10 o DDRSS Address Bus R2
DDRO_A11 o} DDRSS Address Bus N5
DDRO_A12 o DDRSS Address Bus P3
DDRO_A13 (0] DDRSS Address Bus P2
DDRO_BAO (0] DDRSS Bank Address N6
DDRO_BA1 o DDRSS Bank Address K4
DDRO_BGO (0] DDRSS Bank Group Y6
DDRO_BG1 (0] DDRSS Bank Group U6
DDRO_CALO (@ A IO Pad Calibration Resistor Y5
DDRO_CKO o} DDRSS Clock R1
DDRO_CKO_n o DDRSS Negative Clock P1
DDRO_CKEO o DDRSS Clock Enable N4
DDRO_CKE1 0} DDRSS Clock Enable P5
DDRO_CS0_n (™ o DDR4 Chip Select 0 / LPDDR4 Chip Select 0A L6
DDRO_CS1_n (™M o DDR4 Chip Select 1/ LPDDR4 Chip Select 1A T3
DDRO_DMO 10 DDRSS Data Mask C3
DDRO_DM1 10 DDRSS Data Mask H3
DDRO_DM2 10 DDRSS Data Mask V4
DDR0O_DM3 10 DDRSS Data Mask AD1
DDRO_DQO 10 DDRSS Data B2
DDRO_DQ1 10 DDRSS Data A3
DDRO0O_DQ2 10 DDRSS Data A4
DDRO0_DQ3 10 DDRSS Data A5
DDRO0O_DQ4 10 DDRSS Data A2
DDRO0_DQ5 10 DDRSS Data B4
DDRO_DQ6 10 DDRSS Data D2
DDRO_DQ7 10 DDRSS Data C4
DDRO_DQ8 10 DDRSS Data E2
DDRO_DQ9 10 DDRSS Data F1
DDRO0_DQ10 10 DDRSS Data G5
DDRO_DQ1M1 10 DDRSS Data F2
DDRO0_DQ12 10 DDRSS Data G3
DDRO0_DQ13 10 DDRSS Data H4
DDRO0_DQ14 10 DDRSS Data J2
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Table 5-8. DDRSSO0 Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
DDRO0_DQ15 10 DDRSS Data G2
DDRO0_DQ16 10 DDRSS Data U2
DDRO0O_DQ17 10 DDRSS Data U3
DDRO0_DQ18 10 DDRSS Data us
DDRO0_DQ19 10 DDRSS Data V5
DDRO_DQ20 10 DDRSS Data V2
DDRO_DQ21 10 DDRSS Data Y2
DDRO0_DQ22 10 DDRSS Data Y3
DDR0_DQ23 10 DDRSS Data AA4
DDRO0_DQ24 10 DDRSS Data AC2
DDRO0_DQ25 10 DDRSS Data AA2
DDRO0_DQ26 10 DDRSS Data AC4
DDRO0_DQ27 10 DDRSS Data AD2
DDRO0_DQ28 10 DDRSS Data AD3
DDRO0_DQ29 10 DDRSS Data AC3
DDRO0_DQ30 10 DDRSS Data AE4
DDRO0_DQ31 10 DDRSS Data AE3
DDRO0O_DQS0 10 DDRSS Data Strobe D1
DDRO_DQSO0_n 10 DDRSS Complimentary Data Strobe C1
DDRO0_DQsS1 10 DDRSS Data Strobe J1
DDRO_DQS1_n 10 DDRSS Complimentary Data Strobe HA1
DDRO_DQsS2 10 DDRSS Data Strobe W1
DDRO_DQS2_n 10 DDRSS Complimentary Data Strobe V1
DDRO_DQS3 10 DDRSS Data Strobe AA1
DDRO_DQS3_n 10 DDRSS Complimentary Data Strobe AB1
DDRO_ODTO (0] DDRSS On-Die Termination for Chip Select 0 L5
DDRO_ODT1 (0] DDRSS On-Die Termination for Chip Select 1 V6
DDRO_RESETO_n o DDRSS Reset AA5

(1) DDRSS implements different signal functions on Column Address Strobe, Row Address Strobe, Chip Select 0, and Chip Select 1
when configured to operate with DDR4 memory devices. These signals function as Chip Select 1B, Chip Select 0B, Chip Select 0A,
and Chip Select 1A respectively when DDRSS is configured to operate with LPDDR4 memory devices. For more information, refer to

Section 8.2.1, DDR Board Design and Layout Guidelines.

(2) Anexternal 240Q +£1% resistor must be connected between this pin and VSS. No external voltage should be applied to this pin.

5.3.5 DSI
5.3.5.1 MAIN Domain

Table 5-9. DSITXO0 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
DSI0O_TXCLKN 10 DSI Differential Transmit Clock Output (negative) AA12
DSIO_TXCLKP 10 DSI Differential Transmit Clock Output (positive) AA13
DSI0_TXRCALIB () A DS! pin cor‘mec.ted to external resistor for on-chip Y16

resistor calibration
DSI0_TXNO 10 DSI Differential Transmit Output (negative) AD11
DSIO_TXN1 10 DSI Differential Transmit Output (negative) AB13
DSI0_TXN2 10 DSI Differential Transmit Output (negative) AC12
DSI0_TXN3 10 DS Differential Transmit Output (negative) AE14
DSI0_TXPO 10 DS Differential Transmit Output (positive) AD12
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Table 5-9. DSITXO0 Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
DSI0_TXP1 10 DSI Differential Transmit Output (positive) AB14
DSI0_TXP2 10 DSI Differential Transmit Output (positive) AC13
DSI0_TXP3 10 DSI Differential Transmit Output (positive) AE15

(1)  Anexternal 499Q +1% resistor must be connected between this pin and VSS and the maximum power dissipation for the resistor is
7.2mW. No external voltage should be applied to this pin.

5.3.6 DSS
5.3.6.1 MAIN Domain

Table 5-10. DSSO0 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]

VOUTO_DE (0] Video Output Data Enable w21

VOUTO_EXTPCLKIN | Video Output External Pixel Clock Input AD24
VOUTO_HSYNC O Video Output Horizontal Sync AC20
VOUTO_PCLK (0] Video Output Pixel Clock Output Y21

VOUTO_VSYNC (0] Video Output Vertical Sync W20
VOUTO_DATAO o Video Output Data 0 AE24
VOUTO_DATA1 (0] Video Output Data 1 W23
VOUTO_DATA2 e} Video Output Data 2 AA23
VOUTO_DATA3 o Video Output Data 3 Y23

VOUTO_DATA4 0} Video Output Data 4 AB23
VOUTO_DATA5 o Video Output Data 5 AD23
VOUTO_DATA6 (0] Video Output Data 6 AC23
VOUTO_DATA7 o Video Output Data 7 AE23
VOUTO_DATA8 o Video Output Data 8 AE22
VOUTO_DATA9 o Video Output Data 9 AC22
VOUTO_DATA10 e} Video Output Data 10 W22
VOUTO_DATA11 o Video Output Data 11 AE21
VOUTO_DATA12 0} Video Output Data 12 AD21
VOUTO_DATA13 O Video Output Data 13 AC21
VOUTO_DATA14 (0] Video Output Data 14 AA20
VOUTO_DATA15 o Video Output Data 15 Y20

VOUTO_DATA16 o Video Output Data 16 AC25
VOUTO_DATA17 o Video Output Data 17 AB25
VOUTO_DATA18 e} Video Output Data 18 AA25
VOUTO_DATA19 o Video Output Data 19 W24
VOUTO_DATA20 o Video Output Data 20 Y24

VOUTO_DATA21 (6] Video Output Data 21 AD25
VOUTO_DATA22 e} Video Output Data 22 AB24
VOUTO_DATA23 o Video Output Data 23 AC24
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5.3.7 ECAP
5.3.7.1 MAIN Domain

Table 5-11. ECAPO Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]

ECAPO_IN_APWM_OUT 10 :Epl\'lg\f;lvn'\;()e%ﬁtz:)ztture (ECAP) Input or Auxiliary PWM C25, E20
Table 5-12. ECAP1 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]

ECAP1_IN_APWM_OUT 10 agsvn“j?dostiztture (ECAP) Input or Auxiliary PWM A2I25,23’25|i|,2l?325,
Table 5-13. ECAP2 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
ECAP2_IN_APWM_OUT 10 a;\?vn'\j()e%ﬁtz:itture (ECAP) Input or Auxiliary PWM A24'1:,2I12a,2lﬁ25,
5.3.8 Emulation and Debug
5.3.8.1 MAIN Domain

Table 5-14. Trace Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
TRC_CLK (0] Trace Clock u22
TRC_CTL (6] Trace Control u21
TRC_DATAO o} Trace Data 0 u20
TRC_DATA1 (0] Trace Data 1 V25
TRC_DATA2 (0] Trace Data 2 T20
TRC_DATA3 (0] Trace Data 3 T21
TRC_DATA4 (0] Trace Data 4 V24
TRC_DATA5 (0] Trace Data 5 W25
TRC_DATA6 (0] Trace Data 6 Y25
TRC_DATA7 (0] Trace Data 7 R25
TRC_DATAS8 o} Trace Data 8 R24
TRC_DATA9 (0] Trace Data 9 T25
TRC_DATA10 (0] Trace Data 10 u24
TRC_DATA1M1 (0] Trace Data 11 T24
TRC_DATA12 (0] Trace Data 12 AA24
TRC_DATA13 o Trace Data 13 P24
TRC_DATA14 o Trace Data 14 P25
TRC_DATA15 o Trace Data 15 T23
TRC_DATA16 o} Trace Data 16 u23
TRC_DATA17 (0] Trace Data 17 T22
TRC_DATA18 (0] Trace Data 18 u25
TRC_DATA19 (0] Trace Data 19 AC24
TRC_DATA20 o Trace Data 20 AB24
TRC_DATA21 o Trace Data 21 AD25
TRC_DATA22 o Trace Data 22 Y24
TRC_DATA23 o Trace Data 23 W24
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5.3.8.2 MCU Domain

Table 5-15. JTA

G Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
EMUO 10 Emulation Control 0 B12
EMU1 10 Emulation Control 1 D13
TCK | JTAG Test Clock Input C13
TDI | JTAG Test Data Input E13
TDO 0oz JTAG Test Data Output C14
TMS | JTAG Test Mode Select Input E14
TRSTn I JTAG Reset B13
5.3.9 EPWM
5.3.9.1 MAIN Domain
Table 5-16. EPWM Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
EHRPWM_SOCA (0] EHRPWM Start of Conversion A B25
EHRPWM_SOCB (0] EHRPWM Start of Conversion B A24
EHRPWM_TZn_INO | EHRPWM Trip Zone Input 0 (active low) C21, K24
EHRPWM_TZn_IN1 | EHRPWM Trip Zone Input 1 (active low) J25
EHRPWM_TZn_IN2 | EHRPWM Trip Zone Input 2 (active low) K25
EHRPWM_TZn_IN3 | EHRPWM Trip Zone Input 3 (active low) B23
EHRPWM_TZn_IN4 | EHRPWM Trip Zone Input 4 (active low) F20
EHRPWM_TZn_IN5 | EHRPWM Trip Zone Input 5 (active low) E20
Table 5-17. EPWMO Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
EHRPWMO_A 10 EHRPWM Output A D20, G23, L21
EHRPWMO_B 10 EHRPWM Output B E20, G20, L20
EHRPWMO_SYNCI | Sync Input to EHRPWM module from an external pin C24, K21
EHRPWMO_SYNCO (0] Sync Output from EHRPWM module to an external pin B24, K24
Table 5-18. EPWM1 Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
EHRPWM1_A 10 EHRPWM Output A B21, E24, K22
EHRPWM1_B 10 EHRPWM Output B B20, F23, K23
Table 5-19. EPWM2 Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
EHRPWM2_A 10 EHRPWM Output A A22, C24, J25
EHRPWM2_B 10 EHRPWM Output B B22, B24, K25
5.3.10 EQEP
5.3.10.1 MAIN Domain
Table 5-20. EQEPO Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
EQEPO_A (1) I EQEP Quadrature Input A D25
EQEPO B (" I EQEP Quadrature Input B E25
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Table 5-20. EQEPO Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
EQEPO_I (D 10 EQEP Index F23
EQEPO_S () 10 EQEP Strobe E24

(1) This EQEP input signal has a debounce function. For more information on I/O Debounce configuration, see the TRM Device

Configuration chapter.

Table 5-21. EQEP1 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
EQEP1_A () | EQEP Quadrature Input A F24
EQEP1_B (" I EQEP Quadrature Input B F25
EQEP1_1 (™ 10 EQEP Index G20
EQEP1_S () 10 EQEP Strobe G23

(1)  This EQEP input signal has a debounce function. For more information on I/O Debounce configuration, see the TRM Device

Configuration chapter.

Table 5-22. EQEP2 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
EQEP2_A (1) I EQEP Quadrature Input A AC23, B25, E17
EQEP2_B (1) I EQEP Quadrature Input B A24, AE23, C19
AB23, AD24
(1) s ,
EQEP2_| 10 EQEP Index 823 D17
EQEP2 S () 10 EQEP Strobe A19, AFI’DZZF?’ F20,

(1) This EQEP input signal has a debounce function. For more information on /O Debounce configuration, see the TRM Device

Configuration chapter.

5.3.11 GPIO
5.3.11.1 MAIN Domain

Table 5-23. GPIOO0 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
GPIO0_0 10 General Purpose Input/Output P23
GPIOO0_1 10 General Purpose Input/Output N23
GPIOO0_2 10 General Purpose Input/Output P22
GPIOO0_3 10 General Purpose Input/Output L25
GPIO0_4 10 General Purpose Input/Output N24
GPIO0_5 10 General Purpose Input/Output N25
GPIO0_6 10 General Purpose Input/Output M24
GPIO0_7 10 General Purpose Input/Output N21
GPIOO0_8 10 General Purpose Input/Output N22
GPIOO0_9 10 General Purpose Input/Output P21
GPIO0_10 10 General Purpose Input/Output N20
GPIO0_11 10 General Purpose Input/Output M25
GPIO0_12 10 General Purpose Input/Output L24
GPI0O0_13 (1 10 General Purpose Input/Output L22
GPI00_14 (1) 10 General Purpose Input/Output L23
GPIO0_15 10 General Purpose Input/Output u22
GPIO0_16 10 General Purpose Input/Output u21
GPIO0_17 10 General Purpose Input/Output u20
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Table 5-23. GPIOO0 Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]

GPIO0_18 10 General Purpose Input/Output V25
GPIO0_19 10 General Purpose Input/Output T20

GPIO0_20 10 General Purpose Input/Output T21

GPI00_21 10 General Purpose Input/Output V24

GPIO0_22 10 General Purpose Input/Output W25
GPIO0_23 10 General Purpose Input/Output AC25
GPIO0_24 10 General Purpose Input/Output AB25
GPIO0_25 10 General Purpose Input/Output AA25
GPIO0_26 10 General Purpose Input/Output W24
GPIO0_27 10 General Purpose Input/Output Y24

GPIO0_28 10 General Purpose Input/Output AD25
GPIO0_29 10 General Purpose Input/Output AB24
GPIO0_30 10 General Purpose Input/Output AC24
GPIOO0_31 10 General Purpose Input/Output Y25
GPIO0_32 10 General Purpose Input/Output R25
GPIO0_33 10 General Purpose Input/Output R24
GPIO0_34 10 General Purpose Input/Output T25

GPIO0_35 10 General Purpose Input/Output u24
GPIO0_36 10 General Purpose Input/Output T24

GPIO0_37 10 General Purpose Input/Output AA24
GPIO0_38 10 General Purpose Input/Output AD24
GPIOO0_39 10 General Purpose Input/Output P24

GPIO0_40 10 General Purpose Input/Output P25
GPIO0_41 10 General Purpose Input/Output T23

GPIO0_42 10 General Purpose Input/Output u23
GPI00_43 (1) 10 General Purpose Input/Output T22

GPIO0 44 (1) 10 General Purpose Input/Output u25
GPIO0_45 10 General Purpose Input/Output AE24
GPIO0_46 10 General Purpose Input/Output W23
GPIO0_47 10 General Purpose Input/Output AA23
GPIO0_48 10 General Purpose Input/Output Y23
GPIO0_49 10 General Purpose Input/Output AB23
GPIO0_50 10 General Purpose Input/Output AD23
GPIO0_51 10 General Purpose Input/Output AC23
GPIO0_52 10 General Purpose Input/Output AE23
GPIO0_53 10 General Purpose Input/Output AE22
GPIO0_54 10 General Purpose Input/Output AC22
GPIO0_55 10 General Purpose Input/Output W22
GPIO0_56 10 General Purpose Input/Output AE21
GPIO0_57 10 General Purpose Input/Output AD21
GPIO0_58 10 General Purpose Input/Output AC21
GPIO0_59 10 General Purpose Input/Output AA20
GPIO0_60 10 General Purpose Input/Output Y20
GPI00_61 10 General Purpose Input/Output AC20
GPIO0_62 10 General Purpose Input/Output w21
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Table 5-23. GPIOO0 Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]

GPIO0_63 10 General Purpose Input/Output W20
GPIO0_64 10 General Purpose Input/Output Y21
GPIO0_65 (1) 10 General Purpose Input/Output L21
GPI100_66 (1) 10 General Purpose Input/Output L20
GPI100_67 (1) 10 General Purpose Input/Output K22
GPI100_68 (M 10 General Purpose Input/Output K23
GPI100_69 (1) [o] General Purpose Input/Output K21
GPI100_70 (1) [o] General Purpose Input/Output K24
GPI00_71 (™ [o] General Purpose Input/Output J25
GPI00_72 (1 10 General Purpose Input/Output K25
GPIO0_73 10 General Purpose Input/Output B18
GPIO0_74 10 General Purpose Input/Output B17
GPIOO0_75 10 General Purpose Input/Output A18
GPIO0_76 10 General Purpose Input/Output C17
GPIO0_77 10 General Purpose Input/Output A17
GPIO0_78 10 General Purpose Input/Output Cc16
GPIO0_79 10 General Purpose Input/Output A15
GPIO0_80 10 General Purpose Input/Output A16
GPIO0_81 10 General Purpose Input/Output B15
GPIO0_82 10 General Purpose Input/Output B16
GPIO0_83 10 General Purpose Input/Output A14
GPIO0_84 10 General Purpose Input/Output B14
GPIO0_85 10 General Purpose Input/Output F16
GPIO0_86 10 General Purpose Input/Output F17
GPIOO0_87 10 General Purpose Input/Output A20
GPIO0_88 10 General Purpose Input/Output D16
GPIO0_89 10 General Purpose Input/Output B19
GPIO0_90 10 General Purpose Input/Output A21
GPI00_91 10 General Purpose Input/Output D17
(1) This GPIO input signal has a debounce function. For more information on I/O Debounce configuration, see the TRM Device

Configuration chapter.

Table 5-24. GPIO1 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
GPIO1_0 10 General Purpose Input/Output A19
GPIO1_1 10 General Purpose Input/Output F19
GPIO1_2 10 General Purpose Input/Output D19
GPIO1_3 10 General Purpose Input/Output E19
GPIO1_4 10 General Purpose Input/Output E16
GPIO1_5 10 General Purpose Input/Output E17
GPIO1_6 10 General Purpose Input/Output C19
GPIO1_7 10 General Purpose Input/Output D25
GPIO1_8 10 General Purpose Input/Output E25
GPIO1_9 10 General Purpose Input/Output E24
GPIO1_10 10 General Purpose Input/Output F23
GPIO1_11 10 General Purpose Input/Output F24
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Table 5-24. GPIO1 Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
GPIO1_12 10 General Purpose Input/Output F25
GPIO1_13 10 General Purpose Input/Output G23
GPIO1_14 10 General Purpose Input/Output G20
GPIO1_15 10 General Purpose Input/Output D20
GPIO1_16 (1 10 General Purpose Input/Output E20
GPIO1_17 10 General Purpose Input/Output B21
GPIO1_18 10 General Purpose Input/Output B20
GPIO1_19 10 General Purpose Input/Output Cc21
GPIO1_20 10 General Purpose Input/Output A22
GPIO1_21 10 General Purpose Input/Output B22
GPIO1_22 10 General Purpose Input/Output A23
GPIO1_23 10 General Purpose Input/Output C22
GPIO1_24 10 General Purpose Input/Output B23
GPIO1_25 10 General Purpose Input/Output F20
GPIO1_26 10 General Purpose Input/Output B25
GPIO1_27 10 General Purpose Input/Output A24
GPIO1_28 10 General Purpose Input/Output C24
GPIO1_29 10 General Purpose Input/Output B24
GPIO1_30 10 General Purpose Input/Output C25
GPIO1_31 () IOD General Purpose Input/Output C23
GPIO1_42 () 10 General Purpose Input/Output H25
GPIO1_43 () [o] General Purpose Input/Output H22
GPIO1_44 () 10 General Purpose Input/Output H23
GPIO1_45 (1) [o] General Purpose Input/Output H21
GPIO1_46 (M 10 General Purpose Input/Output J24
GPIO1_47 () 10 General Purpose Input/Output H20
GPIO1_48 () 10 General Purpose Input/Output D23
GPIO1_49 () 10 General Purpose Input/Output D24
GPIO1_50 10 General Purpose Input/Output G22
GPIO1_51 10 General Purpose Input/Output G21

(1)  This GPIO input signal has a debounce function. For more information on I/O Debounce configuration, see the TRM Device

Configuration chapter.

5.3.11.2 MCU Domain

Table 5-25. MCU_GPIOO0 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU_GPIO0_0 () 10 General Purpose Input/Output B10
MCU_GPIO0_1 (" 10 General Purpose Input/Output E10
MCU_GPIO0_2 10 General Purpose Input/Output C10
MCU_GPIO0_3 10 General Purpose Input/Output B11
MCU_GPIO0_4 10 General Purpose Input/Output D10
MCU_GPIOO0_5 10 General Purpose Input/Output B6
MCU_GPIO0_6 10 General Purpose Input/Output Cc8
MCU_GPIO0_7 () 10 General Purpose Input/Output B8
MCU_GPIO0_8 () 10 General Purpose Input/Output B7
MCU_GPIO0_9 10 General Purpose Input/Output D8
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Table 5-25. MCU_GPIOO0 Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU_GPIOO0_10 10 General Purpose Input/Output D7
MCU_GPIO0_11 (1 10 General Purpose Input/Output c7
MCU_GPIO0_12 () 10 General Purpose Input/Output C6
MCU_GPIO0_13 10 General Purpose Input/Output E8
MCU_GPIO0_14 10 General Purpose Input/Output D6
MCU_GPIO0_15 ™M [o] General Purpose Input/Output F8
MCU_GPIO0_16 () [o] General Purpose Input/Output E7
MCU_GPIOO0_17 I0D General Purpose Input/Output E1
MCU_GPIOO0_18 10D General Purpose Input/Output D11
MCU_GPIO0_19 10D General Purpose Input/Output A13
MCU_GPIO0_20 I0D General Purpose Input/Output C11
MCU_GPIOO0_21 10 General Purpose Input/Output F14
MCU_GPIO0_22 10 General Purpose Input/Output B9
MCU_GPIO0_23 10 General Purpose Input/Output F13

(1)  This GPIO input signal has a debounce function. For more information on I/O Debounce configuration, see the TRM Device

Configuration chapter.

5.3.12 GPMC
5.3.12.1 MAIN Domain

Table 5-26. GPMCO Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
GPMCO ADVn ALE o GPMC Address Valid (active low) or Address Latch R25
- - Enable
GPMCO_CLK (0] GPMC clock Y25
GPMCO_DIR (0] GPMC Data Bus Signal Direction Control P25
GPMCO_FCLK_MUX (0] GPMC functional clock output Y25
GPMCO OEn REn o GPMC Output Enable (active low) or Read Enable R24
- - (active low)
GPMCO_WEn O GPMC Write Enable (active low) T25
GPMCO_WPn (6] GPMC Flash Write Protect (active low) P24
GPMCO A0 0z GPMC Addr.ess 0 Output. iny used to effgctively AE24
- address 8-bit data non-multiplexed memories
GPMC address 1 Output in A/D non-multiplexed mode
GPMCO_A1 0z and Address 17 in A/D multiplexed mode w23
GPMC address 2 Output in A/D non-multiplexed mode
GPMCO0_A2 0z and Address 18 in A/D multiplexed mode AAZ3
GPMC address 3 Output in A/D non-multiplexed mode
GPMCO_A3 0z and Address 19 in A/D multiplexed mode Y23
GPMC address 4 Output in A/D non-multiplexed mode
GPMCO_A4 0z and Address 20 in A/D multiplexed mode AB23
GPMC address 5 Output in A/D non-multiplexed mode
GPMCO_AS 0z and Address 21 in A/D multiplexed mode AD23
GPMC address 6 Output in A/D non-multiplexed mode
GPMCO0_A6 0z and Address 22 in A/D multiplexed mode AC23
GPMC address 7 Output in A/D non-multiplexed mode
GPMCO_A7 0z and Address 23 in A/D multiplexed mode AE23
GPMC address 8 Output in A/D non-multiplexed mode
GPMCO_A8 0z and Address 24 in A/D multiplexed mode AE22
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Table 5-26. GPMCO Signal Descriptions (continued)
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]

GPMC address 9 Output in A/D non-multiplexed mode

GPMCO0_A9 0z and Address 25 in A/D multiplexed mode AC22
GPMC address 10 Output in A/D non-multiplexed

GPMCO0_A10 0z mode and Address 26 in A/D multiplexed mode w22
GPMC address 11 Output in A/D non-multiplexed

GPMCO_AM 0z mode and unused in A/D multiplexed mode AE21
GPMC address 12 Output in A/D non-multiplexed

GPMCO_A12 0z mode and unused in A/D multiplexed mode AD21
GPMC address 13 Output in A/D non-multiplexed

GPMCO_A13 0z mode and unused in A/D multiplexed mode AC21

GPMCO A14 0z GPMC address 14.0utput in A/D non-multiplexed AA20

- mode and unused in A/D multiplexed mode

GPMC address 15 Output in A/D non-multiplexed

GPMCO_A15 0z mode and unused in A/D multiplexed mode Y20
GPMC address 16 Output in A/D non-multiplexed

GPMCO_A16 0z mode and unused in A/D multiplexed mode AC20
GPMC address 17 Output in A/D non-multiplexed

GPMCO_A17 0z mode and unused in A/D multiplexed mode w21
GPMC address 18 Output in A/D non-multiplexed

GPMCO_A18 0z mode and unused in A/D multiplexed mode W20
GPMC address 19 Output in A/D non-multiplexed

GPMCO_A19 0z mode and unused in A/D multiplexed mode Y21
GPMC address 20 Output in A/D non-multiplexed

GPMCO_A20 0z mode and unused in A/D multiplexed mode u25
GPMC address 21 Output in A/D non-multiplexed

GPMCO_A21 0z mode and unused in A/D multiplexed mode AD24

GPMCO_A22 0z GPMC address 22 Output in A/D non-multiplexed P24

mode and unused in A/D multiplexed mode

GPMC Data 0 Input/Output in A/D non-multiplexed
GPMCO0_ADO 10 mode and additionally Address 1 Output in A/D u22
multiplexed mode

GPMC Data 1 Input/Output in A/D non-multiplexed
GPMCO_AD1 10 mode and additionally Address 2 Output in A/D u21
multiplexed mode

GPMC Data 2 Input/Output in A/D non-multiplexed
GPMCO0_AD2 10 mode and additionally Address 3 Output in A/D u20
multiplexed mode

GPMC Data 3 Input/Output in A/D non-multiplexed
GPMCO0_AD3 10 mode and additionally Address 3 Output in A/D V25
multiplexed mode

GPMC Data 4 Input/Output in A/D non-multiplexed
GPMCO0_AD4 10 mode and additionally Address 3 Output in A/D T20
multiplexed mode

GPMC Data 5 Input/Output in A/D non-multiplexed
GPMCO0_AD5 10 mode and additionally Address 3 Output in A/D T21
multiplexed mode

GPMC Data 6 Input/Output in A/D non-multiplexed
GPMCO0_ADG6 10 mode and additionally Address 3 Output in A/D V24
multiplexed mode

GPMC Data 7 Input/Output in A/D non-multiplexed

GPMCO_AD7 10 mode and additionally Address 3 Output in A/D W25
multiplexed mode

GPMC Data 8 Input/Output in A/D non-multiplexed
GPMCO_ADS8 10 mode and additionally Address 3 Output in A/D AC25
multiplexed mode
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Table 5-26. GPMCO Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
GPMC Data 9 Input/Output in A/D non-multiplexed
GPMCO0_AD9 10 mode and additionally Address 3 Output in A/D AB25
multiplexed mode
GPMC Data 10 Input/Output in A/D non-multiplexed
GPMCO0_AD10 10 mode and additionally Address 11 Output in A/D AA25
multiplexed mode
GPMC Data 11 Input/Output in A/D non-multiplexed
GPMCO0_AD11 10 mode and additionally Address 12 Output in A/D W24
multiplexed mode
GPMC Data 12 Input/Output in A/D non-multiplexed
GPMCO0_AD12 10 mode and additionally Address 13 Output in A/D Y24
multiplexed mode
GPMC Data 13 Input/Output in A/D non-multiplexed
GPMCO0_AD13 10 mode and additionally Address 14 Output in A/D AD25
multiplexed mode
GPMC Data 14 Input/Output in A/D non-multiplexed
GPMCO_AD14 10 mode and additionally Address 15 Output in A/D AB24
multiplexed mode
GPMC Data 15 Input/Output in A/D non-multiplexed
GPMCO0_AD15 10 mode and additionally Address 16 Output in A/D AC24
multiplexed mode
GPMCO0_BEONn_CLE o GPMC Lower-Byte Enable (active low) or Command U24
Latch Enable
GPMCO_BE1n (0] GPMC Upper-Byte Enable (active low) T24
GPMCO0_CSn0 (0] GPMC Chip Select 0 (active low) T23
GPMCO0_CSn1 (0] GPMC Chip Select 1 (active low) u23
GPMCO0_CSn2 (0] GPMC Chip Select 2 (active low) T22
GPMCO0_CSn3 (0] GPMC Chip Select 3 (active low) u25
GPMCO_WAITO | GPMC External Indication of Wait AA24
GPMCO_WAIT1 | GPMC External Indication of Wait AD24
5.3.1312C
5.3.13.1 MAIN Domain
Table 5-27. 12C0 Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
12C0_SCL I0D I12C Clock B25
12C0_SDA I0D I12C Data A24
Table 5-28. 12C1 Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
12C1_SCL IOD 12C Clock C24
12C1_SDA 10D I12C Data B24
Table 5-29. 12C2 Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
12C2_SCL I0D 12C Clock K23, T22
12C2_SDA IOD I12C Data K22, L20, U25
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Table 5-30. 12C3 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
12C3_SCL [e]n) I2C Clock A23, K21
12C3_SDA [e]n) I2C Data C22, K24
5.3.13.2 MCU Domain

Table 5-31. MCU_I2C0 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU_I2C0_SCL [e]n) I2C Clock EN
MCU_I2C0_SDA [e]n) I2C Data D11
5.3.13.3 WKUP Domain

Table 5-32. WKUP_I2CO0 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
WKUP_[2C0_SCL [e]n) I2C Clock A13
WKUP_[2C0_SDA [e]n) I2C Data C11
5.3.14 MCAN
5.3.14.1 MAIN Domain

Table 5-33. MCANO Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCANO_RX | MCAN Receive Data F20
MCANO_TX (0] MCAN Transmit Data B23
Table 5-34. MCAN1 Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCAN1_RX | MCAN Receive Data D24, H22, U25
MCAN1_TX o MCAN Transmit Data D23, H25, T22
5.3.14.2 MCU Domain
Table 5-35. MCU_MCANO Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU_MCANO_RX | MCAN Receive Data D6
MCU_MCANO_TX o MCAN Transmit Data E8
Table 5-36. MCU_MCAN1 Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU_MCAN1_RX | MCAN Receive Data E7
MCU_MCAN1_TX (0] MCAN Transmit Data F8
5.3.15 MCASP
5.3.15.1 MAIN Domain
Table 5-37. MCASPO Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCASPO_ACLKR 10 MCASP Receive Bit Clock G20
MCASPO_ACLKX 10 MCASP Transmit Bit Clock F24
MCASPO_AFSR 10 MCASP Receive Frame Sync G23
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Table 5-37. MCASPO Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCASPO_AFSX 10 MCASP Transmit Frame Sync F25
MCASPO_AXRO 10 MCASP Serial Data (Input/Output) F23
MCASPO_AXR1 10 MCASP Serial Data (Input/Output) E24
MCASPO_AXR2 10 MCASP Serial Data (Input/Output) E25
MCASPO_AXR3 10 MCASP Serial Data (Input/Output) D25

Table 5-38. MCASP1 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCASP1_ACLKR 10 MCASP Receive Bit Clock K21, L23, U25
MCASP1_ACLKX 10 MCASP Transmit Bit Clock J25, P21, U24
MCASP1_AFSR 10 MCASP Receive Frame Sync K24, 122, T22
MCASP1_AFSX 10 MCASP Transmit Frame Sync AA24, K25, N20
MCASP1_AXRO 10 MCASP Serial Data (Input/Output) K23, N22, T25
MCASP1_AXR1 10 MCASP Serial Data (Input/Output) K22, N21, R24
MCASP1_AXR2 10 MCASP Serial Data (Input/Output) L20, L22, R25
MCASP1_AXR3 10 MCASP Serial Data (Input/Output) L21,L23, Y25
MCASP1_AXR4 10 MCASP Serial Data (Input/Output) K24, T22
MCASP1_AXR5 10 MCASP Serial Data (Input/Output) K21, U25

Table 5-39. MCASP2 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCASP2_ACLKR 10 MCASP Receive Bit Clock A21, AC24
MCASP2_ACLKX 10 MCASP Transmit Bit Clock A19, AD25, C22
MCASP2_AFSR 10 MCASP Receive Frame Sync AB24, E16
MCASP2_AFSX 10 MCASP Transmit Frame Sync A23, D17, Y24
MCASP2_AXRO0 10 MCASP Serial Data (Input/Output) AC25, B23, E17
MCASP2_AXR1 10 MCASP Serial Data (Input/Output) AB25, D19, F20
MCASP2_AXR2 10 MCASP Serial Data (Input/Output) AA25, E19
MCASP2_AXR3 10 MCASP Serial Data (Input/Output) F19, W24
MCASP2_AXR4 10 MCASP Serial Data (Input/Output) A20, AB24, U22
MCASP2_AXR5 10 MCASP Serial Data (Input/Output) AC24, D16, U21
MCASP2_AXR6 10 MCASP Serial Data (Input/Output) B19, U20
MCASP2_AXR7 10 MCASP Serial Data (Input/Output) E16, V25
MCASP2_AXR8 10 MCASP Serial Data (Input/Output) A21, T20
MCASP2_AXR9 10 MCASP Serial Data (Input/Output) T21
MCASP2_AXR10 10 MCASP Serial Data (Input/Output) V24
MCASP2_AXR11 10 MCASP Serial Data (Input/Output) W25
MCASP2_AXR12 10 MCASP Serial Data (Input/Output) T24
MCASP2_AXR13 10 MCASP Serial Data (Input/Output) P25
MCASP2_AXR14 10 MCASP Serial Data (Input/Output) T23
MCASP2_AXR15 10 MCASP Serial Data (Input/Output) u23

5.3.16 MCSPI
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5.3.16.1 MAIN Domain

Table 5-40. MCS

PI0 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
SPI0_CLK 10 SPI Clock B21
SPI0_CSO0 10 SPI Chip Select 0 D20
SPI0_CSH1 10 SPI Chip Select 1 E20
SPI0_CS2 10 SPI Chip Select 2 A23
SPI0_CS3 10 SPI Chip Select 3 C22
SPI0_DO 10 SPI Data 0 B20
SPI0_D1 10 SPI Data 1 C21

Table 5-41. MCSPI1 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
SPI1_CLK 10 SPI Clock H20, N22
SPI1_CS0 10 SPI Chip Select 0 J24, N21
SPI1_CS1 10 SPI Chip Select 1 D24, 22
SPI1_CS2 10 SPI Chip Select 2 H23
SPI1_CS3 10 SPI Chip Select 3 D23
SPI1_DO 10 SPI Data 0 H25, P21
SPI1_D1 10 SPI Data 1 H22, N20

Table 5-42. MCSPI2 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
SPI2_CLK 10 SPI Clock B24, D23, G20
SPI2_CS0 10 SPI Chip Select 0 B25, G23, H20
SPI2_CS1 10 SPI Chip Select 1 C24, F24, H25
SPI2_CS2 10 SPI Chip Select 2 A24, E24, J24
SPI2_CS3 10 SPI Chip Select 3 C25, F25, H22
SPI2_DO 10 SPI Data 0 A22, D25, H23
SPI2_D1 [o] SPI Data 1 B22, E25, H21
5.3.16.2 MCU Domain

Table 5-43. MCU_MCSPIO Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU_SPI0_CLK [o} SPI Clock c10
MCU_SPIO_CSO0 10 SPI Chip Select 0 B10
MCU_SPI0_CS1 10 SPI Chip Select 1 E10
MCU_SPI0_CS2 10 SPI Chip Select 2 D8, E7
MCU_SPI0_CS3 10 SPI Chip Select 3 E8
MCU_SPI0_DO 10 SPI Data 0 B11
MCU_SPI0_D1 10 SPI Data 1 D10

Table 5-44. MCU_MCSPI1 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU_SPI1_CLK 10 SPI Clock C6, E7
MCU_SPI1_CS0 10 SPI Chip Select 0 c7
MCU_SPI1_CS1 10 SPI Chip Select 2 F8
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Table 5-44. MCU_MCSPI1 Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU_SPI1_CS2 10 SPI Chip Select 2 D7, E7
MCU_SPI1_CS3 10 SPI Chip Select 3 D6
MCU_SPI1_D0 10 SPI Data 0 B8
MCU_SPI1_D1 10 SPI Data 1 B7
5.3.17 MDIO

5.3.17.1 MAIN Domain
Table 5-45. MDIOO Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MDIOO_MDC o} MDIO Clock F17
MDIOO0_MDIO 10 MDIO Data F16
5.3.18 MMC

5.3.18.1 MAIN Domain
Table 5-46. MMCO Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MMCO_CALPAD (1) A MMC/SD/SDIO Calibration Resistor AC5
MMCO_CLK o} MMC/SD/SDIO Clock AAG
MMCO_CMD 10 MMC/SD/SDIO Command AB8
MMCO_DS | MMC Data Strobe AD5
MMCO_DATO 10 MMC/SD/SDIO Data AC7
MMCO_DAT1 10 MMC/SD/SDIO Data AB7
MMCO_DAT2 10 MMC/SD/SDIO Data AD6
MMCO_DAT3 10 MMC/SD/SDIO Data AE5
MMCO_DAT4 10 MMC/SD/SDIO Data AE6
MMCO_DAT5 10 MMC/SD/SDIO Data AC6
MMCO_DAT6 10 MMC/SD/SDIO Data AA7
MMCO_DAT7 10 MMC/SD/SDIO Data AB6

(1)  Anexternal 10kQ +1% resistor must be connected between this pin and VSS. No external voltage should be applied to this pin.

Table 5-47. MMC1 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MMC1_CLK o} MMC/SD/SDIO Clock J24
MMC1_CMD 10 MMC/SD/SDIO Command H20
MMC1_SDCD | SD Card Detect D23
MMC1_SDWP | SD Write Protect D24
MMC1_DATO 10 MMC/SD/SDIO Data H21
MMC1_DAT1 10 MMC/SD/SDIO Data H23
MMC1_DAT2 10 MMC/SD/SDIO Data H22
MMC1_DAT3 10 MMC/SD/SDIO Data H25

Table 5-48. MMC2 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MMC2_CLK () o MMC/SD/SDIO Clock K21
MMC2_CMD 10 MMC/SD/SDIO Command K24
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Table 5-48. MMC2 Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MMC2_SDCD @) | SD Card Detect A23, C24, J25
MMC2_SDWP (@) | SD Write Protect B24, C22, K25
MMC2_DATO 10 MMC/SD/SDIO Data K23
MMC2_DAT1 10 MMC/SD/SDIO Data K22
MMC2_DAT2 10 MMC/SD/SDIO Data L20
MMC2_DAT3 10 MMC/SD/SDIO Data L21

(1) For MMC2 to work properly, the CTRLMMR_PADCONFIG71 register must be configured to set (1) the RXACTIVE bit and reset (0) the

TX_DIS bit.

(2) These MMCSD2 host controller input signals must be multiplexed to pins which are powered by the VDDSHVO0 10 power rail rather
than the VDDSHV6 10 power rail when the MMC2 port is connected to a UHS-I SD Card that requires the VDDSHV6 IO power rail to
change its operating voltage from 3.3V to 1.8V when transitioning to one of the UHS-I data transfer modes.

5.3.19 OLDI
5.3.19.1 MAIN Domain

Table 5-49. OLDIO Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
OLDIO_AON 10 OLDI Differential Data (negative) AE20
OLDIO_AOP 10 OLDI Differential Data (positive) AD20
OLDIO_A1N 10 OLDI Differential Data (negative) AC19
OLDIO_A1P 10 OLDI Differential Data (positive) AD19
OLDIO_A2N 10 OLDI Differential Data (negative) AA19
OLDIO_A2P 10 OLDI Differential Data (positive) AB19
OLDIO_A3N 10 OLDI Differential Data (negative) AD18
OLDIO_A3P 10 OLDI Differential Data (positive) AE19
OLDIO_A4N 10 OLDI Differential Data (negative) AD17
OLDIO_A4P 10 OLDI Differential Data (positive) AD16
OLDIO_A5N 10 OLDI Differential Data (negative) AB17
OLDIO_A5P 10 OLDI Differential Data (positive) AC17
OLDIO_A6N 10 OLDI Differential Data (negative) AC16
OLDIO_A6P 10 OLDI Differential Data (positive) AC15
OLDIO_A7N 10 OLDI Differential Data (negative) AB16
OLDIO_A7P 10 OLDI Differential Data (positive) AA16
OLDIO_CLKON 10 OLDI Differential Clock (negative) AE18
OLDIO_CLKOP 10 OLDI Differential Clock (positive) AE17
OLDIO_CLK1N 10 OLDI Differential Clock (negative) AD15
OLDIO_CLK1P 10 OLDI Differential Clock (positive) AD14
5.3.20 OSPI
5.3.20.1 MAIN Domain

Table 5-50. OSPIO0 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
OSPIO_CLK o OSPI Clock P23
OSPIO_DQS | OSPI Data Strobe (DQS) or Loopback Clock Input P22
OSPI0O_ECC_FAIL | OSPI ECC Status L23
OSPI0_LBCLKO 10 OSPI Loopback Clock Output N23
OSPI0_CSn0 (0] OSPI Chip Select 0 (active low) M25
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Table 5-50. OSPI0 Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
OSPI0_CSn1 (0] OSPI Chip Select 1 (active low) L24
OSPI0_CSn2 (0] OSPI Chip Select 2 (active low) L22
OSPI0_CSn3 (0] OSPI Chip Select 3 (active low) L23
OSPIO_DO 10 OSPI Data 0 L25
OSPIO_D1 10 OSPI Data 1 N24
OSPI0_D2 10 OSPI Data 2 N25
OSPI0_D3 10 OSPI Data 3 M24
OSPI0_D4 10 OSPI Data 4 N21
OSPI0_D5 10 OSPI Data 5 N22
OSPI0_D6 10 OSPI Data 6 P21
OSPI0_D7 10 OSPI Data 7 N20
OSPIO_RESET_OUTO (0] OSPI Reset L23
OSPIO_RESET_OUT1 (0] OSPI Reset L22
5.3.21 Power Supply

Table 5-51. Power Supply Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
CAP_vDDSO0 () CAP External capacitor connection for 10 group 0 1A8
CAP_vDDS1 (™ CAP External capacitor connection for 10 group 1 1C10
CAP_VDDS2 (1) CAP External capacitor connection for 10 group 2 1B6
CAP_VDDS3 (1) CAP External capacitor connection for 10 group 3 1F10
CAP_VvDDS5 () CAP External capacitor connection for 10 group 5 1B9
CAP_VDDS6 (1) CAP External capacitor connection for IO group 6 1C9
CAP_VDDS_CANUART (1) CAP External capacitor connection for IO group CANUART 1B2
CAP_VDDS_McuU () CAP External capacitor connection for 10 group MCU 1B4
VDDA_1P8_CSI_DSI PWR CSIRX0 and DSITXO0 1.8V analog supply 1K7
VDDA_1P8_USB PWR USBO and USB1 1.8V analog supply 1K5
VDDA_1P8_OLDIO PWR OLDIO 1.8V analog supply 1K10
VDDA _3P3_USB PWR USBO and USB1 3.3V analog supply Y11
VDDA_CORE_CSI_DSI PWR CSIRX0 and DSITXO core supply 1K6
VDDA_CORE_DSI_CLK PWR DSITXO0 clock core supply 1K8
VDDA _CORE_USB PWR USBO and USB1 core supply 1J4
VDDA_DDR_PLLO PWR DDR Deskew PLL supply 1F2
VDDA_MCU PWR RCOSC, POR, POK, and MCU_PLLO analog supply 1C3
VDDA _PLLO PWR g/luA‘;I;\II)TPLLO, MAIN_PLL1, and MAIN_PLL2 analog 1D4
VDDA _PLL1 PWR QAU/AF\)I‘;\II;PLHG, MAIN_PLL17, and MAIN_PLL18 analog 1H7
VDDA PLL2 PWR MAIN_PLL6 analog supply 1F6
VDDA_PLL3 PWR MAIN_PLL12 analog supply 1F4
VDDA_PLL4 PWR MAIN_PLL8 and MAIN_PLL15 analog supply 1D7
VDDA_TEMPO PWR TEMPO analog supply 1F5
VDDA_TEMP1 PWR TEMP1 analog supply K20
VDDA_TEMP2 PWR TEMP?2 analog supply 1D3
VDDR_CORE PWR RAM, MMCO PHY core, and MMCO DLL analog supply 1081’JTIE?’K;H3‘
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Table 5-51. Power Supply Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
VDDSHV0 PWR 10 supply for 10 group 0 1B7
VDDSHV1 PWR 10 supply for 10 group 1 1D10
VDDSHV2 PWR 10 supply for 10 group 2 1B5
VDDSHV3 PWR 10 supply for 1O group 3 1E10, 1G10
VDDSHV5 PWR 10 supply for 1O group 5 1A9
VDDSHV6 PWR 10 supply for 10 group 6 1B10
VDDSHV_CANUART PWR 10 supply for 10 group CANUART 1A2
VDDSHV_MCU PWR 10 supply for 10 group MCU 1B3

1C1,1D2, 1E1,
VDDS_DDR PWR DDR PHY IO supply 1F1, 1G2, 1H1,
AE2, B1

VDDS _DDR_C PWR DDR clock 10 supply 1E2
VDDS_MMCO PWR MMCO PHY 10 supply 1K2
VDDS_0OSCO0 PWR MCU_OSCO0 and WKUP_LFOSCO supply 1C2
VDD_CANUART PWR CANUART core supply 1A1

1C5, 1C7, 1Dg,
1D8, 1E3, 1E7,
1E9, 1F8, 1G3,
VDD_CORE PWR Core supply 1G5, 1G7, 1G9,
1H10, 1H4, 1H6,
1H8, 1J2, 1J5,
1J7, 1J9

VPP PWR eFuse ROM programming supply F7

1A3, 1A5, 1A7,
1B1, 1B8, 1C4,
1C6, 1D1, 1D5,
1D9, 1E4, 1ES6,
1E8, 1F3, 1F7,
1F9, 1G1, 1G4,
1G6, 1G8, 1H2,
1H5, 1H9, 1J10,
1J3, 1J6, 1J8,
1K1, 1K9, A1,
VSS PWR Ground A12, A25, AB,
A9, AA21, AA3,
AB2, AC1, AD22,
AD4, AE1, AE13,
AE16, AE25, B3,
C2, C20, D14,
D3, E1, F3, G1,
G4, H2, K1, L4,
N1, P20, P4, U1,
U4, V3, W2, Y1,
Y4

(1)  This pin must always be connected via a 6.3V or greater, 0.8uF to 1.5uF capacitor to VSS if the respective VDDSHVx pin is ever
operated at 3.3V. The capacitor selected must provide a capacitance within the defined range after it has been derated for DC-bias,
operating temperature, and aging effects. There are three connection options if the respective VDDSHVXx pin is only operated at 1.8V.
The pin can be connected to the same decoupling capacitor that is required for 3.3V operation, it can be left unconnected, or it can be
connected to the same 1.8V power source as the respective VDDSHVx pin.

5.3.22 Reserved
Table 5-52. Reserved Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
RSVDO N/A Reserved, must be left unconnected Y13
RSVD1 N/A Reserved, must be left unconnected Y14
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Table 5-52. Reserved Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
RSVD2 N/A Reserved, must be left unconnected Y17
RSVD3 N/A Reserved, must be left unconnected Y19
RSVD4 N/A Reserved, must be left unconnected AA17
RSVD5 N/A Reserved, must be left unconnected B5
RSVD6 N/A Reserved, must be left unconnected C5
RSVD7 N/A Reserved, must be left unconnected F6
RSVD8 N/A Reserved, must be left unconnected F10
RSVD9 N/A Reserved, must be left unconnected H5
RSVD10 N/A Reserved, must be left unconnected K6
5.3.23 System and Miscellaneous
5.3.23.1 Boot Mode Configuration
5.3.23.1.1 MAIN Domain

Table 5-53. Sysboot Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
BOOTMODEO00 | Bootmode pin 0 u22
BOOTMODEO1 | Bootmode pin 1 u21
BOOTMODEO02 | Bootmode pin 2 u20
BOOTMODEO03 I Bootmode pin 3 V25
BOOTMODE04 I Bootmode pin 4 T20
BOOTMODEO05 | Bootmode pin 5 T21
BOOTMODEO06 | Bootmode pin 6 V24
BOOTMODEOQ7 | Bootmode pin 7 W25
BOOTMODEO08 | Bootmode pin 8 AC25
BOOTMODEQ9 | Bootmode pin 9 AB25
BOOTMODE10 | Bootmode pin 10 AA25
BOOTMODE11 I Bootmode pin 11 W24
BOOTMODE12 I Bootmode pin 12 Y24
BOOTMODE13 | Bootmode pin 13 AD25
BOOTMODE14 | Bootmode pin 14 AB24
BOOTMODE15 | Bootmode pin 15 AC24
5.3.23.2 Clock
5.3.23.2.1 MCU Domain

Table 5-54. MCU Clock Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU_OSCO_XI | High frequency oscillator input A10
MCU_OSCO0_XO O High frequency oscillator output A11
5.3.23.2.2 WKUP Domain

Table 5-55. WKUP Clock Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
WKUP_LFOSCO_XI | Low frequency (32.768KHz) oscillator input A7
WKUP_LFOSCO0_XO (6] Low frequency (32.768KHz) oscillator output A8
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5.3.23.3 System
5.3.23.3.1 MAIN Domain

Table 5-56. System Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
AUDIO_EXT_REFCLKO 10 External clock input to McASP or output from McASP A3, 31293 F23,
AUDIO_EXT_REFCLK1 10 External clock input to McASP or output from McASP C22, F25, P24

RMII Clock Output (50MHz). This pin is used for clock
source to the external RMII PHY and must also be
CLKOUTO o routed back to the respective RMII[x]_REF_CLK pin A19, C16, C25
for proper device operation.
EXTINTn | External Interrupt C23
EXT_REFCLK1 | External clock input to Main Domain C25
MAIN_ERRORnN 10 Error signal output from MAIN Domain ESM E20, E24, P25
OBSCLKO o Main Domain Observation clock output for test and AA25
debug purposes only
OBSCLKA1 o Main Domain Observation clock output for test and B25
debug purposes only
PORz_OUT (0] Main Domain POR status output H24
RESETSTATz (0] Main Domain warm reset status output G25
RESET_REQz | Main Domain external warm reset request input G24
SYSCLKOUTO o Main Domain system clock output (divided by 4) for co25
test and debug purposes only
5.3.23.3.2 MCU Domain
Table 5-57. MCU System Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU_ERRORnN 10 Error signal output from MCU Domain ESM G6
MCU_EXT_REFCLKO | External input to MCU Domain E10, F8
MCU OBSCLKO o MCU Domain Observation clock output for test and E10

- debug purposes only

MCU_PORz | MCU and Main Domain cold reset H6
MCU_RESETSTATz (0] MCU Domain warm reset status output F14
MCU_RESETz | MCU and Main Domain warm reset F11
MCU_SYSCLKOUTO o MCU Domain system clock output (divided by 4) for E10

test and debug purposes only
5.3.23.3.3 WKUP Domain

Table 5-58. WKUP System Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]

Dual-function PMIC control output, Low Power Mode
PMIC_LPM_ENO o (active low) or PMIC Enable (active high) B9
WKUP_CLKOUTO (0] WKUP Domain CLKOUTO output F13
5.3.23.4 VMON

Table 5-59. VMON Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
VMON_1P8_SOC A Voltage monitor input for 1.8V SoC power supply 1A10
VMON_3P3_SOC A Voltage monitor input for 3.3V SoC power supply 1A4
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Table 5-59. VMON Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
Voltage monitor input, fixed 0.45V (+/-3%) threshold.
VMON_VSYS A Use with external precision voltage divider to monitor a 1A6
higher voltage rail such as the PMIC input supply.
5.3.24 TIMER
5.3.24.1 MAIN Domain
Table 5-60. TIMER Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
TIMER 100 10 Timer Inputs and Outputs (not tied to single timer C24, H25
— instance)
TIMER 101 10 Timer Inputs and Outputs (not tied to single timer B24, H22
— instance)
TIMER 102 10 Timer Inputs and Outputs (not tied to single timer B23, H23
— instance)
TIMER 103 10 Timer Inputs and Outputs (not tied to single timer F20, H21
— instance)
TIMER 104 10 _Timer Inputs and Outputs (not tied to single timer C25, J24
instance)
TIMER |05 10 _Timer Inputs and Outputs (not tied to single timer A24, H20
instance)
TIMER 106 10 _Timer Inputs and Outputs (not tied to single timer A23, D23
instance)
TIMER 107 10 Timer Inputs and Outputs (not tied to single timer C22, D24
- instance)
5.3.24.2 MCU Domain
Table 5-61. MCU_TIMER Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU TIMER 100 10 Timer Inputs and Outputs (not tied to single timer B8, D6
- - instance)
MCU TIMER 101 10 Timer Inputs and Outputs (not tied to single timer B7, E10
- - instance)
MCU TIMER 102 10 Timer Inputs and Outputs (not tied to single timer F8
- - instance)
MCU TIMER 103 10 Tlmer Inputs and Outputs (not tied to single timer E7
_ _ instance)
5.3.24.3 WKUP Domain
Table 5-62. WKUP_TIMER Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
WKUP TIMER 100 10 Tlmer Inputs and Outputs (not tied to single timer C7.E8
_ _ instance)
WKUP TIMER 101 10 Tlmer Inputs and Outputs (not tied to single timer B10, C6
_ _ instance)
5.3.25 UART
5.3.25.1 MAIN Domain
Table 5-63. UARTO Signal Descriptions
SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
UARTO_CTSn | UART Clear to Send (active low) A23
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Table 5-63. UARTO Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
UARTO_RTSn (0] UART Request to Send (active low) C22
UARTO_RXD I UART Receive Data A22
UARTO_TXD o UART Transmit Data B22

Table 5-64. UART1 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
UART1_CTSn | UART Clear to Send (active low) D25
UART1_DCDn | UART Data Carrier Detect (active low) B25
UART1_DSRn | UART Data Set Ready (active low) A24
UART1_DTRn (0] UART Data Terminal Ready (active low) B23
UART1_RIn | UART Ring Indicator F20
UART1_RTSn (0] UART Request to Send (active low) E25
UART1_RXD I UART Receive Data C24, G23
UART1_TXD o UART Transmit Data B24, G20

Table 5-65. UART2 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
UART2_CTSn | UART Clear to Send (active low) AB24, H21, Y21
UART2_RTSn (0] UART Request to Send (active low) AC24, H23, W20

. A23, AC25,
UART2_RXD | UART Receive Data AE24, H25
UART2_TXD (6] UART Transmit Data ABZS,\Egg, H22,
Table 5-66. UART3 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
UART3_CTSn | UART Clear to Send (active low) D24, w21
UART3_RTSn (0] UART Request to Send (active low) AC20, D23
UART3_RXD I UART Receive Data AA23, AA25, J24
UART3_TXD o UART Transmit Data H20, W24, Y23

Table 5-67. UART4 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
UART4_CTSn | UART Clear to Send (active low) Y20
UART4_RTSn (0] UART Request to Send (active low) AA20
UART4_RXD I UART Receive Data ABZ3’\‘(J22:" 22,

. AD23, AD25,
UART4_TXD o} UART Transmit Data K25, U25
Table 5-68. UARTS5 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
UART5_CTSn | UART Clear to Send (active low) AC21, P22
UART5_RTSn (0] UART Request to Send (active low) AD21, N23

. AB24, AC23,
UART5_RXD | UART Receive Data B23, 21, L22
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Table 5-68. UARTS Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
) AC24, AE23,
UARTS_TXD (0] UART Transmit Data F20, 120, L23

Table 5-69. UART6 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
UART6_CTSn | UART Clear to Send (active low) AE21, N20
UART6_RTSn (6] UART Request to Send (active low) P21, W22

AD24, AE22,
UART6_RXD UART Receive Data D23, D25, K21,
N21
. AC22, D24, E25,
UART6_TXD (0] UART Transmit Data K24, N22, P24

5.3.25.2 MCU Domain
Table 5-70. MCU_UARTO Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
MCU_UARTO_CTSn | UART Clear to Send (active low) B8
MCU_UARTO_RTSn (0] UART Request to Send (active low) B7
MCU_UARTO_RXD I UART Receive Data B6
MCU_UARTO_TXD o UART Transmit Data c8

5.3.25.3 WKUP Domain
Table 5-71. WKUP_UARTO Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
WKUP_UARTO_CTSn | UART Clear to Send (active low) Cc7
WKUP_UARTO_RTSn (0] UART Request to Send (active low) C6
WKUP_UARTO0_RXD I UART Receive Data D8
WKUP_UARTO_TXD o UART Transmit Data D7
5.3.26 USB

5.3.26.1 MAIN Domain
Table 5-72. USBO0 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
USBO_DM 10 USB 2.0 Differential Data (negative) AE8
USBO_DP 10 USB 2.0 Differential Data (positive) AE7
USBO_DRVVBUS (0] USB VBUS control output (active high) G22
USBO_RCALIB ™ A Pin to connect to calibration resistor Y8
USBO_VBUS @ A USB Level-shifted VBUS Input Y7

(1) An external 499Q +1% resistor must be connected between this pin and VSS and the maximum power dissipation for the resistor is
7.2mW. No external voltage should be applied to this pin.

(2) An external resistor divider is required to limit the voltage applied to the device pin. For more information, see Section 8.2.4, USB
VBUS Design Guidelines.

Table 5-73. USB1 Signal Descriptions

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
USB1_DM 10 USB 2.0 Differential Data (negative) AE10
USB1_DP 10 USB 2.0 Differential Data (positive) AE9
USB1_DRVVBUS (0] USB VBUS control output (active high) G21
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Table 5-73. USB1 Signal Descriptions (continued)

SIGNAL NAME [1] PIN TYPE [2] DESCRIPTION [3] AMH PIN [4]
USB1_RCALIB () A Pin to connect to calibration resistor 1K4
USB1_VBUS @ A USB Level-shifted VBUS Input Y10

M

2
VBUS Design Guidelines.

An external 499Q +1% resistor must be connected between this pin and VSS and the maximum power dissipation for the resistor is
7.2mW. No external voltage should be applied to this pin.

An external resistor divider is required to limit the voltage applied to the device pin. For more information, see Section 8.2.4, USB
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5.4 Pin Connectivity Requirements

This section describes connectivity requirements for package balls that have specific connectivity requirements
and unused package balls.

Note

All power pins must be supplied with the voltages specified in Section 6.5, Recommended Operating
Conditions, unless otherwise specified.

Note

For additional clarification, "leave unconnected" or "no connect" (NC) means no signal traces can be
connected to these device ball numbers.

Table 5-74. Connectivity Requirements

AMH
BALL BALL NAME CONNECTION REQUIREMENTS
NUMBER

Each of these balls must be connected to VSS through separate external pull

c6 MCU ERRORn resjstors to ensure the inputs associ'ated with these balls are held tq a valid

B13 TRSTh logic low Ievgl if a PCB signal trace is connected and not actively 'drlver.\ by an
attached device. The internal pull-down can be used to hold a valid logic low
level if no PCB signal trace is connected to the ball.

B12 EMUO

D13 EMU1 Each of these balls must be connected to the corresponding power supply(!)

F11 MCU_RESETz through separate external pull resistors to ensure the inputs associated with

G24 RESET_REQz these balls are held to a valid logic high level if a PCB signal trace is connected

C13 TCK and not actively driven by an attached device. The internal pull-up can be used

E13 TDI to hold a valid logic high level if no PCB signal trace is connected to the ball.

E14 TMS

E11 MCU_12C0_SCL Each of these balls must be connected to the corresponding power supply(")

D11 MCU_I2C0_SDA or VSS through separate external pull resistors to ensure the inputs associated

A13 WKUP_I12C0_SCL with these balls are held to a valid logic high or low level as appropriate for the

C11 WKUP_I2C0_SDA selected signal function.

u22 GPMCO_ADO

u21 GPMCO_AD1

u20 GPMCO_AD2

V25 GPMCO_AD3

T20 GPMCO_AD4

T21 GPMCO_AD5

V24 GPMCO_AD6 Each of these balls must be connected to the corresponding power supply(")

W25 GPMCO_AD7 or VSS through separate external pull resistors to ensure the inputs associated

AC25 GPMCO_ADS8 with these balls are held to a valid logic high or low level as appropriate to

AB25 GPMCO_AD9 select the desired device boot mode.

AA25 GPMCO_AD10

w24 GPMCO_AD1M

Y24 GPMCO0_AD12

AD25 GPMCO_AD13

AB24 GPMCO0_AD14

AC24 GPMCO_AD15

1G2 VDDS_DDR

1H1 VDDS_DDR

AE2 VDDS_DDR

B1 VDDS_DDR

1C1 VDDS_DDR If DDRSS is not used, each of these balls must be connected directly to VSS.

1D2 VDDS_DDR

1E1 VDDS_DDR

1F1 VDDS_DDR

1E2 VDDS_DDR_C
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Table 5-74. Connectivity Requirements (continued)

AMH
BALL BALL NAME CONNECTION REQUIREMENTS
NUMBER
6 DDRO_ACT n
K3 DDRO_ALERT n
T5 DDRO_CAS_n
T DDRO_PAR
P6 DDRO_RAS n
T4 DDRO_WE_n
K5 DDRO_AO
L2 DDRO_A1
L3 DDRO_A2
M2 DDRO_A3
N2 DDRO_A4
K2 DDRO_A5
N3 DDRO_A6
L1 DDRO_A7
M1 DDRO_A8
T2 DDRO_A9
R2 DDRO_A10
N5 DDRO_A11
P3 DDRO_A12
P2 DDRO_A13
N6 DDRO_BAO
K4 DDRO_BA1
Y6 DDRO_BGO
(8]§} DDRO_BG1
Y5 DDRO_CALO
R1 DDRO_CKO
P1 DDRO_CKO_n
N4 DDRO_CKEO
P5 DDRO_CKE1
L6 DDRO_CSO0_n If DDRSS is not used, leave unconnected.
T3 DDRO_CS1_n Note: The DDRO pins in this list can only be left unconnected when
C3 DDRO_DMO VDDS_DDR and VDDS_DDR_C are connected to VSS. The DDRO pins must
H3 DDRO_DM1 be connected as defined in the DDR Board Design and Layout Guidelines,
V4 DDRO_DM2 when VDDS_DDR and VDDS_DDR_C are connected to a power source.
AD1 DDRO_DM3
B2 DDRO0O_DQO
A3 DDRO_DQ1
A4 DDRO0O_DQ2
A5 DDRO0O_DQ3
A2 DDRO_DQ4
B4 DDRO_DQ5
D2 DDRO0O_DQ6
C4 DDRO_DQ7
E2 DDRO0O_DQ8
F1 DDRO0O_DQ9
G5 DDRO0O_DQ10
F2 DDRO_DQ11
G3 DDRO0O_DQ12
H4 DDRO_DQ13
J2 DDRO_DQ14
G2 DDRO0O_DQ15
U2 DDRO0O_DQ16
U3 DDRO_DQ17
us DDRO_DQ18
V5 DDRO0O_DQ19
V2 DDRO0O_DQ20
Y2 DDRO0O_DQ21
Y3 DDRO0O_DQ22
AA4 DDRO0O_DQ23
AC2 DDRO0O_DQ24
AA2 DDRO0O_DQ25
AC4 DDRO0O_DQ26
AD2 DDRO0O_DQ27
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Table 5-74. Connectivity Requirements (continued)

AMH
BALL BALL NAME CONNECTION REQUIREMENTS
NUMBER
AD3 DDR0_DQ28
AC3 DDRO0_DQ29
AE4 DDRO0_DQ30
AE3 DDRO_DQ31
D1 DDRO_DQSO0
C1 DDRO0O_DQSO0_n
J1 DDRO0_DQS1
H1 DDRO0O_DQS1_n
W1 DDRO_DQsS2
V1 DDRO0O_DQS2_n
AA1 DDRO_DQsS2
AB1 DDRO0O_DQS2_n
L5 DDRO_ODTO
V6 DDRO_ODT1
AA5 DDRO_RESETO0_n
1K2 VDDS_MMCO If MMCQO is not used, e_ach of thgse balls must be connecte_d to any 1.8V power
source that does not violate device power supply sequencing requirements.
AC5 MMCO_CALPAD
AAGB MMCO_CLK
AB8 MMCO_CMD
AD5 MMCO0_DS
AC7 MMCO_DATO
ﬁgg mmgg:gﬁ¥; If MMCO is not used, each of these balls must be left unconnected.
AE5 MMCO_DAT3
AEGB MMCO_DAT4
AC6 MMCO_DAT5
AA7 MMCO_DAT6
AB6 MMCO_DAT7

USBO0 and USB1 share these power rails, so each of these balls must be
144 VDDA_CORE_USB connected to valid power sources when either USB0O or USB1 is used.
1K5 VDDA_1P8_USB
Y11 VDDA_3P3_USB If USBO and USB1 are not used, each of these balls must be connected

directly to VSS.

AES8 USBO_DM If USBO or USB1 is not used, leave the respective DM, DP, and VBUS balls
AE7 USBO DP unconnected.

Y8 USBO_RCALIB Note: The USBO_RCALIB and USB1_RCALIB pins can only be

Y7 USBO_VBUS left unconnected when VDDA_CORE_USB, VDDA_1P8_USB, and

AE10 USB1_DM VDDA _3P3_USB are connected to VSS. The USBO_RCALIB and

AE9 usB1_DP USB1_RCALIB pins must be connected to VSS through separate

1K4 USB1_RCALIB appropriate external resistors when VDDA_CORE_USB, VDDA_1P8_USB,
Y10 USB1_VBUS and VDDA_3P3_USB are connected to power sources.

If CSIRX0 and DSITXO0 are not used and the device boundary scan function is
1K6 VDDA CORE CSI DSI required, each of these balls must be connected to valid power sources.
IK8 VDDA_CORE_DSI_CLK If CSIRX0 and DSITXO are not used and the device boundary scan function
IK7 VDDA_1P8_CSI_DslI is not required, each of these balls can alternatively be connected directly to

VSS.

AE12 CSI0_RXCLKN
AE11 CSI0_RXCLKP
AB11 CSI0_RXNO If CSIRXO0 is not used, leave unconnected.
AB10 CSI0_RXPO
AA15 CSI0_RXRCALIB
ﬁggo 82:8:§§§11 If CSIRXO0 is not used or only operated in 1-lane mode, leave unconnected.
AA10 CSI0_RXN2 If CSIRXO is not used or only operated in 1-lane or 2-lane mode, leave
AA9 CSI0_RXP2 unconnected.
AD9 CSI0_RXN3 If CSIRXO0 is not used or only operated in 1-lane, 2-lane, or 3-lane mode, leave
AD8 CSI0_RXP3 unconnected.
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Table 5-74. Connectivity Requirements (continued)

AMH
BALL BALL NAME CONNECTION REQUIREMENTS
NUMBER
AA12 DSI0O_TXCLKN
AA13 DSI0O_TXCLKP
AD11 DSI0_TXNO If DSITXO0 is not used, leave unconnected.
AD12 DSI0_TXPO
Y16 DSI0O_TXRCALIB
2212 82:8:$§E11 If DSITXO is not used or only operated in 1-lane mode, leave unconnected.
AC12 DSI0_TXN2 If DSITXO is not used or only operated in 1-lane or 2-lane mode, leave
AC13 DSI0_TXP2 unconnected.
AE14 DSI0_TXN3 If DSITXO is not used or only operated in 1-lane, 2-lane, or 3-lane mode, leave
AE15 DSI0_TXP3 unconnected.
AE20 OLDIO_AON
AD20 OLDIO_Ao0P
AC19 OLDIO_A1N
AD19 OLDIO_A1P
AA19 OLDIO_A2N
AB19 OLDIO_A2P
AD18 OLDIO_A3N
AE19 OLDIO_A3P
AD17 OLDIO_A4N
2311(73 8tg:8:2‘51§ If OLDIO is not used, leave unconnected.
AC17 OLDIO_A5P
AC16 OLDIO_A6N
AC15 OLDIO_A6P
AB16 OLDIO_A7N
AA16 OLDIO_A7P
AE18 OLDIO_CLKON
AE17 OLDIO_CLKOP
AD15 OLDIO_CLK1N
AD14 OLDIO_CLK1P
1A6 VMON_VSYS If VMON_VSYS is not used, this ball must be connected directly to VSS.
1A10 VMON_1P8_SOC If VMON._1 P8_SOC and VMON_3P3_SOC are not uspd to mopitor the SOC
1A4 VMON 3P3 SOC power rails, thgse balls must remain connected to their respective 1.8V and
- = 3.3V power rails or connected directly to VSS.

(1)

To determine which power supply is associated with any 10, see the POWER column of the Pin Attributes table.

Note

Internal pull resistors are weak and may not source enough current to maintain a valid logic level
for some operating conditions. This can be the case when connected to components with leakage
to the opposite logic level, or when external noise sources couple to signal traces attached to balls
which are only pulled to a valid logic level by the internal resistor. Therefore, external pull resistors are
recommended to hold a valid logic level on balls with external connections.

Many of the device I0s are turned off by default and external pull resistors may be required to hold
inputs of any attached device in a valid logic state until software initializes the respective 10s. The
state of configurable device 10s are defined in the BALL STATE DURING RESET RX/TX/PULL and
BALL STATE AFTER RESET RX/TX/PULL columns of the Pin Attributes table. Any 10 with its input
buffer (RX) turned off is allowed to float without damaging the device. However, any 1O with its input
buffer (RX) turned on shall never be allowed to float to any potential between V, g5 and V|yss. The
input buffer can enter a high-current state which could damage the 10 cell if allowed to float between
these levels.
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6 Specifications

6.1 Absolute Maximum Ratings

over operating junction temperature range (unless otherwise noted)(") (2

PARAMETER MIN MAX| UNIT
VDD_CORE Core supply -0.3 1.05 \%
VDDR_CORE RAM, MMCO PHY core, and MMCO DLL analog supply -0.3 1.05 \%
VDD_CANUART CANUART core supply -0.3 1.05 \Y
VDDA_CORE_CSI_DsSI CSIRX0 and DSITXO core supply -0.3 1.05| V
VDDA_CORE_DSI_CLK DSITXO0 clock core supply -0.3 1.05 \%
VDDA_CORE_USB USBO and USB1 core supply -0.3 1.05 \%
VDDA_DDR_PLLO DDR Deskew PLL supply -0.3 1.05| V
VDDS_DDR DDR PHY 10O supply -0.3 1.57| V
VDDS_DDR_C DDR clock 10 supply -0.3 1.57| V
VDDS_MMCO MMCO PHY 10 supply -0.3 1.98| V
VDDS_0OSCO0 MCU_OSCO0 and WKUP_LFOSCO supply -0.3 1.98| V
VDDA_MCU RCOSC, POR, POK, and MCU_PLLO analog supply -0.3 1.98 \%
VDDA_PLLO MAIN_PLLO, MAIN_PLL1, and MAIN_PLL2 analog supply -0.3 1.98| V
VDDA_PLLA1 MAIN_PLL16, MAIN_PLL17, and MAIN_PLL18 analog supply -0.3 1.98| V
VDDA _PLL2 MAIN_PLL6 analog supply -0.3 1.98 \%
VDDA_PLL3 MAIN_PLL12 analog supply -0.3 1.98| V
VDDA_PLL4 MAIN_PLL8 and MAIN_PLL15 analog supply -0.3 1.98| V
VDDA_1P8_CSI_DSI CSIRX0 and DSITXO0 1.8V analog supply -0.3 1.98| V
VDDA_1P8_OLDIO OLDIO 1.8V analog supply -0.3 1.98 \Y
VDDA_1P8_USB USBO and USB1 1.8V analog supply -0.3 1.98 \Y
VDDA_TEMPO TEMPO analog supply -0.3 1.98 \%
VDDA_TEMP1 TEMP1 analog supply -0.3 1.98 \%
VDDA_TEMP2 TEMP2 analog supply -0.3 1.98 \%
VPP eFuse ROM programming supply -0.3 1.98 \%
VDDSHV_CANUART 10 supply for 10 group CANUART -0.3 363 V
VDDSHV_MCU 10 supply for 10 group MCU -0.3 3.63 \%
VDDSHVO0 10 supply for IO group 0 -0.3 3.63 \%
VDDSHV1 10 supply for 10 group 1 -0.3 3.63 \%
VDDSHV2 10 supply for 10 group 2 -0.3 3.63 \%
VDDSHV3 10 supply for 10 group 3 -0.3 3.63 \%
VDDSHV5 10 supply for 10 group 5 -0.3 3.63 \%
VDDSHV6 10 supply for IO group 6 -0.3 3.63 \%
VDDA_3P3_USB USBO and USB1 3.3V analog supply -0.3 363 V
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over operating junction temperature range (unless otherwise noted)(") (2)

PARAMETER MIN MAX| UNIT
MCU_PORz -0.3 3.63 Vv
MCU_I2C0_SCL, MCU_I2C0_SDA,
WKUP_I2C0_SCL, WKUP_I2C0_SDA
_ - , ! _ » _ (3)
EXTINTN 0.3 1.98 \Y
When operating at 1.8V
) . MCU_I2C0_SCL, MCU_I2C0_SDA,
Steady-state max voItage at all fail-safe 10 pins WKUP 12C0 SCL, WKUP 12C0 SDA
= - ’ - - ’ -0.3 3.63)
EXTINTn
When operating at 3.3V
VMON_1P8_SOC -0.3 1.98 \Y
VMON_3P3_SOC -0.3 3.63 Vv
VMON_VSYS®) -0.3 1.98 Vv
USB0_VBUS, USB1_VBUS®) -0.3 3.6 \
Steady-state max voltage at all other 10 pins®)
y 9 P All other 10 pins 0.3 10'supply|
voltage + 0.3
20% of 10 supply voltage for up to 20%
Transient overshoot and undershoot at 10 pin of the signal period (see Figure 6-1, /10 0.2 x VDD \%
Transient Voltage Ranges)
|-Test -100 100 mA
Latch-up performance(®)
Over-Voltage (OV) Test 1.5xVvDD"| vV
Tste Storage temperature -55 +150| °C

(1)

()
@)
(4)
®)

(6)

@)
®)

Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Section 6.5, Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be
fully functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

All voltage values are with respect to VSS, unless otherwise noted.

The absolute maximum ratings for these fail-safe pins depends on their 10 supply operating voltage. Therefore, this value is also
defined by the maximum V\ value found in the /2C Open-Drain, and Fail-Safe (I2C OD FS) Electrical Characteristics section, where
the electrical characteristics table has separate parameter values for 1.8V mode and 3.3V mode.

The VMON_VSYS pin provides a way to monitor the system power supply. For more information, see Section 8.2.5, System Power
Supply Monitor Design Guidelines.

This parameter applies to all 10 pins which are not fail-safe and the requirement applies to all values of 10 supply voltage. For
example, if the voltage applied to a specific 10 supply is 0 volts the valid input voltage range for any IO powered by that supply will be
—0.3 to +0.3 volts. Special attention should be applied anytime peripheral devices are not powered from the same power sources used
to power the respective 10 supply. It is important the attached peripheral never sources a voltage outside the valid input voltage range,
including power supply ramp-up and ramp-down sequences.

An external resistor divider is required to limit the voltage applied to this device pin. For more information, see Section 8.2.4, USB
Design Guidelines.

VDD is the voltage on the corresponding power-supply pin(s) for the 10.

For current pulse injection (I-Test):

* Pins stressed per JEDEC JESD78 (Class Il) and passed with specified I/O pin injection current and clamp voltage of 1.5 times
maximum recommended 1/O voltage and negative 0.5 times maximum recommended /O voltage.

For over-voltage performance (Over-Voltage (OV) Test):
* Supplies stressed per JEDEC JESD78 (Class Il) and passed specified voltage injection.

Fail-safe 10 terminals are designed such they do not have dependencies on the respective 10 power supply
voltage. This allows external voltage sources to be connected to these 10 terminals when the respective 10
power supplies are turned off. The MCU_12C0_SCL, MCU_[2C0_SDA, WKUP_I2C0_SCL, WKUP_I2C0_SDA,
EXTINTn, VMON_1P8 SOC, VMON_3P3_SOC, and MCU_PORz are the only fail-safe 10 terminals. All other 10
terminals are not fail-safe and the voltage applied to them should be limited to the value defined by the Steady
State Max. Voltage at all 10 pins parameter in Section 6.1.
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Overshoot = 20% of nominal
10 supply voltage
Tovershcot "
Tpenod
Tundershoot o
Undershoot = 20% of nominal
10 supply voltage
A. Tovershoot + Tundershoot <20% of Tperiod
Figure 6-1. 10 Transient Voltage Ranges
6.2 ESD Ratings for Devices which are not AEC - Q100 Qualified
VALUE UNIT
v Electrostatic discharge Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(1) +1000 v
(ESD) (ESD) Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-002(2) +250
(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.
6.3 ESD Ratings for AEC - Q100 Qualified Devices
VALUE UNIT
Human-body model (HBM), per AEC - Q100-002(") +1000
Vv Electrostatic . Corner pins +750 Vv
(ESD) discharge Charged-device model (CDM), per AEC - (A1,A25, AE1, and AE25) *75
Q100-011
All other pins +250

(1)

AEC - Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.

6.4 Power-On Hours (POH)

POWER ON HOURS (POH)(") @ (3)

JUNCTION TEMPERATURE RANGE (T,)

LIFETIME (POH)

—40°C to 105°C

100000

125°C Industrial and Automotive®

—40°C to 125°C

20000()

M
@

3)
4)

®)

This information is provided solely for your convenience and does not extend or modify the warranty provided under Tl's standard
terms and conditions for Tl semiconductor products.
Unless specified in the table above, all voltage domains and operating conditions are supported in the device at the noted

temperatures.

POH is a function of voltage, temperature and time. Usage at higher voltages and temperatures will result in a reduction in POH.
Either -40 to 105C or -40 to 125C profile should be chosen and applied through the lifetime of the application. Mixing of these profiles
for the purposes of extending temperature and/or POH may result in increased reliability failure risk and is not recommended.

The -40 to 125C profile is defined as 20000 power on hours with a junction temperature as follows: 5%@-40°C, 65%@70°C,

20%@110°C, and 10%@125°C.
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6.5 Recommended Operating Conditions

over operating junction temperature range (unless otherwise noted)

SUPPLY NAME DESCRIPTION MIN() NOM MAX(™"| UNIT
VDD_CORE®@ Core supply 0.75V operation 0.715 0.75 0.79 \%
VDDA _CORE_CSI_DSI® |CSIRX0 and DSITXO core supply
VDDA _CORE_DSI_CLK®@ |DSITX0 clock core supply )

VDDA_CORE_USB®) USBO and USB1 core supply 0.85V operation 0.81 085 0895 V
VDDA_DDR_PLL0®@) DDR Deskew PLL supply
0.75V operation 0.715 0.75 0.79 \%
VDD_CANUART®) CANUART core supply
0.85V operation 0.81 0.85 0.895 \%
VDDR_CORE RAM, MMCO PHY core, and MMCO DLL analog supply 0.81 0.85 0.895 \%
VDDS_DDR®) DDR PHY 10 supply .
VDDS_DDR_C® DDR clock 10 supply 1.1V operation 1.06 1.1 1.17 \Y
VDDS_MMCO MMCO PHY 10 supply 1.71 1.8 1.89 \Y
VDDS_0OSCO0 MCU_OSCO0 and WKUP_LFOSCO supply 1.71 1.8 1.89 \
VDDA_MCU RCOSC, POR, POK, and MCU_PLLO analog supply 1.71 1.8 1.89 \
VDDA _PLLO MAIN_PLLO, MAIN_PLL1, and MAIN_PLL2 analog supply 1.71 1.8 1.89 \Y
VDDA _PLL1 MAIN_PLL16, MAIN_PLL17, and MAIN_PLL18 analog supply 1.71 1.8 1.89 \%
VDDA_PLL2 MAIN_PLL6 analog supply 1.71 1.8 1.89 \%
VDDA _PLL3 MAIN_PLL12 analog supply 1.71 1.8 1.89 \%
VDDA _PLL4 MAIN_PLL8 and MAIN_PLL15 analog supply 1.71 1.8 1.89 \%
VDDA_1P8_CSI_DSI CSIRX0 and DSITXO0 1.8V analog supply 1.71 1.8 1.89 \Y
VDDA_1P8_OLDIO OLDIO 1.8V analog supply 1.71 1.8 1.89 \Y
VDDA_1P8_USB USBO0 and USB1 1.8V analog supply 1.71 1.8 1.89 \
VDDA_TEMPO TEMPO analog supply 1.71 1.8 1.89 \%
VDDA_TEMP1 TEMP1 analog supply 1.71 1.8 1.89 \%
VDDA_TEMP2 TEMP2 analog supply 1.71 1.8 1.89 \%
VPP eFuse ROM programming supply see®) see®  seel® \Y
VMON_1P8_SOC Voltage monitor for 1.8V SoC power supply 1.71 1.8 1.89 \%
VDDA_3P3_USB USBO and USB1 3.3V analog supply 3.135 3.3 3.465 \Y
VMON_3P3_SOC Voltage monitor for 3.3V SoC power supply 3.135 3.3 3.465 \%
VMON_VSYS Voltage monitor for system power supply 0 see® 1 \%
USBO_VBUS USBO Level-shifted VBUS Input 0 see( 3.465 \%
USB1_VBUS USB1 Level-shifted VBUS Input 0 see( 3.465 \Y
K 1.8V operation 1.71 1.8 1.89 \%
VDDSHV_CANUART®) Dual-voltage 10 supply for IO group p :
CANUART 3.3V operation 3.135 33 3465 V
1.8V operation 1.71 1.8 1.89 \%
VDDSHV_MCU Dual-voltage 10 supply for IO group MCU
3.3V operation 3.135 3.3 3.465 \%
1.8V operation 1.71 1.8 1.89 \Y
VDDSHVO0 Dual-voltage 10 supply for IO group 0 -
3.3V operation 3.135 3.3 3.465 \%
1.8V operation 1.71 1.8 1.89 \%
VDDSHV1 Dual-voltage 10 supply for 1O group 1
3.3V operation 3.135 3.3 3.465 \%
1.8V operation 1.71 1.8 1.89 \%
VDDSHV2 Dual-voltage 10 supply for IO group 2
3.3V operation 3.135 3.3 3.465 \%
1.8V operation 1.71 1.8 1.89 \%
VDDSHV3 Dual-voltage 10 supply for IO group 3 -
3.3V operation 3.135 3.3 3.465 \%
1.8V operation 1.71 1.8 1.89 \Y
VDDSHV5 Dual-voltage 10 supply for IO group 5 -
3.3V operation 3.135 3.3 3.465 \%
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over operating junction temperature range (unless otherwise noted)

SUPPLY NAME DESCRIPTION MIN(") NOM MAX™"| UNIT

VDDSHV6 Dual-voltage 10 supply for IO group 6

1.8V operation 1.71 1.8 1.89 \%
3.3V operation 3.135 3.3 3.465 \%

T,

L . 125°C Industrial and o
Operating junction temperature range Automotive -40 125 C

(1)
@)

@)

(4)
®)
(6)
@)

®)

The voltage at the device ball must never drop below the MIN voltage or rise above the MAX voltage for any amount of time during
normal device operation.

VDD_CORE, VDDA_CORE_CSI_DSI, VDDA_CORE_DSI_CLK, VDDA_CORE_USB, and VDDA_DDR_PLLO shall be sourced from
the same power source. Care should be taken to ensure that voltage differential between VDD_CORE and VDDA_CORE_USB is
within +/- 1%.

VDD_CANUART shall be connected to an always on power source when using Partial 10 or IO Only + DDR Self-refresh low power
modes. VDD_CANUART shall be connected to the same power source as VDD_CORE, VDDA _CORE_CSI_DSI, VDDA _CORE_USB,
and VDDA_DDR_PLLO when not using Partial IO or IO Only + DDR Self-refresh low power modes.

VDDS_DDR and VDDS_DDR_C shall be sourced from the same power source.

Refer to the Recommended Operating Conditions for OTP eFuse Programming table for VPP supply voltages based on eFuse usage.
The VMON_VSYS pin provides a way to monitor the system power supply. For more information, see Section 8.2.5, System Power
Supply Monitor Design Guidelines.

An external resistor divider is required to limit the voltage applied to this device pin. For more information, see Section 8.2.4, USB
Design Guidelines.

VDDSHV_CANUART shall be connected to an always on power source when using Partial IO or IO Only + DDR Self-refresh low
power modes. VDDSHV_CANUART shall be connected to any valid IO power source when not using Partial 10 or IO Only + DDR
Self-refresh low power modes.
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6.6 Operating Performance Points

Table 6-1defines the maximum operating frequency of the clocks for each device speed grade and Table 6-2
defines the only valid Operating Performance Points (OPPs) for the device subsystem and core clocks..

Table 6-1. Device Speed Grades

MAXIMUM
TRANSITION
MAXIMUM OPERATING FREQUNCY (MHz) RATE (MT/s)
Speed | VDD_CORE @
Grade V)(1)
V) A53SS | MAIN | .. | MCU DEVICE M'ZE“:SER
(Cortex- | DOMAIN | o = | DOMAIN | MANAGER | "o ™ | HSM | GPU | VPU | LPDDR4
A53x) | SYSCLK SYSCLK R5F CLK
o 0.75/0.85 1000 500 800 400 800 400 400 | 560 | 500 3200
0.75 1250
S 500 800 400 800 400 400 | 560 | 500 3200
0.85 1400
0.75 1250
T 500 800 400 800 400 400 | 320 | 500 3200
0.85 1400
0.75 1250 720
U 500 800 400 800 400 400 500 3200
0.85 1400 800
0.75 1250 720
Vv 500 800 400 800 400 400 500 3733
0.85 1400 800

(1)
@)

Nominal operating voltage, see Recommended Operating Conditions.
Maximum DDR Frequency will be limited based on the specific memory type (vendor) used in a system and by PCB implementation.

Refer to DDR Board Design and Layout Guidelines for the proper PCB implementation to achieve maximum DDR frequency.

Table 6-2. Device Operating Performance Points

FIXED OPERATING FREQUENCY OPTIONS (MHz)@ MT/s®)
OPP A53SS(1) MAIN MCU MCU DEVICE MII)\II%I\I{\IgER
DOMAIN R5E DOMAIN MANAGER DOMAIN HSM GPU VPU LPDDR4
SYSCLK SYSCLK R5F
CLK
From From
High ARMO 500 800 800 400 400 500 DDR
PLL Up to ’ PLL
400, )
Bypass Speed 200 Bypass
to Grade or ’ to
Low Speed 250 400 400 133 133 | Maximum |5 Speed
Grade Grade
Maximum Maximum

(1)
)
®)

Default operating frequency, set by software at boot. Supports Dynamic Frequency Scaling after boot.
Fixed operating frequency, set by software at boot.
Maximum DDR Frequency will be limited based on the specific memory type (vendor) used in a system and by PCB implementation.

Refer to DDR Board Design and Layout Guidelines for the proper PCB implementation to achieve maximum DDR frequency.

(4)

Bypass" transaction rate is equal to 2x the DDR PLL output frequency when operating in bypass mode.

6.7 Power Consumption Summary

The DDR PLL output, which sources DDRO_CKO and DDRO_CKO_n, is typically defined in units of frequency. So the "DDR PLL

For information on the device power consumption, see the AM62P Power Estimation Tool user's guide.
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6.8 Electrical Characteristics

Note

The interfaces or signals described in Section 6.8 correspond to the interfaces or signals available in
multiplexing mode 0 (Primary Signal Function).

All interfaces or signals multiplexed on the balls described in these tables have the same DC electrical
characteristics, unless multiplexing involves a PHY and GPIO combination, in which case different DC

electrical characteristics are specified for the different multiplexing modes (Functions).

6.8.1 12C Open-Drain, and Fail-Safe (I12C OD FS) Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN MAX| UNIT
1.8V MODE
Vi Input Low Voltage 03xvDD"| Vv
Vss Input Low Voltage Steady State 0.3 xvDD" \Y
Vin Input High Voltage 0.7 xvDD " 1.98@| v
Viuss Input High Voltage Steady State 0.7 xvDD " v
Vhys Input Hysteresis Voltage 0.1 xvbD " mV
V= 1.8V 10| pA
Iy @ Input Leakage Current.
V=0V 10| pA
VoL Output Low Voltage 02xvbD"| Vv
loL ¥ Low Level Output Current VoL max) 10 mA
18f(5)
SR, ©) Input Slew Rate or Vis
1.8E+6
3.3V MODE ”
Vi Input Low Voltage 03xvDD"| Vv
ViLss Input Low Voltage Steady State 025xvDD"| Vv
Vin Input High Voltage 0.7 xvDD " 363@| Vv
V\Hss Input High Voltage Steady State 0.7 x vDD " \%
Vuys Input Hysteresis Voltage 0.05 x vDD " mV
V,=3.3V 10| pA
Iy @ Input Leakage Current.
V=0V 10| pA
VoL Output Low Voltage 0.4 \%
loL ¥ Low Level Output Current VoLmax) 10 mA
33f(%)
SR, ® Input Slew Rate or 8E+7| Vis
3.3E+6

(1) VDD stands for corresponding power supply. For more information on the power supply name and the corresponding ball(s), see

()
@)
(4)

®)
(6)

@)

POWER column of the Pin Attributes table.

This value also defines the Absolute Maximum Ratings value the 10.

This parameter defines leakage current when the terminal is operating as an input, undriven output, or both input and undriven output.
The I parameter defines the minimum Low Level Output Current for which the device is able to maintain the specified Vg value.
The value defined by this parameter should be considered the maximum current available to a system implementation which needs to
maintain the specified Vg value for attached components.

f = toggle frequency of the input signal in Hz.

This MIN parameter only applies to input signal functions which are not defined in their respective Timing and Switching
Characteristics sections. Select the MIN parameter which results in the largest value.

I12C Hs-mode is not supported when operating the 10 in 3.3V mode.
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6.8.2 Fail-Safe Reset (FS RESET) Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
V Input Low Voltage 03x \%
I P 9 VDDS_0SCO
V Input Low Voltage Steady State 03x \
ILss P 9 y VDDS_0SC0
v Input High Voltage 0.7 Vv
IH putHig 9 VDDS_0SCO
Vv Input High Voltage Steady State 0.7 Vv
IHSS p g g y VDDS_OSCO
Vhys Input Hysteresis Voltage 200 mV
V= 1.8V 10|  pA
Iy M Input Leakage Current.
V=0V 10| pA
18f(2)
SR, ® Input Slew Rate or Vis
1.8E+6

(1)  This parameter defines leakage current when the terminal is operating as an input.

(2) f=toggle frequency of the input signal in Hz.

(3) This MIN parameter only applies to input signal functions which are not defined in their respective Timing and Switching
Characteristics sections. Select the MIN parameter which results in the largest value.

6.8.3 High-Frequency Oscillator (HFOSC) Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
0.35 x
Vi Input Low Voltage VDDS_0SCO \%
. 0.65 x
ViH Input High Voltage VDDS_0SCO \%
Vuys Input Hysteresis Voltage 49 mV
V,=1.8V 10 pA
I Input Leakage Current.
V=0V -10 HA

(1) This parameter defines leakage current when the terminal is operating as an input.

6.8.4 Low-Frequency Oscillator (LFXOSC) Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
Vi Input Low Voltage VDDS %?é%s v
Viy Input High Voltage VvDDS %;%8 v
y ot Hvetoresis Volt Active Mode 85 mvV
nput Hysteresis Voltage

HYS put Hy o Bypass Mode 324 mvV
V= 1.8V 10| pA

I (M Input Leakage Current.
V, =0V -10 HA

(1)  This parameter defines leakage current when the terminal is operating as an input.
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6.8.5 eMMCPHY Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
0.35 x
Vi Input Low Voltage VDDS_MMCO V
Vss Input Low Voltage Steady State 0.20 \Y
. 0.65 x
ViH Input High Voltage VDDS_MMCO \%
Viuss Input High Voltage Steady State 1.4 \%
V,=1.8V 10| pA
Iy M Input Leakage Current.
V=0V -10| pA
Rpy Pull-up Resistor 15 20 25| kQ
Rpp Pull-down Resistor 15 20 25| kQ
VoL Output Low Voltage loL = 2mA 0.30 \Y
VoH Output High Voltage lon = -2mA VDDS_I\{II\(;IC;g \Y
SR, Input Slew Rate 5E+8 V/s

(1) This parameter defines leakage current when the terminal is operating as an input, undriven output, or both input and undriven output,
without internal pulls enabled.
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6.8.6 SDIO Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
1.8V MODE
Vi Input Low Voltage 0.58 V
Vss Input Low Voltage Steady State 0.58 \Y
Viy Input High Voltage 1.27 \%
Viuss Input High Voltage Steady State 1.7 \%
Vhys Input Hysteresis Voltage 150 mV
V,=1.8V 10| pA
Iy (M Input Leakage Current.
V=0V -10| pA
Rpy Pull-up Resistor 40 50 60 kQ
Rpp Pull-down Resistor 40 50 60 kQ
VoL Output Low Voltage 0.45 \Y
Vou Output High Voltage VDD®@ - 0.45 \%
loL @ Low Level Output Current VoLmax) 4 mA
lon @ High Level Output Current VoHMIN) 4 mA
18f(4)
SR, ® Input Slew Rate or Vis
1.8E+6
3.3V MODE
ViL Input Low Voltage 0.25 x VDD®@| Vv
ViLss Input Low Voltage Steady State 0.15xVDD®@| V
Vi Input High Voltage 0\'/6D2§(2") v
Viuss Input High Voltage Steady State 0.625 x \%
vDD®)
Vhys Input Hysteresis Voltage 150 mV
V,=3.3V 10| pA
Iy M Input Leakage Current.
V=0V -10| pA
Rpy Pull-up Resistor 40 50 60| kQ
Rpp Pull-down Resistor 40 50 60 kQ
VoL Output Low Voltage ngg(;) \
Vou Output High Voltage 0.75 x VDD®@) \%
IoL @ Low Level Output Current VoLmax) 6 mA
lon @ High Level Output Current VOHMIN) 10 mA
33f(4)
SR, ) Input Slew Rate or Vis
3.3E+6

(1) This parameter defines leakage current when the terminal is operating as an input, undriven output, or both input and undriven output,
without internal pulls enabled.
(2) VDD stands for corresponding power supply. For more information on the power supply name and the corresponding ball(s), see

POWER column of the Pin Afttributes table.

(3) ThelpL and lpy parameters define the minimum Low Level Output Current and High Level Output Current for which the device is
able to maintain the specified Vo, and Vop values. Values defined by these parameters should be considered the maximum current
available to a system implementation which needs to maintain the specified Vo, and Vou values for attached components.

(4) f=toggle frequency of the input signal in Hz.

(5) This MIN parameter only applies to input signal functions which are not defined in their respective Timing and Switching
Characteristics sections. Select the MIN parameter which results in the largest value.
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6.8.7 LVCMOS Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX| UNIT
1.8V MODE

Vi Input Low Voltage 0.35 x VvDD)| vV

ViLss Input Low Voltage Steady State 0.3xVvDDM| Vv

ViH Input High Voltage 0.65 x VDD(") \Y

Viuss Input High Voltage Steady State 0.85 x VDD(") \%

Vhys Input Hysteresis Voltage 150 mV

V,=1.8V 10 MA

Iy @ Input Leakage Current.

V=0V -10 MA

Rpy Pull-up Resistor 15 22 30 kQ

Rep Pull-down Resistor 15 22 30 kQ

VoL Output Low Voltage 0.45 \Y

Vou Output High Voltage vDD(") - 0.45 \Y

loL @ Low Level Output Current VoLmax) 3 mA

IOH ®) ngh Level Output Current VOH(MIN) 3 mA

18f4)

SR, ®  |Input Slew Rate or Vis

1.8E+6

3.3V MODE

Vi Input Low Voltage 0.8 \%

Vss Input Low Voltage Steady State 0.6 \Y

ViH Input High Voltage 2.0 \%

Viuss Input High Voltage Steady State 2.0 \%

Vhys Input Hysteresis Voltage 150 mV

V), =3.3V 10 MA

In @ Input Leakage Current.

V), =0V -10 MA

Rpy Pull-up Resistor 15 22 30| kQ

Rpp Pull-down Resistor 15 22 30 kQ

VoL Output Low Voltage 0.4 \Y

VoH Output High Voltage 2.4 \Y

loL @ Low Level Output Current VoLmax) 5 mA
lon @ |High Level Output Current VoHMIN) 9 mA
3314

SR, ®  |Input Slew Rate or Vis

3.3E+6

(1) VDD stands for corresponding power supply. For more information on the power supply name and the corresponding ball(s), see
POWER column of the Pin Attributes table.

(2) This parameter defines leakage current when the terminal is operating as an input, undriven output, or both input and undriven output,
without internal pulls enabled.

(3) Thelp and lpy parameters define the minimum Low Level Output Current and High Level Output Current for which the device is
able to maintain the specified Vo, and Vgp values. Values defined by these parameters should be considered the maximum current
available to a system implementation which needs to maintain the specified Vo, and Vou values for attached components.

(4) f=toggle frequency of the input signal in Hz.

(5) This MIN parameter only applies to input signal functions which are not defined in their respective Timing and Switching
Characteristics sections. Select the MIN parameter which results in the largest value.
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6.8.8 OLDI LVDS (OLDI) Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VoH Voltage, Output High 1.5 \%
VoL Voltage, Output Low 0.925 \%
Vocm Voltage, Output Common Mode 1.125 1.375 \%
AV Delta Voltage, Output Common Mode Differential Load = 100Q 30 mV
OCM | (Difference between high and low steady-states)
Vop Voltage, Output Differential 250 400 mV
AV Delta Voltage, Output Differential 50 mV
OD | (Difference between high and low steady-states)
. V =VSS -5 mA
los Current, Output Short-Circuit Differential Load = 100Q
V =VvDD" -10 4 40 MA
loz Current, Output High-Z or
V =VSS

(1) VDD stands for corresponding power supply. For more information on the power supply name and the corresponding ball(s), see
POWER column of the Pin Attributes table.

6.8.9 CSI-2 (D-PHY) Electrical Characteristics

Note

CSIRXO0 is compliant with MIPI DPHY v1.2 dated August 1, 2014, including ECNs and Errata as
applicable.

6.8.10 DSI (D-PHY) Electrical Characteristics

Note

DSITXO0 is compliant with MIPI DPHY v1.2 dated August 1, 2014, including ECNs and Errata as
applicable.

6.8.11 USB2PHY Electrical Characteristics

Note

The USBO and USB1 interfaces are compliant with Universal Serial Bus Revision 2.0 Specification
dated April 27, 2000 including ECNs and Errata as applicable.

6.8.12 DDR Electrical Characteristics

Note
The DDR interface is compatible with LPDDR4 devices that are JESD209-4B standard-compliant
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6.9 VPP Specifications for One-Time Programmable (OTP) eFuses
This section specifies the operating conditions required for programming the OTP eFuses .
6.9.1 Recommended Operating Conditions for OTP eFuse Programming

over operating junction temperature range (unless otherwise noted)

PARAMETER DESCRIPTION MIN NOM MAX UNIT
VDD_CORE Supply voltage range for the core domain during OTP See Section 6.5 \Y
operation
VPP Supply voltage range for the eFuse ROM domain during NC() \Y
normal operation without hardware support to program
eFuse ROM
Supply voltage range for the eFuse ROM domain during 0 \Y
normal operation with hardware support to program eFuse
ROM
Supply voltage range for the eFuse ROM domain during 1.71 1.8 1.89 \
OTP programming(?)
lvpp) VPP current 400 mA
SR(vpp) VPP Power-up Slew Rate 6E + 4 V/s
Tj Operating junction temperature range while programming 0 25 85 °C
eFuse ROM.

(1) NC indicates No Connect.
(2) Supply voltage range includes DC errors and peak-to-peak noise.

6.9.2 Hardware Requirements

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

* The VPP power supply must be disabled when not programming OTP registers.

* The VPP power supply must be ramped up after the proper device power-up sequence (for more details, see
Section 6.12.2.2, Power Supply Sequencing).

6.9.3 Programming Sequence

Programming sequence for OTP eFuses:

« Power on the board per the power-up sequencing. No voltage should be applied on the VPP terminal during
power up and normal operation.

* Load the OTP write software required to program the eFuse (contact your local Tl representative for the OTP
software package).

* Apply the voltage on the VPP terminal according to the specification in Recommended Operating Conditions
for OTP eFuse Programming.

* Run the software that programs the OTP registers.

« After validating the content of the OTP registers, remove the voltage from the VPP terminal.

6.9.4 Impact to Your Hardware Warranty

You accept that eFusing the Tl Devices with security keys permanently alters them. You acknowledge that the
eFuse can fail, for example, due to incorrect or aborted program sequence or if you omit a sequence step.
Further the Tl device may fail to secure boot if the error code correction check fails for the Production Keys
or if the image is not signed and optionally encrypted with the current active Production Keys. These types of
situations will render the Tl device inoperable and TI will be unable to confirm whether the Tl devices conformed
to their specifications prior to the attempted eFuse. Consequently, Tl will have no liability (warranty or otherwise)
for any Tl devices that have been incorrectly eFused by customers.
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6.10 Thermal Resistance Characteristics
This section provides the thermal resistance characteristics used on this device.

For reliability and operability concerns, the maximum junction temperature of the device has to be at or below
the T, value identified in Section 6.5, Recommended Operating Conditions.

Note

The thermal parameters are generated following JEDEC standard JESD51x and are not intended
for design parameters. If you need a more accurate thermal representation, download the processor
thermal model and import your PCB design into a thermal simulation environment. For details on
thermal implementation guidelines, see the Thermal Solution Guidance section.

6.10.1 Thermal Resistance Characteristics for AMH Package

It is recommended to perform thermal simulations at the system level with the worst case device power consumption.

AMH PACKAGE
NO. PARAMETER DESCRIPTION oW @ AIR FLOW
(m/s)@
T1 RO,c Junction-to-case 0.86 N/A
T2 RO 5 Junction-to-board 3.3 N/A
T3 Junction-to-free air 13.8 0
T4 8.8 1
T5 Junction-to-moving air 7.7 2
T6 7.2 3
T7 0.50 0
T8 w Junction-t ‘ ‘ 0.52 1
unction-to-package to
T9 T package fop 0.53 2
T10 0.54 3
T 3.2 0
T12 2.8 1
Y Junction-to-board

T13 2.7 2
T14 2.6 3

(1) These values are based on a JEDEC defined 2S2P system (with the exception of the Theta JC [ROJC] value, which is based on
a JEDEC defined 1SOP system) and will change based on environment as well as application. For more information, see these
EIA/JEDEC standards:

+ JESD51-2, Integrated Circuits Thermal Test Method Environment Conditions - Natural Convection (Still Air)

+ JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

+ JESD51-6, Integrated Circuit Thermal Test Method Environmental Conditions - Forced Convection (Moving Air)
+ JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

+ JESD51-9, Test Boards for Area Array Surface Mount Packages

(2) m/s = meters per second.
(3) °C/W = degrees Celsius per watt.
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6.11 Temperature Sensor Characteristics
This section summarizes the Voltage and Temperature Module (VTM) on die temperature sensor characteristics.

For operation and reliability concerns, the maximum junction temperature of the device must be equal to or less
than the T, value identified in Recommended Operating Conditions.

Table 6-3. VTM Die Temperature Sensor Characteristics

TEST
PARAMETER CONDITIONS MIN TYP MAX| UNIT
Tace VTM temperature sensor accuracy | —40°C to 125°C -5 5 °C
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6.12 Timing and Switching Characteristics

Note

The Timing Requirements and Switching Characteristics values may change following the silicon
characterization result.

Note

The default SLEWRATE settings in each pad configuration register must be used to ensure timings,
unless specific instructions are given otherwise.

6.12.1 Timing Parameters and Information

The timing parameter symbols used in Section 6.12, Timing and Switching Characteristics are created in
accordance with JEDEC Standard 100. To shorten the symbols, some pin names and other related terminologies
have been abbreviated in Table 6-4:

Table 6-4. Timing Parameters Subscripts

SYMBOL PARAMETER
c Cycle time (period)
d Delay time
dis Disable time
en Enable time
h Hold time
su Setup time
START Start bit
t Transition time
v Valid time
w Pulse duration (width)
X Unknown, changing, or don't care level
F Fall time
H High
L Low
R Rise time
\ Valid
\Y Invalid
AE Active Edge
FE First Edge
LE Last Edge
z High impedance
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6.12.2 Power Supply Requirements

This section describes the power supply requirements to ensure proper device operation.

Note

All power balls must be supplied with the voltages specified in the Recommended Operating
Conditions section, unless otherwise specified in Signal Descriptions and Pin Connectivity
Requirements.

6.12.2.1 Power Supply Slew Rate Requirement

To maintain the safe operating range of the internal ESD protection devices, Tl recommends limiting the
maximum slew rate of supplies to be less than 18mV/us. For instance, as shown in Figure 6-2, T| recommends
having the supply ramp slew for a 1.8V supply of more than 100us.

Figure 6-2 describes the Power Supply Slew Rate Requirement in the device.

Supply value

slew rate < 18 mV/us
slew > (supply value) / (18 mV/us)
or
supply value x 55.6 ps/V

SPRT740_ELCH_06

Figure 6-2. Power Supply Slew and Slew Rate
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6.12.2.2 Power Supply Sequencing

This section describes power sequence requirements using power sequence diagrams and associated notes.
Each power sequence diagram demonstrates the sequential order expected for each device power rail. This
is done by assigning each device power rail to one or more waveform. A dual-voltage power rail may be
associated with more than one waveform and the associated note will describe which waveform is applicable.
Each waveform defines a transition region for the associated power rails and shows its sequential relationship
to the transition regions of other power rails. The notes associated with the power sequence diagram provides
further detail of these requirements. See the Power-up Sequence section for details on power-up requirements,
and the Power-down Sequence section for details on power-down requirements.

Two types of power supply transition regions are used to simplify the power supply sequencing diagrams. The
legends shown in Figure 6-3 and Figure 6-4 along with their descriptions are provided to clarify what each
transition regions represents.

Figure 6-3 defines a transition region with multiple power rails which may be sourced from multiple power
supplies or a single power supply. Transitions shown within the transition region represent a use case where
multiple power supplies are used to source power rails associated with this waveform, and these power
supplies are allowed to ramp at different times within the region since they do not have any specific sequence
requirement relative to each other.

77\
Figure 6-3. Multiple Power Supply Transition Legend

Figure 6-4 defines a transition region with one or more power rails which must be sourced from a single common
power supply. No transitions are shown within the region to represent a single ramp within the transition region.

A A N

Figure 6-4. Single Common Power Supply Transition Legend
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6.12.2.2.1 Power-Up Sequencing

Table 6-5 and Figure 6-5 describes the device power-up sequencing.

Note
The power supply sequencing requirements defined in this section does not include entry or exit from
low power modes. See Section 6.12.2.2.3, Partial IO Power Sequencing for more information on the
requirements for entering or exiting from Partial 10 low power mode.

Note
All power rails must be turned off and decay below 300mV before initiating a new power-up
sequence anytime a power rail drops below the minimum value defined in Recommended
Operating Conditions. The only exception is when entering/exiting Partial 10 low power mode with
VDDSHV_CANUART and VDD_CANUART sourced from an always on power source. For this use
case the VDDSHV_CANUART and VDD_CANUART power rails are allowed to remain on.

Table 6-5. Power-Up Sequencing — Supply / Signal Assignments

See: Figure 6-5

WAVEFORM SUPPLY / SIGNAL NAME

A vSYS(), VMON_VSYS®)

VDDSHV_CANUART®), VDDSHV_MCU®), VDDSHV0®), VDDSHV1(), VDDSHV2(), VDDSHV3(®), VDDA_3P3_USB,

B VMON_3P3_SOC®
VDDSHV_CANUART®), VDDSHV_MCU®), VDDSHV0®), VDDSHV1®), VDDSHV26), VDDSHV3®), VDDS_MMCO,
c VDDA _MCU, VDDS_OSCO, VDDA_PLLO, VDDA_PLL1, VDDA_PLL2, VDDA_PLL3, VDDA_PLL4,

VDDA_1P8_CSI_DSI, VDDA_1P8_OLDIO, VDDA_1P8_USB, VDDA_TEMPO, VDDA _TEMP1, VDDA_TEMP2,
VMON_1P8_SOC®)

D VDDSHV5(), VDDSHV6(")

vDDS_DDR®), VDDS_DDR_C®

VDD_CANUART®

VDD_CANUART(19), vDD_CORE(19) (12), VDDA _CORE_CSI_DsSI(1%9), VDDA_CORE_DSI_CLK(19),

G VDDA_CORE_USBO0('9), VDDA DDR_PLL0(10)

H VDD_CANUART(", vDD_CORE('") (12 VDDA _CORE_CSI_DSI("), VDDA _CORE_DSI_CLK("),
VDDA _CORE_USBO0('"), VDDA DDR_PLLO("), VDDR_CORE(12)

I VPP(13)

J MCU_PORz

K MCU_0SCO0_XI, MCU_OSC0_XO

M
)
(©)

4)
®)

VSYS represents the name of a supply which sources power to the entire system. This supply is expected to be a pre-regulated supply
that sources power management devices which source all other supplies.

VMON_VSYS input is used to monitor VSYS via an external resistor divider circuit. For more information, see Section 8.2.5, System
Power Supply Monitor Design Guidelines.

VDDSHV_CANUART, VDDSHV_MCU, and VDDSHVXx [x=0-3] are dual voltage 10 supplies which can be operated at 1.8V or 3.3V
depending on the application requirements.

VDDSHV_CANUART shall be connected to an always-on power source when using Partial IO low power mode, or connected to any
valid 10 power source when not using Partial IO low power mode. When VDDSHV_CANUART is not connected to an always-on power
source and is operating at 3.3V, it shall be ramped up with other 3.3V supplies during the 3.3V ramp period defined by this waveform.

When any of the VDDSHV_MCU and VDDSHVx [x=0-3] 10 supplies are operating at 3.3V, they shall be ramped up with other 3.3V
supplies during the 3.3V ramp period defined by this waveform.

The VMON_3P3_SOC input is used to monitor supply voltage and shall be connected to the respective 3.3V supply source.
VDDSHV_CANUART, VDDSHV_MCU, and VDDSHVXx [x=0-3] are dual voltage 10 supplies which can be operated at 1.8V or 3.3V
depending on the application requirements.

VDDSHV_CANUART shall be connected to an always-on power source when using Partial IO low power mode, or connected to any
valid 10 power source when not using Partial IO low power mode. When VDDSHV_CANUART is not connected to an always-on power
source and is operating at 1.8V, it shall be ramped up with other 1.8V supplies during the 1.8V ramp period defined by this waveform.

When any of the VDDSHV_MCU and VDDSHVx [x=0-3] 10 supplies are operating at 1.8V, they shall be ramped up with other 1.8V
supplies during the 1.8V ramp period defined by this waveform.
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(6)
@)

(©)

©)

(10)

(1)

(12)

(13)

The VMON_1P8_SOC input is used to monitor supply voltage and shall be connected to the respective 1.8V supply source.
VDDSHV5, and VDDSHV6 were designed to support power-up, power-down, or dynamic voltage change without any dependency on
other power rails. This capability is required to support UHS-I SD Cards.

VDDS_DDR and VDDS_DDR_C are expected to be powered by the same source such that they ramp together.

VDD_CANUART shall be connected to an always-on power source when using Partial IO low power mode.

When VDD_CANUART is connected to an always-on power source, the potential applied to VDD_CORE must never be greater than
the potential applied to VDD_CANUART + 0.18V during power-up or power-down. This requires VDD_CANUART to ramp up before
and ramp down after VDD_CORE. VDD_CANUART does not have any ramp requirements beyond the one defined for VDD_CORE.

VDD_CANUART shall be connected to the same power source as VDD_CORE, VDDA_CORE_CSI_DSI, VDDA_CORE_DSI_CLK,
VDDA_CORE_USB, and VDDA_DDR_PLLO when not using Partial 10 low power mode.

VDD_CANUART, VDD_CORE, VDDA_CORE_CSI_DSI, VDDA_CORE_DSI_CLK, VDDA_CORE_USB, and VDDA_DDR_PLLO can
be operated at 0.75V or 0.85V. When these supplies are operating at 0.75V, they shall be ramped up prior to VDDR_CORE as defined
by this waveform.

VDD_CANUART shall be connected to the same power source as VDD_CORE, VDDA_CORE_CSI_DSI, VDDA_CORE_DSI_CLK,
VDDA_CORE_USB, and VDDA_DDR_PLLO when not using Partial 10 low power mode.

VDD_CANUART, VDD_CORE, VDDA_CORE_CSI_DSI, VDDA_CORE_DSI_CLK, VDDA_CORE_USB, and VDDA_DDR_PLLO can
be operated at 0.75V or 0.85V. When these supplies are operating at 0.85V, they shall be powered from the same source as
VDDR_CORE and ramped during the 0.85V ramp period defined by this waveform.

The potential applied to VDDR_CORE must never be greater than the potential applied to VDD_CORE + 0.18V during power-up or
power-down. This requires VDD_CORE to ramp up before and ramp down after VDDR_CORE when VDD_CORE is operating at
0.75V. VDD_CORE does not have any ramp requirements beyond the one defined for VDDR_CORE.

VDD_CORE and VDDR_CORE are expected to be powered by the same source so they ramp together when VDD_CORE is
operating at 0.85V.

VPP is the 1.8V eFuse programming supply, which shall be left floating (HiZ) or grounded during power-up/down sequences and
during normal device operation. This supply shall only be sourced while programming eFuse.
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Figure 6-5. Power-Up Sequencing

Submit Document Feedback Copyright © 2025 Texas Instruments Incorporated

98

Product Folder Links: AM62P AM62P-Q1


https://www.ti.com/product/AM62P
https://www.ti.com/product/AM62P-Q1
https://www.ti.com/lit/pdf/SPRSP89
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP89C&partnum=AM62P
https://www.ti.com/product/am62p?qgpn=am62p
https://www.ti.com/product/am62p-q1?qgpn=am62p-q1

13 TEXAS
INSTRUMENTS AM62P, AM62P-Q1
www.ti.com SPRSP89C — DECEMBER 2023 — REVISED OCTOBER 2025

6.12.2.2.2 Power-Down Sequencing

Table 6-6 and Figure 6-6 describes the device power-down sequencing.

Note
The power supply sequencing requirements defined in this section does not include entry or exit from
low power modes. See Section 6.12.2.2.3, Partial IO Power Sequencing for more information on the
requirements for entering or exiting from Partial 10 low power mode.

Note
All power rails must be turned off and decay below 300mV before initiating a new power-up
sequence anytime a power rail drops below the minimum value defined in Recommended
Operating Conditions. The only exception is when entering/exiting Partial 10 low power mode with
VDDSHV_CANUART and VDD_CANUART sourced from an always on power source. For this use
case the VDDSHV_CANUART and VDD_CANUART power rails are allowed to remain on.

Table 6-6. Power-Down Sequencing — Supply / Signal Assignments
See: Figure 6-6
WAVEFORM SUPPLY / SIGNAL NAME
A VSYS, VMON_VSYS
VDDSHV_CANUART(™, VDDSHV_MCU(", vDDSHVO0(™", VDDSHV1(), VDDSHV2("), VDDSHV3("), VDDA _3P3_USB,

B VMON_3P3_SOC
VDDSHV_CANUART®, VDDSHV_MCU®), VDDSHV0®@), VDDSHV1®, VDDSHV2®), VDDSHV3®@), VDDS_MMCO,
c VDDA _MCU, VDDS_OSCO, VDDA_PLLO, VDDA_PLL1, VDDA_PLL2, VDDA_PLL3, VDDA_PLL4,

VDDA_1P8_CSI_DSI, VDDA_1P8_OLDIO0, VDDA_1P8_USB, VDDA_TEMPO, VDDA _TEMP1, VDDA_TEMP2,
VMON_1P8_SOC

D VDDSHV5®), VDDSHV6®)

VDDS_DDR, VDDS_DDR_C

VDD_CANUART®

VDD_CANUART®), VDD_CORE®), VDDA_CORE_CSI_DSI®), , VDDA _CORE_DSI_CLK®), VDDA_CORE_USB0®),

G VDDA _DDR_PLL0O®)

H VDD_CANUART®), VDD_CORE®), VDDA_CORE_CSI_DSI®), , VDDA_CORE_DSI_CLK®), VDDA_CORE_USB0®),
VDDA_DDR_PLL0®), VDDR_CORE

I VPP

J MCU_PORz

K MCU_OSCO0_XI, MCU_OSCO0_XO

(1) VDDSHV_CANUART, VDDSHV_MCU, and VDDSHVx [x=0-3] when operating at 3.3V.

(2) VDDSHV_CANUART, VDDSHV_MCU, and VDDSHVx [x=0-3] when operating at 1.8V.

(3) VDDSHVS5, and VDDSHV6 were designed to support power-up, power-down, or dynamic voltage change without any dependency on
other power rails. This capability is required to support UHS-I SD Cards.

(4) VDD_CANUART when connected to an always-on power source for Partial 1O low power mode.

(5) VDD_CANUART, VDD_CORE, VDDA_CORE_CSI_DSI, VDDA_CORE_DSI_CLK, VDDA_CORE_USBO, and VDDA_DDR_PLLO
when operating at 0.75V

(6) VDD_CANUART, VDD_CORE, VDDA_CORE_CSI_DSI, VDDA_CORE_DSI_CLK, VDDA_CORE_USBO, and VDDA_DDR_PLLO
when operating at 0.85V
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Figure 6-6. Power-Down Sequencing
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6.12.2.2.3 Partial I0 Power Sequencing
This section describes power supply sequence requirements when entering or exiting low power modes.

For more information on low power modes supported by this device and the names assigned to each low power
mode, see the Power Modes section in the Device Configuration chapter of the Technical Reference Manual.

Partial 10 is the only low power mode that requires power supply changes to the device power rails. All power
supply rails except VDD_CANUART and VDDSHV_CANUART are turned off when operating in Partial IO mode.
The power sequence required to enter Partial 10 is the same sequence defined in Section 6.12.2.2.2, Power-
Down Sequencing with the exception of VDD CANUART and VDDSHV_CANUART, which remain powered.
The power sequence required to exit Partial 10 is the same sequence defined in Section 6.12.2.2.1, Power-Up
Sequencing with the exception of VDD_CANUART and VDDSHV_CANUART, which are already powered.
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6.12.3 System Timing

For more details about features and additional description information on the subsystem multiplexing signals,
see the corresponding subsections within Signal Descriptions and Detailed Description sections.

6.12.3.1 Reset Timing

Tables and figures provided in this section define timing conditions, timing requirements, and switching
characteristics for reset related signals.

Table 6-7. Reset Timing Conditions

PARAMETER MIN MAX| UNIT
INPUT CONDITIONS
vDD(") = 1.8V 0.0018 Vins
SR, Input slew rate
vDD( = 3.3V 0.0033 Vins
OUTPUT CONDITIONS
CL Output load capacitance 30| pF

(1) VDD stands for corresponding power supply. For more information on the power supply hame and the corresponding ball(s), see
POWER column of the Pin Attributes table.

Table 6-8. MCU_PORz Timing Requirements

see Figure 6-7
NO. PARAMETER MIN MAX| UNIT

Hold time, MCU_PORz active (low) at Power-up

RST1 after supplies valid (using external crystal circuit) 9500000 ns
th(SUPPLIES_VALID - MCU_PORz) Hold time, MCU_PORz active (low) at Power-up
RST2 after supplies valid and external clock stable (using 1200 ns

external LVCMOS clock source)

Pulse Width, MCU_PORz low after Power-up
RST3 |twmMcu_PORzL) (without removal of Power or system reference 1200 ns
clock MCU_OSCO0_XI/XO)

ALL SUPPLIES
VALID

|l<— RST1—>|I
I I
: IHI RST2 ( ( :4 RST3 »
I
| I | ) ) | I
MCU_PORz I | | /
L
! |
| I
| | (C
! | ) )
:
I
I
I

MCU_0OSCO0_XI,
MCU_0SC0_XO

Figure 6-7. MCU_PORz Timing Requirements
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Table 6-9. MCU_RESETSTATZz, and RESETSTATz Switching Characteristics

see Figure 6-8

NO. PARAMETER MIN MAX| UNIT

Delay time, MCU_PORz active (low) to

RST4  |tyMcu_PORzL-MCU_RESETSTATZL) MCU_RESETSTATZ active (low) 0 ns
Delay time, MCU_PORz inactive (high) to "

RSTS | tamcu_PORzH-MCU_RESETSTATZH) MCUy_RESETSTKTzinactive (higﬁ)g : 6120°s() ns
Delay time, MCU_PORz active (low) to

RST6  |tyMcu_PORzL-RESETSTATzL) RES}ETSTATZ active (low) (tow) 0 ns
Delay time, MCU_PORz inactive (high) to .

RSTT7  |tymcy_PoRzH-RESETSTATZH) RESéTSTATz inactive (high) (hiah) 9195*S(1) ns
Pulse Width, MCU_RESETSTATz low .

RST8 |twMcu_RESETSTATzL) (SW_MCU_WARMRST) 966*S(1) ns
Pulse Width, RESETSTATz low

RSTY |ty(ReESETSTATAL) (SW_MCU_WARMRST, SW_MAIN_PORz, or 4040*S ns
SW_MAIN_WARMRST)

M

MCU_PORz \\|

S = MCU_OSCO0_XI/XO clock period in ns.

:4—>F RST4 | |
|

MCU_RESETSTATz

RESETSTATz

Figure 6-8. MCU_RESETSTATz, and RESETSTATz Switching Characteristics
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Table 6-10. MCU_RESETz Timing Requirements

see Figure 6-9
NO. PARAMETER MIN MAX| UNIT

RST10 tW(MCU_RESETZL) M Pulse Wldth, MCU_RESETZ active (lOW) 1200 ns

(1)  This timing parameter is valid only after all supplies are valid and MCU_PORz has been asserted for the specified time.

Table 6-11. MCU_RESETSTATz, and RESETSTATz Switching Characteristics

see Figure 6-9

NO. PARAMETER MIN MAX| UNIT

Delay time, MCU_RESETz active (low) to

RST11 | tymcu_RESETZL-MCU_RESETSTATZL)  (MCU RESETSTATZ active (low) 0 ns
Delay time, MCU_RESETz inactive (high) to .

RST12 |tyMcu_RESETZH-MCU_RESETSTATZH) MCUy RESETSTATZ inactive (high) (high) 966*S(") ns

RST13 td(MCU_RESETZL-RESETSTATZL) Delay time, MCU_RESETZ active (lOW) to 960 ns
RESETSTATz active (low)

RST14 td(MCU_RESETZH-RESETSTATZH) Delay time, MCU_RESETZ inactive (hlgh) to 4040*S( ns
RESETSTATz inactive (high)

(1) S =MCU_OSCO0_XI/XO clock period in ns.

:<—RST10—>|
| |
MCU_RESETz \ /
| |
' [ : [
[CHRSTI L RsT12
' | ' |
N\ ]
MCU_RESETSTATz | ,
I I 1
T
| | |
M———P[RST13 | ¢ .: RST14

|
RESETSTATZ \l i/

Figure 6-9. MCU_RESETz, MCU_RESETSTATz, and RESETSTATz Timing Requirements and Switching
Characteristics
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Table 6-12. RESET_REQz Timing Requirements

see Figure 6-10
NO. PARAMETER MIN MAX| UNIT

RST15 tW(RESET_REQZL) M Pulse Wldth, RESET_REQZ active (|OW) 1200 ns

(1)  This timing parameter is valid only after all supplies are valid and MCU_PORz has been asserted for the specified time.

Table 6-13. RESETSTATz Switching Characteristics
see Figure 6-10

NO. PARAMETER MIN MAX| UNIT
Delay time, RESET_REQz active (low) to "
RST16 |tyRESET_REQzL-RESETSTATZL) RES)I;TSTATZ active (low) (low) 900*T(") ns

Delay time, RESET_REQz inactive (high) to

RST17 |tyRESET_REQZH-RESETSTATZH) RESETSTATZ inactive (high) 4040*s®) ns

(1) T =Reset Isolation Time (Software Dependent)
(2) S =MCU_OSCO0_XI/XO clock period in ns.

:<—RST15—>:

N\ | |
RESET_REQz /

RESETSTATZ \i i/

Figure 6-10. RESET_REQz and RESETSTATz Timing Requirements and Switching Characteristics

Table 6-14. EMUx Timing Requirements
see Figure 6-11

NO. PARAMETER MIN MAX | UNIT
Setup time, EMU[1:0] before MCU_PORz inactive .
RST18 | tsuEMux-MCU_PORz) (highF; [1:0] - 3*sth ns
Hold time, EMU[1:0] after MCU_PORz inactive
RST19 |thMcu_PoRz - EMUx) (high) [1:0] - 10 ns

(1) S =MCU_OSCO_XI/XO clock period in ns.

RST19

|
|
|
|
MCU_PORz : f
1
|
|
|
|

Figure 6-11. EMUx Timing Requirements
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see Figure 6-12

Table 6-15. BOOTMODE Timing Requirements

NO. PARAMETER MIN MAX| UNIT
Setup time, BOOTMODE[15:00] valid before

RST23 tsu(BOOTMODE-PORz_OUT) PORZ_OUT hlgh (External MCU PORz event or 3*8(1) ns
Software SW_MAIN_PORz)
Hold time, BOOTMODE[15:00] valid after

RST24 th(PORZ_OUT- BOOTMODE) PORZ_OUT hlgh (External MCU PORz event, or 0 ns
Software SW_MAIN_PORz)

(1) S =MCU_OSCO0_XI/XO clock period in ns.

Table 6-16. PORz_OUT Switching Characteristics

see Figure 6-12

NO. PARAMETER MIN MAX| UNIT
Delay time, MCU_PORz active (low) to

RST25 |tymcu_PoRzL-PORz_OUT) PORz_OUT active (low) 0 ns
Delay time, MCU_PORz inactive (high) to

RST26 |tymeu_porzH-PORz_OUT) PORz_OUT inactive (high) 1840 ns
Pulse Width, PORz_OUT low (MCU_PORz or

RST27 tW(PORZ_OUTL) SW_MAlN_PORZ) 1200 ns

|

N\ | |

MCU_PORz |
f

PORz_OUT

BOOTMODE[15:00]

:<—>L RST25

|
| RST2
I‘-’r ST26

7

|
«——RST27—»
' |
\\ s/:

: RST23 | RsT24 :
TR
LLLLLLLILILLY ‘ W

Figure 6-12. BOOTMODE Timing Requirements and PORz_OUT Switching Characteristics
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6.12.3.2 Error Signal Timing

Tables and figures provided in this section define timing conditions and switching characteristics for
MCU_ERRORn.

Table 6-17. Error Signal Timing Conditions
PARAMETER \ MIN MAx\ UNIT

OUTPUT CONDITIONS
CL Output load capacitance ‘ 30 ‘ pF

Table 6-18. MCU_ERRORN Switching Characteristics
see Figure 6-13

NO. PARAMETER MIN MAX| UNIT
Cycle time minimum, MCU_ERRORnN (PWM " "
ERR1 |tymcu_ERRORn) AN 9 - ( (P*H)+(PL)N ® @) ns
Pulse width minimum, MCU_ERRORn active (1) (2
ERR2 " |twvcu_errORn) (PWM mode disabled)(®) PR @) ns
ty (ERROR_CONDITION- Delay time, ERROR CONDITION to *p(1)
ERRS | e ErRORNL) MCU_ERRORn active(® 50°P ns

(1) P =ESM functional clock period in ns.

(2) R = Error Pin Counter Pre-Load Register count value.

(3) H = Error Pin PWM High Pre-Load Register count value.

(4) L =Error Pin PWM Low Pre-Load Register count value.

(5) When PWM mode is enabled, MCU_ERRORnN stops toggling after ERR3 and will maintain its value (either high or low) until the error is
cleared. When PWM mode is disabled, MCU_ERRORRn is active low.

| [ Q¢
)T

Internal Error Condition
(Active High) ‘

/.

{ C
MCU_ERRORn 7 7 O w7 5
(PWM Mode Enabled) o RN AR RN
‘ 7 [ LR I
¢ ‘ | s—
MCU_ERRORn ) N M‘
(PWM Mode Disabled) ((

Figure 6-13. MCU_ERRORN Timing Requirements and Switching Characteristics
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6.12.3.3 Clock Timing

Tables and figures provided in this section define timing conditions, timing requirements, and switching
characteristics for clock signals.

Table 6-19. Clock Timing Conditions

PARAMETER \ MIN MAX| UNIT

INPUT CONDITIONS
SR, Input slew rate ‘ 0.5 ‘V/ns
OUTPUT CONDITIONS

5ns <t. < 8ns 5|pF
CL Output load capacitance 8ns < t; < 20ns 10| pF

20ns <t 30|pF

Table 6-20. Clock Timing Requirements
see Figure 6-14
NO. MIN MAX| UNIT

CLK1 | tgexT_REFCLK1) Cycle time minimum, EXT_REFCLK1 10 ns
CLK2  |twExT REFCLK1H) Pulse Duration, EXT_REFCLK1 high E*0.45(1) E*0.55(| ns
CLK3 | tyexT REFOLKIL) Pulse Duration, EXT_REFCLK1 low E*0.45() E*0.55M| ns
CLK1  |temcu_EXT_REFCLKO) Cycle time minimum, MCU_EXT_REFCLKO 10 ns
CLK2  |twMcU_EXT REFCLKOH) Pulse Duration, MCU_EXT_REFCLKO high F*0.45(2) F*0.55@)| ns
CLK3  |twMcu_EXT REFCLKOL) Pulse Duration, MCU_EXT_REFCLKO low F*0.45() F*0.55@)| ns
CLK1  |tqAUDIO_EXT REFCLKO) Cycle time minimum, AUDIO_EXT_REFCLKO 20 ns
CLK2 |twaupio_ExT ReFcikoH) | Pulse Duration, AUDIO_EXT_REFCLKO high G*0.450) G*0.55@)| ns
CLK3  |twaupio ExT ReFciko) | Pulse Duration, AUDIO_EXT_REFCLKO low G*0.450) G*0.55@)| ns
CLK1 |tgauDio_EXT REFCLK1) Cycle time minimum, AUDIO_EXT_REFCLK1 20 ns
CLK2  |twaupio ExT ReFcikiH) | Pulse Duration, AUDIO_EXT_REFCLK1 high H*0.45(4) H*0.55(4)| ns
CLK3 |twaubio_exT ReFciki) | Pulse Duration, AUDIO_EXT_REFCLK1 low H*0.45(4) H*0.554)| ns

(1) E=EXT_REFCLK1 cycle time in ns.

(2) F=MCU_EXT_REFCLKO cycle time in ns.
(3) G =AUDIO_EXT_REFCLKO cycle time in ns.
(4) H=AUDIO_EXT_REFCLK1 cycle time in ns.

[« CLK1 <

| e——CLK2—»! :<—CLK3—>| :

Input Clock g% \; E)/

Figure 6-14. Clock Timing Requirements
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see Figure 6-15

Table 6-21. Clock Switching Characteristics

NO. PARAMETER MIN MAX| UNIT
CLK4  |tysyscLkouTo) Cycle time minimum,SYSCLKOUTO 8 ns
CLK5  |twsyscLkouToH) Pulse Duration, SYSCLKOUTO high A*0.4(1) A*06("| ns
CLK6 |twsyscLrouTol) Pulse Duration, SYSCLKOUTO low A*0.4(1) A*0.6("| ns
CLK4 |t oBscLko) Cycle time minimum, OBSCLKO 5 ns
CLK5 |twoBscLkoH) Pulse Duration, OBSCLKO high B*0.45() B*0.55@)| ns
CLK6  |twoBscLKoL) Pulse Duration, OBSCLKO low B*0.45() B*0.55@)| ns
CLK4 |t oBscLki) Cycle time minimum, OBSCLK1 5 ns
CLKS5  |tw(oBSCLK1H) Pulse Duration, OBSCLK1 high F*0.450) F*0.55@)| ns
CLK6 |twoBscLKiL) Pulse Duration, OBSCLK1 low F*0.450) F*0.55()| ns
CLK4 |t cLkouTo) Cycle time minimum, CLKOUTO 20 ns
CLK5  |twcLkouToH) Pulse Duration, CLKOUTO high C*0.44) Cc*0.6¥)| ns
CLK6 | twcLrouToL) Pulse Duration, CLKOUTO low C*0.44) Cc*0.6¥)| ns
CLK4  |tmcu_syscLkouTo) Cycle time minimum, MCU_SYSCLKOUTO 10 ns
CLK5  |twMcU_SYSCLKOUTOH) Pulse Duration, MCU_SYSCLKOUTO high E*0.40) E*0.6®)| ns
CLK6  |twvcu_syscLkouToL) Pulse Duration, MCU_SYSCLKOUTO low E*0.40) E*0.6®)| ns
CLK4 | tmcu_oBscLko) Cycle time minimum, MCU_OBSCLKO 5 ns
CLK5 | twmmcu_oBscLKoH) Pulse Duration, MCU_OBSCLKO high D*0.450) D*0.550)| ns
CLK6 |twmmcu_oBscLkoL) Pulse Duration, MCU_OBSCLKO low D*0.450) D*0.550)| ns
CLK4 | tewkup_cLkouTo) Cycle time minimum, WKUP_CLKOUTO 5 ns
CLK5 | twwKuP_CLKOUTOH) Pulse Duration, WKUP_CLKOUTO high W*0.4(M W*0.60| ns
CLK6 | twwkup_cLkouToL) Pulse Duration, WKUP_CLKOUTO low W*0.4(M W*0.60| ns

Cycle time minimum, AUDIO_EXT_REFCLKO 20 ns
CLK4 | toaudio.ext REFOLKOD) (McASP Clock Source)
- - Cycle time minimum, AUDIO_EXT_REFCLKO 10 ns
(PLL Clock Source)
CLKS5  |twaupio_ExT ReFckoH) | Pulse Duration, AUDIO_EXT_REFCLKO high G*0.4®) G*0.6®)| ns
CLK6 |twaupio ExT ReFcLkoL) |Pulse Duration, AUDIO_EXT_REFCLKO low G*0.40 G*0.6®)| ns
Cycle time minimum, AUDIO_EXT_REFCLK1 20 ns
CLK4  |taunio ext reroLk ) (McASP Clock Source)
- Cycle time minimum, AUDIO_EXT_REFCLK1 10 ns
(PLL Clock Source)
CLK5  |twaupio_ExT ReFcikiH) | Pulse Duration, AUDIO_EXT_REFCLK1 high J*0.40) J*0.60)| ns
CLK6 |twaupio exT ReFcikiL) |Pulse Duration, AUDIO_EXT_REFCLK1 low J*0.40) J*0.6®@| ns

(1) A =SYSCLKOUTO cycle time in ns.

(2) B =0OBSCLKO cycle time in ns.

(3) F =OBSCLK1 cycle time in ns.

(4) C=CLKOUTO cycle time in ns.

(5) E =MCU_SYSCLKOUTO cycle time in ns.
(6) D =MCU_OBSCLKO cycle time in ns.

(7) W =WKUP_CLKOUTO cycle time in ns.

(8) G =AUDIO_EXT_REFCLKO cycle time in ns.
(9) J=AUDIO_EXT_REFCLK1 cycle time in ns.

|
Output Clock 7“ \:
|

< CLK4

:<—CLK5—>:

l——CLK6—> |

»
»

lv;/

Figure 6-15. Clock Switching Characteristics
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6.12.4 Clock Specifications
6.12.4.1 Input Clocks / Oscillators

Various external clock inputs/outputs are needed to drive the device. Summary of these input clock signals is as
follows:

MCU_OSCO0_XO/MCU_OSCO0_XI — external main crystal interface pins connected to the internal high-

frequency oscillator (MCU_HFOSCO0), which is the default clock source for internal reference clock

HFOSCO_CLKOUT.

WKUP_LFOSCO0_XO/WKUP_LFOSCO_XI — external crystal interface pins connected to internal low-

frequency oscillator (WKUP_LFOSCO), which sources optional 32768Hz reference clock.

General purpose clock inputs

— MCU_EXT_REFCLKO — optional external system clock.

— EXT_REFCLK1 — optional external system clock.

External video pixel clock input

— VOUTO_EXTPCLKIN — optional for the DPIO port of DSS.

External CPTS reference clock input

— CP_GEMAC_CPTS0_RFT_CLK — optional reference clock input for CPTS_RFT_CLK.

External audio reference clock inputs/outputs

— AUDIO_EXT_REFCLK][1:0] — optional McASP high-frequency input clocks when configured to operate as
an input.

For more information about Input clock interfaces, see Clocking section in Device Configuration chapter in the
device TRM.
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6.12.4.1.1 MCU_OSCO Internal Oscillator Clock Source

Figure 6-16 shows the recommended crystal circuit. All discrete components used to implement the oscillator
circuit must be placed as close as possible to the MCU_OSCO0_Xl and MCU_OSCQ_XO pins.

Device

MCU_OSCO0_XI MCU_OSCO0_XO

X

Crystal

1l
CL1/I\ cLzT

PCB Ground

Figure 6-16. MCU_OSCO Crystal Implementation

The crystal must be in the fundamental mode of operation and parallel resonant. Table 6-22 summarizes the
required electrical constraints.

Table 6-22. MCU_OSCO Crystal Circuit Requirements

PARAMETER MIN TYP MAX UNIT
Fytal Crystal Parallel Resonance Frequency 25 MHz
Fytal Crystal Frequency Stability and Tolerance Ethernet RGMII and RMII +100| ppm
not used
Ethernet RGMII and RMII +50
using derived clock
CL1+PCBXI Capacitance of C 1 + Cpcpy| 12 24| pF
Cro+pcexo |Capacitance of C, + Cpcexo 12 24 pF
CL Crystal Load Capacitance 6 12 pF
Cshunt Crystal Circuit Shunt Capacitance |ESR¢, = 30Q 25MHz 7 pF
ESRy, =40Q | 25MHz 5 pF
ESRyta = 50Q  [25MHz 5 pF
ESRyal Crystal Effective Series Resistance M Q

(1) The maximum ESR of the crystal is a function of the crystal frequency and shunt capacitance. See the Cgpnt parameter.
When selecting a crystal, the system design must consider temperature and aging characteristics of the crystal
based on worst case environment and expected life expectancy of the system.
Table 6-23 details the switching characteristics of the oscillator.
Table 6-23. MCU_OSCO0 Switching Characteristics - Crystal Mode

PARAMETER MIN TYP MAX UNIT
Cxi XI Capacitance 1.60 pF
Cxo XO Capacitance 1.50 pF
Cxixo Xl to XO Mutual Capacitance 0.05 pF
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Table 6-23. MCU_OSCO0 Switching Characteristics - Crystal Mode (continued)

PARAMETER MIN TYP MAX UNIT
ts Start-up Time 4 ms

VDD_CORE (min.)}- — VDD CORE -
VSsS I '

VDDS_0SCO (min.)- [= vpDs osco i |

Voltage

| |
47':5)(4’

| |
Time

vss| 'Mcu_osco xo “T1NEIL 8

Figure 6-17. MCU_OSCO Start-up Time

6.12.4.1.1.1 Load Capacitance

The crystal circuit must be designed such that it applies the appropriate capacitive load to the crystal, as defined
by the crystal manufacturer. The capacitive load, C|, of this circuit is a combination of discrete capacitors
CL1, CLo, and several parasitic contributions. PCB signal traces which connect crystal circuit components to
MCU_OSCO0_XlI and MCU_OSCO0_XO have parasitic capacitance to ground, Cpcgx; and Cpcpxo, Where the
PCB designer should be able to extract parasitic capacitance for each signal trace. The MCU_OSCO circuits
and device package have combined parasitic capacitance to ground, Cpcgx; and Cpcpxo, Where these parasitic
capacitance values are defined in Table 6-23.

Device

PCB
Signal Traces

Crystal Circuit
Components

MCU_OSCO0_XI

lXL
5

CPCBXI

Cxo

CL2 T CPCBXO

MCU_OSCO0_XO

Figure 6-18. Load Capacitance

Load capacitors, C 4 and C|, in Figure 6-16, should be chosen such that the below equation is satisfied. C|_ in
the equation is the load specified by the crystal manufacturer.

CL=[(CL1 + Cpcaxi * Cx1) X (CL2 *+ Cpcaxo + Cxo)l / [(CL1 + Cpeaxi + Cxi) + (CrL2 + Cpeaxo + Cxo)l
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To determine the value of C 4 and C,,, multiply the capacitive load value C by 2. Using this result, subtract
the combined values of Cpcgx + Cx; to determine the value of C| 4 and the combined values of Cpcgxo + Cxo
to determine the value of C| 5. For example, if C| = 10pF, Cpcpx = 2.9pF, Cx = 0.5pF, Cpcexo = 3.7pF, Cxo =
0.5pF, the value of C;4 = [(2C\) - (Cpcexi + Cxi)] = [(2 x 10pF) - 2.9pF - 0.5pF)] = 16.6pF and C» = [(2C,) -
(CPCBXO + Cxo)] = [(2 X 10pF) - 3.7pF - O5pF)] = 15.8pF

6.12.4.1.1.2 Shunt Capacitance

The crystal circuit must also be designed such that it does not exceed the maximum shunt capacitance for
MCU_OSCO operating conditions defined in Table 6-22. Shunt capacitance, Cgnynt, Of the crystal circuit is a
combination of crystal shunt capacitance and parasitic contributions. PCB signal traces which connect crystal
circuit components to MCU_OSCO have mutual parasitic capacitance to each other, Cpcgxixo, Where the PCB
designer should be able to extract mutual parasitic capacitance between these signal traces. The device
package also has mutual parasitic capacitance, Cxxo, where this mutual parasitic capacitance value is defined
in Table 6-23.

PCB routing should be designed to minimize mutual capacitance between XlI and XO signal traces. This is
typically done by keeping signal traces short and not routing them in close proximity. Mutual capacitance can
also be minimized by placing a ground trace between these signals when the layout requires them to be routed
in close proximity. It is important to minimize the mutual capacitance on the PCB to provide as much margin as
possible when selecting a crystal.

| \ _
ircui D
Crystal Circuit | PCB ‘ evice
Components Signal Traces
\ MCU_0SCO_XI
1 | X
| \
— \ L | L
Co = \ Cpcexixo | Cyixo
T | 5
{ MCU_OSCO0_XO
| \
\

Figure 6-19. Shunt Capacitance

A crystal should be chosen such that the below equation is satisfied. Cg in the equation is the maximum shunt
capacitance specified by the crystal manufacturer.

Cshunt 2 Co *+ Cpeaxixo + Cxixo

For example, the equation would be satisfied when the crystal being used is 25MHz with an ESR = 30Q,
Cprcexixo = 0.04pF, Cxxo = 0.01pF, and shunt capacitance of the crystal is less than or equal to 6.95pF.
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6.12.4.1.2 MCU_OSCO LVCMOS Digital Clock Source

Figure 6-20 shows the recommended oscillator connections when MCU_OSCO_XI is connected to a 1.8V
LVCMOS square-wave digital clock source.

Note
1. A DC steady-state condition is not allowed on MCU_OSCO_XI when the oscillator is powered up.
This is not allowed because MCU_OSCO0_XI is internally AC coupled to a comparator that can
enter an unknown state when DC is applied to the input. Therefore, application software must
power down MCU_OSCO any time MCU_OSCO_XI is not toggling between logic states.

2. The LVCMOS clock signal sourcing the MCU_OSCO0_XI input must have monotonic transitions.
The clock source should be connected to MCU_OSCO_XI with a point-to-point connection,
via a series termination resistor placed near the clock source. The series termination resistor
value should match the clock source output impedance to the transmission line impedance. For
example, the series termination resistor value needs to be 20 ohms if the clock source has an
output impedance of 30 ohms and the PCB signal trace has a characteristic impedance of 50
ohms. This allows the reflection that returns from the far end of the un-terminated transmission
line to be completely absorbed such that is does not introduce any non-monotonic events on the
signal.

3. The PCB trace length connecting the LVCMOS clock source to MCU_OSCO0_XI should be
minimized. This reduces capacitive loading and decreases probability of external noise sources
coupling into the clock signal. Reduced capacitive loading improves rise/fall times of the clock
signal which reduces the probability of jitter being introduced in the system.

Device

MCU_OSCO_XI MCU_0OSCO0_XO

X

I {>O uE
PCB éround

Figure 6-20. 1.8V LVCMOS-Compatible Clock Input

114 Submit Document Feedback Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: AM62P AM62P-Q1


https://www.ti.com/product/AM62P
https://www.ti.com/product/AM62P-Q1
https://www.ti.com/lit/pdf/SPRSP89
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP89C&partnum=AM62P
https://www.ti.com/product/am62p?qgpn=am62p
https://www.ti.com/product/am62p-q1?qgpn=am62p-q1

13 TEXAS
INSTRUMENTS

www.ti.com

AM62P, AM62P-Q1
SPRSP89C — DECEMBER 2023 — REVISED OCTOBER 2025

Table 6-24. MCU_OSCO0 LVCMOS Digital Clock Source Requirements

PARAMETER MIN TYP MAX| UNIT
Frequency 25 MHz
Ethernet RGMII and RMII +100
Fytal not used
Frequency Stability and Tolerance ppm
Ethernet RGMII and RMII
. . +50
using derived clock
DC Duty Cycle 45 55 %
triF Rise/Fall Time (10%-90% rise, 90%-10% fall) 4(1) ns
JPeriod(RMS) Period Jitter, RMS (100k samples) 20 ps
Jperiod(Pk-PK) | Period Jitter, Peak to Peak (100k samples) 300 ps
Jphase(Rms) | Phase Jitter, RMS (BW 100Hz to 1MHz) 10@| ps

(1)  Most LVCMOS oscillator datasheets define their maximum Output Rise/Fall times with a capacitive load much larger than the actual
load that will be applied by the combined PCB trace capacitance and MCU_OSCO_XI input capacitance. It should not be difficult to
find a LVCMOS oscillator that meets this requirement. However, the system designer must confirm the LVCMOS oscillator selected will
provide the appropriate rise/fall time to MCU_OSCO0_XI input.

(2) Most LVCMOS oscillator datasheets define their max RMS Phase Jitter using a larger bandwidth integration range than required by
this device. To get a more appropriate value, it may be necessary to contact the LVCMOS oscillator manufacture and ask them to
provide a maximum RMS Phase Jitter using the same bandwidth integration range that has been defined for this parameter.
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6.12.4.1.3 WKUP_LFOSCO Internal Oscillator Clock Source

Figure 6-21 shows the recommended crystal circuit. It is recommended that preproduction printed-circuit board
(PCB) designs include the two optional resistors Ryizs and Ry in case they are required for proper oscillator
operation when combined with production crystal circuit components. In most cases, Ryjgs is not required and
Ry is a 0-Q resistor. These resistors may be removed from production PCB designs after evaluating oscillator
performance with production crystal circuit components installed on preproduction PCBs.

Device

WKUP_LFOSCO_XI WKUP_LFOSCO0_XO

Clrﬁtlal Opt|ona|)

(Opt|ona|) Rbias

o I

PCB Ground

Figure 6-21. WKUP_LFOSCO Crystal Implementation

Table 6-25 presents LFXOSC modes of operation.
Table 6-25. LFXOSC Modes of Operation

MODE BP_C | PD_C X1 XO |CLK OuT DESCRIPTION
ACTIVE 0 0 XTAL | XTAL |CLK_OUT |Active oscillator mode providing 32kHz
PWRDN 0 1 X PD LOW Output will be pulled down to LOW. PAD to be tri-stated. Active mode
disabled
BYPASS 1 0 CLK PD CLK Xl is driven by external clock source. XO is pulled down to LOW. Due to ESD
diode to supply, XI should not be driven unless oscillator supply is present.

Note

User should set CTRLMMR_WKUP_LFXOSC_TRIM[18:16] i_mult = 3b’001 for CL in the range 6pf to
9.5pf. CTRLMMR_WKUP_LFXOSC_TRIM [18:16] i_mult = 3b’010 for CL in the range 8.5pf to 12pf.
Default setting is 3b’010.

Note

The load capacitors, C¢1 and Cy, in Figure 6-22, should be chosen such that the below equation is
satisfied. C_ in the equation is the load specified by the crystal manufacturer. All discrete components
used to implement the oscillator circuit should be placed as close as possible to the associated
oscillator WKUP_LFOSCO0_XI, WKUP_LFOSCQ_XO, and VSS pins.
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(Cq+Cp)

Figure 6-22. Load Capacitance Equation

The crystal must be in the fundamental mode of operation and parallel resonant. Table 6-26 summarizes the
required electrical constraints.

Table 6-26. WKUP_LFOSCO Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX| UNIT
¢ Parallel resonance crystal frequency 32768 Hz
P Crystal Frequency Stability and Tolerance +100| PPM
Cx Ct load capacitance for crystal parallel resonance with C¢ = Cpy 12 24| pF
Cio Cy, load capacitance for crystal parallel resonance with C¢y = Cy 12 24| pF
ESRxtal — 40 kQ 4| pF
ESRxtal — 60 kQ 3| pF
Cshunt | Shunt capacitance
ESRxtal — 80 kQ 2| pF
ESRxtal — 100 kQ 1| pF
M o

ESR Crystal effective series resistance

(1) The maximum ESR of the crystal is a function of the crystal frequency and shunt capacitance. See the Cgp ¢ parameter.

When selecting a crystal, the system design must consider the temperature and aging characteristics of a based
on the worst case environment and expected life expectancy of the system.

Table 6-27 details the switching characteristics of the oscillator and the requirements of the input clock.

Table 6-27. WKUP_LFOSCO0 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
futal Oscillation frequency 32768 Hz
tsx Start-up time 96.5 ms

T T
[ [
VDD_CORE (min.) -
- (min.) IVDD_CORE !
VSS ‘ ‘
[ [
° [ [
@ VDDS_OSCO (min.)| [— 4 VDDS OSCO — —|
S B ak
vss| ‘WEUP:LFOECO:Xoi R RERERPRRRRRRERER Y
[ [
47 tSX 4’
\ \
Time
Figure 6-23. WKUP_LFOSCO Start-up Time
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6.12.4.1.4 WKUP_LFOSCO0 LVCMOS Digital Clock Source

Figure 6-24 shows the recommended oscillator connections when WKUP_LFOSCO_XI is connected to a 1.8V
LVCMOS square-wave digital clock source.

Device

WKUP_LFOSCO_XI WKUP_LFOSCO0_XO

Juvo {>O 1
PCB Ground

Figure 6-24. 1.8V LVCMOS-Compatible Clock Input

6.12.4.1.5 WKUP_LFOSCO Not Used

Figure 6-25 shows the recommended oscillator connections when WKUP_LFOSCO is not used.

Device

WKUP_LFOSCO_XI WKUP_LFOSCO0_XO

= NC
PCB Ground

Figure 6-25. WKUP_LFOSCO Not Used
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6.12.4.2 Output Clocks
The device provides several system clock outputs. Summary of these output clocks are as follows:

* MCU_SYSCLKOUTO
— MCU_PLLO_HSDIVO_CLKOUT (MCU_SYSCLKOUTO) divided by 4 and sent out of the device as
MCU_SYSCLKOUTO. This clock output is provided for test and debug purposes only.
+ MCU_OBSCLKO
— Observation clock output for test and debug purposes only.
« WKUP_CLKOUTO
— WKUP domain CLKOUTO output.
+ SYSCLKOUTO
— MAIN_PLLO_HSDIVO_CLKOUT (SYSCLKOUTO) divided by 4 and then sent out of the device as
SYSCLKOUTO. This clock output is provided for test and debug purposes only.
+ CLKOUTO
— CLKOUTO is the Ethernet subsystem clock (MAIN_PLL2_HSDIV1_CLKOUT) divided-by-5 or divided-
by-10. This clock output was provided as an optional source to the external PHY. When configured
to operate as the RMII Clock source (50MHz) the signal must also be routed back to the respective
RMII[x]_REF_CLK pin for proper device operation.
+ OBSCLK]1:0]
— Observation clock outputs for test and debug purposes only.
+ AUDIO_EXT_REFCLK]1:0]
— Option of sourcing one of six MCASP high-frequency audio reference clocks,
MAIN_PLL1_HSDIV6_CLKOUT, or MAIN_PLL2_HSDIV8_CLKOUT when configured to operate as an
output.

6.12.4.3 PLLs

Power is supplied to the Phase-Locked Loop circuits (PLLs) by internal regulators that derive their power from
off-chip power-sources.

There is one PLL in the MCU domain:
e MCU_PLLO (MCU PLL)

There are ten PLLs in the MAIN domain:
* MAIN_PLLO (MAIN PLL)
* MAIN_PLL1 (PERO PLL)
* MAIN_PLL2 (PER1 PLL)
* MAIN_PLL6 (GPU PLL)

* MAIN_PLL8 (ARMO PLL)
* MAIN_PLL12 (DDR PLL)
* MAIN_PLL15 (SMS PLL)
* MAIN_PLL16 (DSS PLLO)
* MAIN_PLL17 (DSS PLL1)
* MAIN_PLL18 (DSS PLL2)

The system designer should consider the reference clock source start-up time and the PLL lock requirements
before configuring and using any of the PLL outputs as clock sources. The device reference clock input
requirements are defined in Section 6.12.4.1, Input Clocks / Oscillators. PLL configuration details are described
in the device TRM.

For more information on PLLs, see the PLL subsection in the Clocking subsection of the Device Configuration
section in the device TRM.
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6.12.4.4 Recommended System Precautions for Clock and Control Signal Transitions

All clock and strobe signals must transition between V|y and V,_(or between V, and V|y) in a monotonic
manner.

Monotonic transitions are more likely to occur with fast signal transitions. It is easy for noise to create non-
monotonic events on a signal with slow transitions. Therefore, avoid slow signal transitions on all clock and
control signals since they are more likely to generate glitches inside the device.
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6.12.5 Peripherals
6.12.5.1 CPSW3G

For more details about features and additional description information on the device Gigabit Ethernet MAC, see
the corresponding subsections within Signal Descriptions and Detailed Description sections.

6.12.5.1.1 CPSW3G MDIO Timing

Table 6-28, Table 6-29, Table 6-30, and Figure 6-26 present timing conditions, timing requirements, and
switching characteristics for CPSW3G MDIO.

Table 6-28. CPSW3G MDIO Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 0.9 3.6‘ V/ns
OUTPUT CONDITIONS
CL ‘ Output load capacitance 10 470 ‘ pF
PCB CONNECTIVITY REQUIREMENTS
td(Trace Delay) Propagation delay of each trace 0 5 ns
td(Trace Mismatch Delay) | Propagation delay mismatch across all traces 1 ns

Table 6-29. CPSW3G MDIO Timing Requirements
see Figure 6-26

NO. PARAMETER MIN MAX UNIT
MDIO1 | tsympio_mbpc) Setup time, MDIO[x]_MDIO valid before MDIO[x]_MDC high 45 ns
MDIO2 | thbc_mpio) Hold time, MDIO[x]_MDIO valid after MDIO[x]_MDC high 0 ns

Table 6-30. CPSW3G MDIO Switching Characteristics
see Figure 6-26

NO. PARAMETER MIN MAX UNIT
MDIO3 |t mbc) Cycle time, MDIO[x]_MDC 400 ns
MDIO4 |ty mbcH) Pulse Duration, MDIO[x]_MDC high 160 ns
MDIOS5 |tymbcL) Pulse Duration, MDIO[x]_MDC low 160 ns
MDIO7 |tympc_mpio) Delay time, MDIO[x]_MDC low to MDIO[x]_MDIO valid -10 10 ns

< MDIO3 >
< MDIO4 g
MDIO5 #/
/ \

MDIO[x]_MDC \‘
[x]_ 7 N

[ — MDIO1—p,

[4— MDIO2
MDIO[x]_MDIO
(input)

<4—MDIO7
MDIO[x]_MDIO
(output)
CPSW2G_MDIO_TIMING_01

Figure 6-26. CPSW3G MDIO Timing Requirements and Switching Characteristics
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6.12.5.1.2 CPSW3G RMIl Timing

Table 6-31, Table 6-32, Figure 6-27, Table 6-33, Figure 6-28, Table 6-34, and Figure 6-29 present timing
conditions, timing requirements, and switching characteristics for CPSW3G RMII.

Table 6-31. CPSW3G RMII Timing Conditions

PARAMETER MIN MAX| UNIT
INPUT CONDITIONS
vDD(") = 1.8V 0.18 5
SR, Input slew rate Vins
vDD(") = 3.3V 0.4 5
OUTPUT CONDITIONS
CL Output load capacitance 3 25| pF

(1) VDD stands for corresponding power supply. For more information on the power supply hame and the corresponding ball(s), see
POWER column of the Pin Attributes table.

Table 6-32. RMII[x]_REF_CLK Timing Requirements — RMIl Mode
see Figure 6-27

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
RMII1  |tRrer_cLk) Cycle time, RMII[x]_REF_CLK 19.999 20.001 ns
RMII2  |twREF_CLKH) Pulse Duration, RMII[x]_REF_CLK High 7 13 ns
RMII3  |tyREF_cLKL) Pulse Duration, RMII[x]_REF_CLK Low 7 13 ns

+———RMIl———

}«Rmnzw \

| |
RMII[x]_ REF_CLK /w—u_\

\
| |
[¢—RMII3—p]
Figure 6-27. CPSW3G RMII[x]_REF_CLK Timing Requirements — RMIl Mode
Table 6-33. RMII[x]_RXD[1:0], RMII[x]_CRS_DV, and RMII[x]_RX_ER Timing Requirements — RMIl Mode
see Figure 6-28

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
RMII4  |tsy(RXD-REF_CLK) Setup time, RMII[x]_RXD[1:0] valid before RMII[x]_REF_CLK 4 ns
tsu(CRS_DV-REF_CLK) Setup time, RMII[x]_CRS_DV valid before RMII[x]_REF_CLK 4 ns
tsu(RX_ER-REF_CLK) Setup time, RMII[x]_RX_ER valid before RMII[x]_REF_CLK 4 ns
RMII5 | thREF_CLK-RXD) Hold time RMII[x]_RXDI[1:0] valid after RMII[x]_REF_CLK 2 ns
th(REF_CLK-CRS_DV) Hold time, RMII[x]_CRS_DV valid after RMII[x]_REF_CLK 2 ns
th(REF_CLK-RX_ER) Hold time, RMII[x]_RX_ER valid after RMII[x]_REF_CLK 2 ns

} fRMIIS%(\
| 1
RMII[x]_REF_CLK 7 \ \ / { \

| |

RMII[x]_RXD[1:0], RMII[x]_CRS_DV, ‘ \

RMII[x]_RX_ER I X X
Figure 6-28. CPSW3G RMII[x]_RXD[1:0], RMII[x] CRS_DV, RMII[x]_RX_ER Timing Requirements — RMII
Mode
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Table 6-34. RMII[x]_TXD[1:0], and RMII[x]_TX_EN Switching Characteristics — RMIl Mode
see Figure 6-29

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
RMII6  |tyrer cLiTxo) Delay time, RMII[x]_ REF_CLK High to RMII[x]_ 2 10] ns
TXDI[1:0] valid
td(REF_CLK-TX_EN) Delay time, RM”[X]_REF_CLK to RM”[X]_TX_EN 2 10 ns
valid

RMII[x]_REF_CLK \ / \

RMII[x]_TXD[1:0], RMII[x]_TX_EN X X

Figure 6-29. RMII[x]_TXD[1:0], and RMII[x]_TX_EN Switching Characteristics — RMIl Mode
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6.12.5.1.3 CPSW3G RGMII Timing

Table 6-35, Table 6-36, Table 6-37, Figure 6-30, Table 6-38, Table 6-39, and Figure 6-31 present timing
conditions, timing requirements, and switching characteristics for CPSW3G RGMII.

Table 6-35. CPSW3G RGMII Timing Conditions

RGMII[x]_TX_CTL

PARAMETER MIN MAX| UNIT
INPUT CONDITIONS
vDD(" = 1.8V 1.44
SR, Input slew rate Vins
vDD( = 3.3V 2.64
OUTPUT CONDITIONS
CL Output load capacitance 2 20 pF
PCB CONNECTIVITY REQUIREMENTS
RGMII[x]_RXC,
RGMII[x]_RD[3:0], 50| ps
' RGMII[x]_RX_CTL
La(Trace Mismatch Propagation delay mismatch across all traces DRX_
Delay) RGMII[x]_TXC,
RGMII[x]_TD[3:0], 50| ps

(1) VDD stands for corresponding power supply. For more information on the power supply name and the corresponding ball(s), see
POWER column of the Pin Afttributes table.
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Table 6-36. RGMII[x]_RXC Timing Requirements — RGMII Mode
see Figure 6-30

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT

RGMII |terxc) Cycle time, RGMII[x]_RXC 10Mbps 360 440| ns
100Mbps 36 44 ns
1000Mbps 7.2 8.8 ns
RGMII2 |tyrxcH) Pulse duration, RGMII[x]_RXC high 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 44 ns
RGMII3 | tyrxcL) Pulse duration, RGMII[x]_RXC low 10Mbps 160 240| ns
100Mbps 16 24 ns
1000Mbps 3.6 44 ns

Table 6-37. RGMII[x]_RD[3:0], and RGMII[x]_RX_CTL Timing Requirements — RGMIl Mode

see Figure 6-30
NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT

RGMI4 |ts,rD-RXC) Setup time, RGMII[x]_RD[3:0] valid before RGMII[x]_RXC 10Mbps 1 ns
highflow 100Mbps 1 ns
1000Mbps 1 ns
tsu(RX_CTL-RXC) Setup time, RGMII[x]_RX_CTL valid before RGMII[x]_RXC 10Mbps 1 ns
highflow 100Mbps 1 ns
1000Mbps 1 ns
RGMII5 |thrxc-RD) Hold time, RGMII[x]_RD[3:0] valid after RGMII[x]_RXC 10Mbps 1 ns
high/low 100Mbps 1 ns
1000Mbps 1 ns
th(RXC-RX_CTL) Hold time, RGMII[x]_RX_CTL valid after RGMII[x]_RXC 10Mbps 1 ns
high/low 100Mbps 1 ns
1000Mbps 1 ns

HRGMIH‘N‘

+—RGMII2—> |
| «—RGMII3—]

RGMII[x]_RXc" w

| )
—p ‘w RGMII4

— <« RGMII5
\

|
|
|

RGMII[x]_RD[3:0] | X 1st Half-byte X 2nd Half-byte X ):( X X
|

RGMIlx]_RX_CTL® | X rov - X RxerRR X X X X

A.  RGMII[x]_RXC must be externally delayed relative to the data and control pins.

B. Data and control information is received using both edges of the clocks. RGMII[x]_RD[3:0] carries data bits 3-0 on the rising edge of
RGMII[x]_RXC and data bits 7-4 on the falling edge of RGMII[x]_RXC. Similarly, RGMII[x]_RX_CTL carries RXDV on rising edge of

RGMII[x]_RXC and RXERR on falling edge of RGMII[x]_RXC.

Figure 6-30. CPSW3G RGMII[x]_RXC, RGMII[x]_RD[3:0], RGMII[x]_RX_CTL Timing Requirements - RGMII

Mode
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Table 6-38. RGMII[x]_TXC Switching Characteristics — RGMIl Mode

see Figure 6-31

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
RGMII6 |terxc) Cycle time, RGMII[x]_TXC 10Mbps 360 440 ns
100Mbps 36 44 ns
1000Mbps 7.2 8.8 ns
RGMII7 |tyTxcH) Pulse duration, RGMII[x]_TXC high 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 44 ns
RGMII8 |ty(rxcL) Pulse duration, RGMII[x]_TXC low 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns

Table 6-39. RGMII[x]_TD[3:0] and RGMII[x]_TX_CTL Switching Characteristics — RGMII Mode
see Figure 6-31

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
RGMII9 |tosytp-TXC) Output setup time(), RGMII[x]_TD[3:0] valid to 10Mbps 1.2 ns
RGMII[x]_TXC high/low 100Mbps 12 ns
1000Mbps 1.2 ns
tosu(TX_CTL-TXC) Output setup time(), RGMII[x]_TX_CTL valid to 10Mbps 1.2 ns
RGMII[x]_TXC high/low 100Mbps 12 ns
1000Mbps 1.2 ns
RGMIIO | tonrxc-To) Output hold time("), RGMII[x]_TDI[3:0] valid after 10Mbps 1.2 ns
RGMII[x]_TXC high/low 100Mbps 12 ns
1000Mbps 1.2 ns
ton(TxC-TX_CTL) Output hold time("), RGMII[x]_TX_CTL valid after 10Mbps 1.2 ns
RGMII[x]_TXC high/low 100Mbps 12 ns
1000Mbps 1.2 ns

(1) Output setup/hold times are defining a delay relationship of the transmit data and control outputs relative to the transmit clock output,
but this output relationship is being presented as the minimum setup/hold times provided to the attached receiver. This approach
matches how the output timing relationships are defined in the RGMII specification.

‘HiRGMIKS;N‘

«—RGMII7T—, |
«—RGMIIz—!

RGMII[x]_TXC® | \ |
Y A S A G
—> EF RGMII9
RGMII_TD[3:01” | X 1stHalf-byte X 2nd Half-byte X )'( X X
N «—RGMII0

RGMII[x_TX_CTL® | X wen X merr X X X X

A. TXC is delayed internally before being driven to the RGMII[x]_TXC pin. This internal delay is always enabled.

B. Data and control information is received using both edges of the clocks. RGMII[x]_TD[3:0] carries data bits 3-0 on the rising edge of
RGMII[x]_TXC and data bits 7-4 on the falling edge of RGMII[x]_TXC. Similarly, RGMII[x]_TX_CTL carries TXEN on rising edge of
RGMII[x]_TXC and TXERR on falling edge of RGMII[x]_TXC.

Figure 6-31. CPSW3G RGMII[x]_TXC, RGMII[x]_TD[3:0], and RGMII[x]_TX_CTL Switching Characteristics
- RGMII Mode
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6.12.5.2 CPTS

Table 6-40, Table 6-41, Figure 6-32, Table 6-42, and Figure 6-33 present timing conditions, timing requirements,
and switching characteristics for CPTS.

Table 6-40. CPTS Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 0.5 5‘ V/ns
OUTPUT CONDITIONS
C. ‘Output load capacitance ‘ 2 10‘ pF

Table 6-41. CPTS Timing Requirements
see Figure 6-32

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
T1 tw(HWTSPUSHH) Pulse duration, HWnTSPUSH high 12P(1) + 2 ns
T2 tw(HWTSPUSHL) Pulse duration, HWnTSPUSH low 12P(1) + 2 ns
T3 to(RFT_CLK) Cycle time, RFT_CLK 5 8 ns
T4 tw(RFT_CLKH) Pulse duration, RFT_CLK high 0.45T@ ns
T5 tw(RFT cLKL) Pulse duration, RFT_CLK low 0.45T@) ns

(1) P =functional clock period in ns.
(2) T =RFT_CLKcycle time in ns.

HWn_TSPUSH / * *
t

RFT_CLK IL' T3 'I |’_ T4 _’|’_ T _’|

Figure 6-32. CPTS Timing Requirements
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Table 6-42. CPTS Switching Characteristics

see Figure 6-33

NO. PARAMETER DESCRIPTION SOURCE MIN MAX| UNIT
T6  |twTs_compH) Pulse duration, TS_COMP high 36P(M -2 ns
T7  |twrs_compy) Pulse duration, TS_COMP low 36P(M -2 ns
T8  |twTs_SyNCH) Pulse duration, TS_SYNC high 36P(M -2 ns
T9  |twrs_synoy) Pulse duration, TS_SYNC low 36P(M -2 ns
T10  |twsyNc_ouTH) Pulse duration, SYNCn_OUT high TS_SYNC 36P(M -2 ns
GENF 5pP(1) -2 ns
T11  |twsync_ouTy Pulse duration, SYNCn_OUT low TS_SYNC 36P(M -2 ns
GENF 5P -2 ns

(1) P = functional clock period in ns.

\ T6 T7

TS_COMP * * *

—T e T

TS_SYNC ,r * *

\ T10 ™

SYNCn_OUT * $ *

Figure 6-33. CPTS Switching Characteristics

For more information, see Common Platform Time Sync (CPTS) chapter in the device TRM.
6.12.5.3 CSI-2

Note

For more information, see the Camera Serial Interface Receiver (CSI_RX_IF) section in the device
TRM. The CSI_RX_IF is connected to device port instances named CSIRXn, where n is the instance
number.

The CSI_RX_IF and associated D-PHY implements a CSI-2 port (CSIRX0) compliant with the MIPI D-PHY
specification v1.2 and the MIPI CSI-2 specification v1.3, with 4 differential data lanes plus 1 differential clock
lane operating in synchronous double data rate mode. For CSI-2 timing details, see the respective MIPI
specifications mentioned above.

» Support for 1-, 2-, 3- or 4-lane data transfer modes up to 2.5Gbps per lane.
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6.12.5.4 DDRSS

For more details about features and additional description information on the device LPDDR4 Memory Interface,
see the corresponding subsections within Signal Descriptions and Detailed Description sections.

Table 6-43 and Figure 6-34 present switching characteristics for DDRSS.

Table 6-43. DDRSS Switching Characteristics

see Figure 6-34
NO. PARAMETER DDR TYPE MIN MAX| UNIT

1 te(DDR_CKP/ Cycle time, DDR_CKP and DDR_CKN LPDDR4 0.5358(1) 20| ns
DDR_CKN)

(1)  Minimum DDR clock Cycle time will be limited based on the specific memory type (vendor) used in a system and by PCB
implementation. Refer to AM62Px DDR Board Design and Layout Guidelines for the proper PCB implementation to achieve maximum
DDR frequency.

u714N‘
|

DDRO_CKP m

oo /NS NS

Figure 6-34. DDRSS Switching Characteristics

For more information, see DDR Subsystem (DDRSS) section in Memory Controllers chapter in the device TRM.

6.12.5.5 DSI

Note

For more information, see the MIPI Display Serial Interface (DSI) Controller section in the device
TRM. The DSI transmitter controller is connected to device port instances named DSITXn, where n is
the instance number.

The DSI transmitter controller and associated D-PHY implements a DSI port (DSITX0) compliant with the MIPI
D-PHY specification v1.2 and the MIPI DSI specification v1.3, with 4 differential data lanes plus 1 differential
clock lane operating in synchronous double data rate mode. For DSI timing details, see the respective MIPI
specifications mentioned above.

*  Support up to 7.2Gbps via 1-, 2-, 3- or 4-lane data transfer modes up to 2.5Gbps per lane
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6.12.5.6 DSS

Table 6-44, Table 6-45, Figure 6-35, Table 6-46 and Figure 6-36 present timing conditions, timing requirements,
and switching characteristics for DSS.

Table 6-44. DSS Timing Conditions

PARAMETER \ MIN MAX|  UNIT
INPUT CONDITIONS
SR, \ Input slew rate \ 1.44 26.4 \ Vins
OUTPUT CONDITIONS
C. ‘Output load capacitance ‘ 15 5‘ pF
PCB CONNECTIVITY REQUIREMENTS
td(Trace Mismatch Delay) ‘ Propagation delay mismatch across all traces ‘ 100‘ ps

Table 6-45. DSS External Pixel Clock Timing Requirements
see Figure 6-35

NO. MIN MAX| UNIT
D6 | toextpolkin) Cycle time, VOUT(x)_EXTPCLKIN(®) 6.06 ns
D7 | twextpolkinL) Pulse duration, VOUT(x)_EXTPCLKIN®) low 0.475P(" ns
D8  |tw(extpclkinH) Pulse duration, VOUT(x)_EXTPCLKIN(®) high 0.475P(") ns

(1) P =VOUT(x)_EXTPCLKIN cycle time in ns
(2) xinVOUT(x)=0

D7

D6 D8
Falling-edge Clock Reference

VOUT(x)_EXTPCLKIN AVAVYAVAVAWA\

Rising-edge Clock Reference
VOUT(x)_EXTPCLKIN

DPI_TIMING_02

Figure 6-35. DSS External Pixel Clock Timing Requirements
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Table 6-46. DSS Switching Characteristics

see Figure 6-36

NO. PARAMETER MODE MIN MAX| UNIT
D1 |topolg Cycle time, VOUT(x)_PCLK® 6.06 ns
. Internal PLL | 0.475P(") - 0.3 ns
D2 |tw(pclki) Pulse duration, VOUT(x)_PCLK) low EXTPCLKIN VO 045 -
D3 |twpokH) Pulse duration, VOUT(x)_PCLK® high Internal PLL | 0.475P 0.3 ns
EXTPCLKIN Z#-0.45 ns
S rer]  om T
_| : EXTPCLKIN -0.68 1.78 ns
Delay time, VOUT(x)_PCLK) transition to control signals | Internal PLL -0.68 1.78| ns

D5 | ty(polkv-ctri) VOUT(x)_VSYNC®), VOUT(x)_HSYNC®), VOUT(x) DE®

falling edge EXTPCLKIN 068 178 ns

(1) P =VOUT(x)_PCLK cycle time in ns

(2) xinVOUT(x)=0

(3) Y = tw(extpcikinL), Parameter D7 from Table 6-45, DSS External Pixel Clock Timing Requirements
(4)  Z = ty(extpclkinH), Parameter D8 from Table 6-45, DSS External Pixel Clock Timing Requirements

D2

D1 D3
Falling-edge Clock Reference

VOUT(x)_PCLK V_\_/_\_/_\_/_\_/_\_/_\S

Rising-edge Clock Reference
VOUT(x)_PCLK _f AVAVAW)\WAVAWVAWA
L>1D5

VOUT(x)_VSYNC | A\ [\ )

>|D5

VouT()_HSYNC — \_ [ W~ \__ /[ W\ / ) __/

——|D4

voUT) DATAR::0) I ) ) ) () S
D5
\

W/

DPI_TIMING_01

VOUT(x)_DE \ \

A. The assertion of data can be programmed to occur on the falling or rising edge of the pixel clock. Refer to Display Subsystem (DSS)
section in Peripherals chapter in the device TRM.

B. The polarity and pulse width of VOUT(x)_HSYNC and VOUT(x)_VSYNC are programmable, refer to Display Subsystem (DSS) section
in Peripherals chapter in the device TRM.

C. The VOUT(x)_PCLK frequency is configurable, refer to Display Subsystem section in Peripherals chapter in the device TRM.

Figure 6-36. DSS Switching Characteristics

For more information, see Display Subsystem (DSS) and Peripherals section in Peripherals chapter of the
device TRM.
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6.12.5.7 ECAP

Table 6-47, Table 6-48, Figure 6-37, Table 6-49, and Figure 6-38 present timing conditions, timing requirements,
and switching characteristics for ECAP.

Table 6-47. ECAP Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 1 4 ‘ V/ins
OUTPUT CONDITIONS
C. ‘ Output load capacitance ‘ 2 7 ‘ pF

Table 6-48. ECAP Timing Requirements

see Figure 6-37
NO. PARAMETER DESCRIPTION MIN MAX| UNIT

ns

CAP1  |tycap) Pulse duration, CAP (asynchronous) 2P + 2

(1) P =MAIN_SYSCLKO/4 period in ns.

+— CAP1T —»!
\ \

| |
L S N/ N 2 N

EPERIPHERALS_TIMNG_01

Figure 6-37. ECAP Timings Requirements

Table 6-49. ECAP Switching Characteristics

see Figure 6-38
NO. PARAMETER DESCRIPTION MIN MAX| UNIT

CAP2  |tyapwm) Pulse duration, APWMx high/low 2P -2 ns

(1) P =MAIN_SYSCLKO/4 period in ns.

+— CAP2 —»!
| |

\ \
A N2 L ) -

EPERIPHERALS_TIMNG_02

Figure 6-38. ECAP Switching Characteristics

For more information, see Enhanced Capture (ECAP) Module section in Peripherals chapter in the device TRM.

132  Submit Document Feedback Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: AM62P AM62P-Q1


https://www.ti.com/product/AM62P
https://www.ti.com/product/AM62P-Q1
https://www.ti.com/lit/pdf/SPRSP89
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP89C&partnum=AM62P
https://www.ti.com/product/am62p?qgpn=am62p
https://www.ti.com/product/am62p-q1?qgpn=am62p-q1

13 TEXAS
INSTRUMENTS

www.ti.com

AM62P, AM62P-Q1

SPRSP89C — DECEMBER 2023 — REVISED OCTOBER 2025

6.12.5.8 Emulation and Debug

For more details about features and additional description information on the device Trace and JTAG interfaces,
see the corresponding subsections within Signal Descriptions and Detailed Description sections.

6.12.5.8.1 Trace

Table 6-50. Trace Timing Conditions

PARAMETER \ MIN MAX| UNIT
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘ 2 5‘ pF
PCB CONNECTIVITY REQUIREMENTS
td(Trace Mismatch) ‘ Propagation delay mismatch across all traces ‘ 200‘ ps
Table 6-51. Trace Switching Characteristics
No. | PARAMETER MIN MAX| UNIT
1.8V Mode
DBTR1 |tytre_cLk) Cycle time, TRC_CLK 6.83 ns
DBTR2 |tw(TRC_CLKH) Pulse width, TRC_CLK high 2.66 ns
DBTR3 |tw(TRc_CLKL) Pulse width, TRC_CLK low 2.66 ns
DBTR4 tTc:;(T;i—)DATAV' Output setup time, TRC_DATA valid to TRC_CLK edge 0.85 ns
DBTRS | tontrRc_cLk-TRC_DATAl) Output hold time, TRC_CLK edge to TRC_DATA invalid 0.85 ns
DBTR6 |tosutrRe_cTLV-TRC cLk) Output setup time, TRC_CTL valid to TRC_CLK edge 0.85 ns
DBTR7 |tontRc_cLk-TRc_cTLly ~ Output hold time, TRC_CLK edge to TRC_CTL invalid 0.85 ns
3.3V Mode
DBTR1 |tytrc_cLk) Cycle time, TRC_CLK 8.78 ns
DBTR2 |tw(TRC_CLKH) Pulse width, TRC_CLK high 3.64 ns
DBTR3 |tw(TRc_CLKL) Pulse width, TRC_CLK low 3.64 ns
DBTR4 tTosg(T;i-)DATAV- Output setup time, TRC_DATA valid to TRC_CLK edge 1.10 ns
DBTRS5 | tontrRc_cLk-TRc_DATAl) Output hold time, TRC_CLK edge to TRC_DATA invalid 1.10 ns
DBTR6 |tosutrRe_cTLVv-TRC cLk) Output setup time, TRC_CTL valid to TRC_CLK edge 1.10 ns
DBTR7 |tontRc_cLk-TRc_cTLly ~ Output hold time, TRC_CLK edge to TRC_CTL invalid 1.10 ns
DBTR1 q
}47 DBTRZ‘P{
| |
TRC_CLK /‘/ \‘K
ey o) i | |
(Worst Case 2) ‘ ‘ ‘
‘“fDBTR4#} DBTRSH }47 DBTR4ﬂ‘
[4—DBTR6—b{ DBTR7+4—‘<- ha DBTR6-#

TRC_DATA '
TRC_CTL

@K

Figure 6-39. Trace Switching Characteristics

SPRSP08_Debug_01
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6.12.5.8.2 JTAG
Table 6-52. JTAG Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 0.5 2.0‘ V/ins
OUTPUT CONDITIONS
C. ‘ Output load capacitance ‘ 5 15 ‘ pF
PCB CONNECTIVITY REQUIREMENTS
ta(Trace Delay) Propagation delay of each trace 83.5 1000(M ps
td(Trace Mismatch Delay) | Propagation delay mismatch across all traces 100 ps

(1)  Maximum propagation delay associated with the JTAG signal traces has a significant impact on maximum TCK operating frequency. It
may be possible to increase the trace delay beyond this value, but the operating frequency of TCK must be reduced to account for the
additional trace delay.

Table 6-53. JTAG Timing Requirements
see Figure 6-40

NO. MIN MAX| UNIT
J1 tereK) Cycle time minimum, TCK 40M ns
J2 tw(ToKH) Pulse width minimum, TCK high 0.4P@) ns
J3 tw(TokL) Pulse width minimum, TCK low 0.4P@ ns
" tsu(TDI-TCK) Input setup time minimum, TDI valid to TCK high 2 ns

tsurms-TcK) Input setup time minimum, TMS valid to TCK high 2 ns
J5 th(rck-ToI) Input hold time minimum, TDI valid from TCK high 3 ns
th(rck-TMS) Input hold time minimum, TMS valid from TCK high 3 ns

(1) The maximum TCK operating frequency assumes the following timing requirements and switching characteristis for the attached
debugger. The operating frequency of TCK must be reduced to provide appropriate timing margin if the debugger exceeds any of these
assumptions.

*  Minimum TDO setup time of 2ns relative to the rising edge of TCK
+ TDI and TMS output delay in the range of -12.9ns to 13.9ns relative to the falling edge of TCK
(2) P =TCKcycletimein ns

Table 6-54. JTAG Switching Characteristics
see Figure 6-40

NO. PARAMETER MIN MAX| UNIT
J6 tacrekL-Too) Delay time minimum, TCK low to TDO invalid 0 ns
J7 ta(rekL-Toov) Delay time maximum, TCK low to TDO valid 12 ns

P J1 N
< J2 J3 ¢
\ \ \
TCK )‘ \‘\ )‘
IJ4|\|J5I \ Ja | g5
| N | ) Ml
\ |
| J6—te»! I |

\ \

Figure 6-40. JTAG Timing Requirements and Switching Characteristics
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6.12.5.9 EPWM

Table 6-55, Table 6-56, Figure 6-41, Table 6-57, Figure 6-42, Figure 6-43, and Figure 6-44 present timing

conditions, timing requirements, and switching characteristics for EPWM.
Table 6-55. EPWM Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 1 4 ‘ V/ins
OUTPUT CONDITIONS
C. ‘ Output load capacitance 2 7 ‘ pF
Table 6-56. EPWM Timing Requirements
see Figure 6-41
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
PWM6 | twsynciNy Pulse duration, EHRPWM_SYNCI 2PM + 2 ns
PWM7  |tyz) Pulse duration, EHRPWM_TZn_IN low 3PM +2 ns

(1) P =MAIN_SYSCLKO/2 period in ns.

«— PWM6 %“

|
EHRPWM_SYNCI w

— PWM7 —>!
! !

EHRPWM_TZn_IN_/—\—/—\—/—\_

EPERIPHERALS_TIMNG_07

Figure 6-41. EPWM Timing Requirements
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Table 6-57. EPWM Switching Characteristics
see Figure 6-42, Figure 6-43, and Figure 6-44

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
PWM1 Ity pwwm) Pulse duration, EHRPWM_A/B high/low P -3 ns
PWM2  |tysyncouT) Pulse duration, EHRPWM_SYNCO PM -3 ns
PWM3  |tyrz-Pwm) Delay time, EHRPWM_TZn_IN active to EHRPWM_A/B forced 11 ns

high/low
PWM4  |tyrz-Pwmz) Delay time, EHRPWM_TZn_IN active to EHRPWM_A/B Hi-Z " ns
PWM5 | twsoc) Pulse duration, EHRPWM_SOCA/B output P -3 ns

(1) P =MAIN_SYSCLKO/2 period in ns.

|
— PWM1 —»
\

EHRPWM_A/B m

! !
‘ [— PWM1—»i
[ PWM2 —>

\
EHRPWM_SYNcm
! |
[¢— PWM5 —»,
\ \

\ \

EPERIPHERALS_TIMNG_04

Figure 6-42. EHRPWM Switching Characteristics

« PWM3 —»

EHRPWM_A/B X ‘ X X

\
EHRPWM_TZn_IN AN

EPERIPHERALS TIMING 05

Figure 6-43. EHRPWM_TZn_IN to EHRPWM_A/B Forced Switching Characteristics

+ PWM4 —>

EHRPWM_A/B X ! X )l_
\

|
EHRPWM_TZn_IN AN

Figure 6-44. EHRPWM_TZn_IN to EHRPWM_A/B Hi-Z Switching Characteristics

For more information, see Enhanced Pulse Width Modulation (EPWM) Module section in Peripherals chapter in
the device TRM.
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6.12.5.10 EQEP

Table 6-58, Table 6-59, Figure 6-45, and Table 6-60 present timing conditions, timing requirements, and
switching characteristics for EQEP.

Table 6-58. EQEP Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 1 4 ‘ V/ins
OUTPUT CONDITIONS
C. ‘ Output load capacitance ‘ 2 7 ‘ pF

Table 6-59. EQEP Timing Requirements
see Figure 6-45

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
QEP1  ItyqEp) Pulse duration, QEP_A/B 2P + 2 ns
QEP2 |ty qEPIH) Pulse duration, QEP_1I high op(1) + 2 ns
QEP3  |tyqepPiL) Pulse duration, QEP_I low 2P(M + 2 ns
QEP4  |tyqEPsH) Pulse duration, QEP_S high op(1) 4+ 2 ns
QEP5  |tyqEPsL) Pulse duration, QEP_S low 2PM + 2 ns

(1) P =MAIN_SYSCLKO/4 period in ns.

«— QEP1 —»|
| |

| |
e 4 N/ N/

«— QEP2 —»

| |
4— QEP3 —»,

— QEP4 —|
\ \
\ \
\ \
\ \
‘ ' QEP5 ' ‘ EPERIPHERALS_TIMNG_03

Figure 6-45. EQEP Timing Requirements

Table 6-60. EQEP Switching Characteristics
NO. PARAMETER DESCRIPTION MIN MAX| UNIT

QEP6  |tyqeP-cNTR) Delay time, external clock to counter increment 24 ns

For more information, see Enhanced Quadrature Encoder Pulse (EQEP) Module section in Peripherals chapter
in the device TRM.
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6.12.5.11 GPIO

Table 6-61, Table 6-62, and Table 6-63 present timing conditions, timing requirements, and switching
characteristics for GPIO.

The device has three instances of the GPIO module.
« MCU_GPIOO

« GPIOO

« GPIO1

Note

GPIOn_x is generic name used to describe a GPIO signal, where n represents the specific GPIO
module and x represents one of the input/output signals associated with the module.

For additional description information on the device GPIO, see the corresponding subsections within
Signal Descriptions and Detailed Description sections.

Table 6-61. GPIO Timing Conditions

PARAMETER BUFFER TYPE MIN MAX| UNIT

INPUT CONDITIONS

LVCMOS

(VDD = 1.8V) 0.0018 6.6| Vins

LVCMOS

(VDD = 3.3V) 0.0033 6.6| Vins
SR, Input slew rate 1C OD FS

(VDD = 1.8V) 0.0018 6.6| Vins

12C OD FS

(VDD = 3.3V) 0.0033 0.08| Vins
OUTPUT CONDITIONS

LVCMOS 3 10| pF
CL Output load capacitance

I2C OD FS 3 100| pF

(1) VDD stands for corresponding power supply. For more information on the power supply name and the corresponding ball(s), see
POWER column of the Pin Attributes table.

Table 6-62. GPIO Timing Requirements
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
GPIO1 tW(GPIO_IN) Pulse Wldth, GPIOn_X 2P(1) +30 ns

(1) P =functional clock period in ns.

Table 6-63. GPIO Switching Characteristics

NO. PARAMETER DESCRIPTION BUFFER TYPE MIN  MAX| UNIT
(1) -
LVCMOS 0.975P ns
GPIO2 |tycpio_ouT) Pulse width, GPIOn_x 3.6
I2C OD FS 160 ns

(1) P =functional clock period in ns.

For more information, see General-Purpose Interface (GPIO) section in Peripherals chapter in the device TRM.
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6.12.5.12 GPMC

For more details about features and additional description information on the device General-Purpose Memory
Controller, see the corresponding subsections within Signal Descriptions and Detailed Description sections.

Table 6-64 presents timing conditions for GPMC.
Table 6-64. GPMC Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 1.65 4 ‘ Vins
OUTPUT CONDITIONS
C. ‘ Output load capacitance ‘ 2 20‘ pF
PCB CONNECTIVITY REQUIREMENTS
to(race Detay Propagation delay of each trace 133MHz Synchronous Mode 140 360| ps

All other modes 140 720 ps

t[:’é;t’)ce Mismatch | propagation delay mismatch across all traces 200| ps

For more information, see General-Purpose Memory Controller (GPMC) section in Peripherals chapter in the
device TRM.

6.12.5.12.1 GPMC and NOR Flash — Synchronous Mode

Table 6-65 and Table 6-66 present timing requirements and switching characteristics for GPMC and NOR Flash -
Synchronous Mode.

Table 6-65. GPMC and NOR Flash Timing Requirements — Synchronous Mode
see Figure 6-46, Figure 6-47, and Figure 6-50

NO. PARAMETER DESCRIPTION MIN MAX| UNIT

F12  |touavakH) Setup time, GPMC_ADI[15:0] valid before GPMC_CLK 0.92 ns
high

F13  |thokrav) Hold time, GPMC_AD[15:0] valid after GPMC_CLK high 2.09 ns

F21 | tsupwaitveckH) Setup time, GPMC_WAIT[j]") @ valid before GPMC_CLK 0.92 ns
high

F22  |thoktwaity) Hold time, GPMC_WAIT[j]) @) valid after GPMC_CLK 2.09 ns
high

(1) In GPMC_WAITIj], j is equal to 0 or 1.
(2)  Wait monitoring support is limited to a WaitMonitoringTime value > 0. For a full description of wait monitoring feature, see General-
Purpose Memory Controller (GPMC) section in the device TRM.

Table 6-66. GPMC and NOR Flash Switching Characteristics — Synchronous Mode
see Figure 6-46, Figure 6-47, Figure 6-48, Figure 6-49, and Figure 6-50

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
FO to(aik) Cycle time, GPMC_CLK('6) 7.52 ns
F1 tw(clkH) Typical pulse duration, GPMC_CLK high 0.475P(13) - ns

0.3
F1 tw(clkL) Typical pulse duration, GPMC_CLK low 0.475P(13) - ns
0.3
F2 ta(clkH-csnv) Delay time, GPMC_CLK rising edge to GPMC_CSn([i] FG® .22 FO®+3.75 ns
transition(12)
F3 | tyekn-csniiv) Delay time, GPMC_CLK rising edge to GPMC_CSn[i] D*-22 D* +45 ns
invalid('2)
F4 [ tyava Delay time, GPMC_A[27:1] valid to GPMC_CLK first edge B@-23 B@+45| ns
F5 ta(cikH-alv) Delay time, GPMC_CLK rising edge to GPMC_A[27:1] invalid -2.3 4.5 ns
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Table 6-66. GPMC and NOR Flash Switching Characteristics — Synchronous Mode (continued)

see Figure 6-46, Figure 6-47, Figure 6-48, Figure 6-49, and Figure 6-50

NO. PARAMETER DESCRIPTION MIN MAX| UNIT

F6 | topepanveck) Delay time, GPMC_BEOn_CLE, GPMC_BE1n valid to B@-23 B@+19| ns
GPMC_CLK first edge

F7  |ta(clkH-belxinIV) Delay time, GPMC_CLK rising edge to GPMC_BEOn_CLE, D®-23 D@ +1.9 ns
GPMC_BE1n invalid

F8 ta(clkH-advn) Delay time, GPMC_CLK rising edge to GPMC_ADVn_ALE G®-23 GO +45 ns
transition

FO  |ty(cikH-advniv) Delay time, GPMC_CLK rising edge to GPMC_ADVn_ALE D#-23 D® +45 ns
invalid

F10  |tq(ciki-oen) Delay time, GPMC_CLK rising edge to GPMC_OEn_REn H?-23 H? +3.5 ns
transition

F11 | tyeikH-oenlv) Delay time, GPMC_CLK rising edge to GPMC_OEn_REn D*-23 D™ +35 ns
invalid

F14 | tyicikb-wen) Delay time, GPMC_CLK rising edge to GPMC_WEn transition 1®-23 18 +45 ns

F15 td(cikH-do) Delay time, GPMC_CLK rising edge to GPMC_AD[15:0] -23 +27 ns
transition(®)

F15 ta(cikL-do) Delay time, GPMC_CLK falling edge to GPMC_AD[15:0] data -23 +27 ns
bus transition(1%)

F15 ta(clkL-do). Delay time, GPMC_CLK falling edge to GPMC_AD[15:0] data -2.3 +27 ns
bus transition('?)

F17 td(clkH-be[xin) Delay time, GPMC_CLK rising edge to GPMC_BEOn_CLE, -2.3 +1.9 ns
GPMC_BE1n transition(®

F17 t(clkL-befxn) Delay time, GPMC_CLK falling edge to GPMC_BEOn_CLE, -2.3 +1.9 ns
GPMC_BE1n transition(19)

F17 ta(clkL-belx]n). Delay time, GPMC_CLK falling edge to GPMC_BEOn_CLE, -2.3 +1.9 ns
GPMC_BE1n transition(')

F18 | twiesnv) Pulse duration, GPMC_CSn[i]('2) low A ns

F19 | twpepny) Pulse duration, GPMC_BEOn_CLE, GPMC_BE1n low c® ns

F20  |twagunv) Pulse duration, GPMC_ADVn_ALE low K(14) ns

™M

@)
(©)

4)

®)

For single read: A = (CSRdOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)

For single write: A = (CSWrOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(5)

For burst read: A = (CSRdOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('5)
For burst write: A = (CSWrOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(!5)
With n being the page burst access number.

Address bus / Byte Enables become valid at start of cycle, GPMC_CLK activation time may be delayed after start of cycle B =
ClkActivationTime x GPMC_FCLK(15)

For single read: C = RdCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK(5)

For single write: C = WrCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK(15)

For burst read: C = (RdCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)

For burst write: C = (WrCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)

With n being the page burst access number.

For single read: D = (RdCycleTime - RdAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)

For single write: D = (WrCycleTime - WrAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('5)

For burst read: D = (RdCycleTime - RdAccessTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)
For burst write: D = (WrCycleTime - WrAccessTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)
With n being the page burst access number.

For CSn falling edge (CS activated):

Case GPMCFCLKDIVIDER = 0:

— F=0.5x CSExtraDelay x GPMC_FCLK('5)

Case GPMCFCLKDIVIDER = 1:

— F =0.5x CSExtraDelay x GPMC_FCLK('9) if (ClkActivationTime and CSOnTime are odd) or (ClkActivationTime and
CSOnTime are even)

— F=(1+0.5x CSExtraDelay) x GPMC_FCLK(') otherwise

Case GPMCFCLKDIVIDER = 2:

— F =0.5x CSExtraDelay x GPMC_FCLK('9) if ((CSOnTime - ClkActivationTime) is a multiple of 3)
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— F=(1+0.5x CSExtraDelay) x GPMC_FCLK('9 if ((CSOnTime - ClkActivationTime - 1) is a multiple of 3)
— F=(2+0.5 x CSExtraDelay) x GPMC_FCLK('9 if ((CSOnTime - ClkActivationTime - 2) is a multiple of 3)

For CSn rising edge (CS deactivated) in Reading mode:
+ Case GPMCFCLKDIVIDER = 0:
— F =0.5x CSExtraDelay x GPMC_FCLK("5)
+ Case GPMCFCLKDIVIDER = 1:
— F =0.5x CSExtraDelay x GPMC_FCLK('9) if (ClkActivationTime and CSRdOffTime are odd) or (ClkActivationTime and
CSRdOffTime are even)
— F=(1+0.5x CSExtraDelay) x GPMC_FCLK(5) otherwise
+ Case GPMCFCLKDIVIDER = 2:
— F =0.5x CSExtraDelay x GPMC_FCLK('9 if ((CSRdOffTime - ClkActivationTime) is a multiple of 3)
— F=(1+0.5x CSExtraDelay) x GPMC_FCLK('9 if ((CSRdOffTime - ClkActivationTime - 1) is a multiple of 3)
— F=(2+ 0.5 x CSExtraDelay) x GPMC_FCLK('9 if ((CSRdOffTime - ClkActivationTime - 2) is a multiple of 3)

For CSn rising edge (CS deactivated) in Writing mode:
+ Case GPMCFCLKDIVIDER = 0:
— F =0.5x CSExtraDelay x GPMC_FCLK("9)
+ Case GPMCFCLKDIVIDER = 1:
— F=0.5x CSExtraDelay x GPMC_FCLK('3) if (ClkActivationTime and CSWrOffTime are odd) or (ClkActivationTime and
CSWrOffTime are even)
— F=(1+0.5x CSExtraDelay) x GPMC_FCLK{5) otherwise
+ Case GPMCFCLKDIVIDER = 2:
— F =0.5x CSExtraDelay x GPMC_FCLK('9 if ((CSWrOffTime - ClkActivationTime) is a multiple of 3)
— F=(1+0.5x CSExtraDelay) x GPMC_FCLK('9 if ((CSWrOffTime - ClkActivationTime - 1) is a multiple of 3)
— F=(2+ 0.5 x CSExtraDelay) x GPMC_FCLK('9 if ((CSWrOffTime - ClkActivationTime - 2) is a multiple of 3)
(6) For ADV falling edge (ADV activated):
+ Case GPMCFCLKDIVIDER = 0:
— G =0.5x ADVExtraDelay x GPMC_FCLK(5)
+ Case GPMCFCLKDIVIDER = 1:
— G =0.5x ADVExtraDelay x GPMC_FCLK(9) if (ClkActivationTime and ADVOnTime are odd) or (ClkActivationTime and
ADVOnTime are even)
- G=(1+0.5x ADVExtraDelay) x GPMC_FCLK(5) otherwise
+ Case GPMCFCLKDIVIDER = 2:
— G =0.5x ADVExtraDelay x GPMC_FCLK(9) if (ADVOnTime - ClkActivationTime) is a multiple of 3)
— G=(1+0.5xADVExtraDelay) x GPMC_FCLK() if (ADVOnTime - ClkActivationTime - 1) is a multiple of 3)
— G=(2+0.5x ADVExtraDelay) x GPMC_FCLK() if (ADVOnTime - ClkActivationTime - 2) is a multiple of 3)

For ADV rising edge (ADV deactivated) in Reading mode:
+ Case GPMCFCLKDIVIDER = 0:
— G =0.5x ADVExtraDelay x GPMC_FCLK(5)
+ Case GPMCFCLKDIVIDER = 1:
— G =0.5x ADVExtraDelay x GPMC_FCLK(9 if (ClkActivationTime and ADVRdOffTime are odd) or (ClkActivationTime and
ADVRJOffTime are even)
- G=(1+0.5x ADVExtraDelay) x GPMC_FCLK(%) otherwise
+ Case GPMCFCLKDIVIDER = 2:
— G =0.5x ADVExtraDelay x GPMC_FCLK(%) if (ADVRdOffTime - ClkActivationTime) is a multiple of 3)
— G=(1+0.5x ADVExtraDelay) x GPMC_FCLK(%) if (ADVRdOffTime - ClkActivationTime - 1) is a multiple of 3)
— G=(2+0.5x ADVExtraDelay) x GPMC_FCLK(%) if (ADVRdOffTime - ClkActivationTime - 2) is a multiple of 3)

For ADV rising edge (ADV deactivated) in Writing mode:
+ Case GPMCFCLKDIVIDER = 0:

— G =0.5x ADVExtraDelay x GPMC_FCLK(5)
+ Case GPMCFCLKDIVIDER = 1:
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0

®)

©

— G =0.5x ADVExtraDelay x GPMC_FCLK(%) if (ClkActivationTime and ADVWrOffTime are odd) or (ClkActivationTime and
ADVWrOffTime are even)
— G=(1+0.5x ADVExtraDelay) x GPMC_FCLK(5) otherwise
+ Case GPMCFCLKDIVIDER = 2:
— G =0.5x ADVExtraDelay x GPMC_FCLK(9) if (ADVWrOffTime - ClkActivationTime) is a multiple of 3)
— G =(1+0.5x ADVExtraDelay) x GPMC_FCLK('3) if (ADVWrOffTime - ClkActivationTime - 1) is a multiple of 3)
— G =(2+0.5x ADVExtraDelay) x GPMC_FCLK('3) if (ADVWrOffTime - ClkActivationTime - 2) is a multiple of 3)
For OE falling edge (OE activated) and IO DIR rising edge (Data Bus input direction):
+ Case GPMCFCLKDIVIDER = 0:
— H=0.5x OEExtraDelay x GPMC_FCLK(1%)
+ Case GPMCFCLKDIVIDER = 1:
— H=0.5x OEExtraDelay x GPMC_FCLK(%) if (ClkActivationTime and OEOnTime are odd) or (ClkActivationTime and
OEOnTime are even)
— H=(1+0.5x OEExtraDelay) x GPMC_FCLK(%) otherwise
+ Case GPMCFCLKDIVIDER = 2:
— H=0.5x OEExtraDelay x GPMC_FCLK{(9) if ((OEOnTime - ClkActivationTime) is a multiple of 3)
— H=(1+0.5x OEExtraDelay) x GPMC_FCLK('%) if ((OEOnTime - ClkActivationTime - 1) is a multiple of 3)
— H=(2+0.5 x OEExtraDelay) x GPMC_FCLK('%) if ((OEOnTime - ClkActivationTime - 2) is a multiple of 3)

For OE rising edge (OE deactivated):
+ Case GPMCFCLKDIVIDER = 0:
— H=0.5x OEExtraDelay x GPMC_FCLK(1%)
+ Case GPMCFCLKDIVIDER = 1:
— H=0.5x OEExtraDelay x GPMC_FCLK(9) if (ClkActivationTime and OEOffTime are odd) or (ClkActivationTime and
OEOffTime are even)
— H=(1+0.5x OEExtraDelay) x GPMC_FCLK(%) otherwise
+ Case GPMCFCLKDIVIDER = 2:
— H=0.5x OEExtraDelay x GPMC_FCLK{9) if ((OEOffTime - ClkActivationTime) is a multiple of 3)
— H=(1+0.5x OEExtraDelay) x GPMC_FCLK('9) if ((OEOffTime - ClkActivationTime - 1) is a multiple of 3)
— H=(2+0.5 x OEExtraDelay) x GPMC_FCLK('9) if ((OEOffTime - ClkActivationTime - 2) is a multiple of 3)
For WE falling edge (WE activated):
+ Case GPMCFCLKDIVIDER = 0:
— 1=0.5 x WEExtraDelay x GPMC_FCLK('3)
+ Case GPMCFCLKDIVIDER = 1:
— 1=0.5 x WEExtraDelay x GPMC_FCLK('9) if (ClkActivationTime and WEOnTime are odd) or (ClkActivationTime and
WEOnTime are even)
— 1=(1+0.5 x WEExtraDelay) x GPMC_FCLK('® otherwise
+ Case GPMCFCLKDIVIDER = 2:
— 1=0.5 x WEExtraDelay x GPMC_FCLK('9) if (WEOnNTime - ClkActivationTime) is a multiple of 3)
— I=(1+0.5x WEExtraDelay) x GPMC_FCLK{9) if (WEOnTime - ClkActivationTime - 1) is a multiple of 3)
— 1=(2+ 0.5 x WEExtraDelay) x GPMC_FCLK{9) if ((WEOnTime - ClkActivationTime - 2) is a multiple of 3)

For WE rising edge (WE deactivated):
+ Case GPMCFCLKDIVIDER = 0:
— 1=0.5 x WEExtraDelay x GPMC_FCLK (13)
+ Case GPMCFCLKDIVIDER = 1:
— 1=0.5 x WEExtraDelay x GPMC_FCLK("9) if (ClkActivationTime and WEOffTime are odd) or (ClkActivationTime and
WEOffTime are even)
— 1=(1+0.5 x WEExtraDelay) x GPMC_FCLK('® otherwise
+ Case GPMCFCLKDIVIDER = 2:
— 1=0.5 x WEExtraDelay x GPMC_FCLK('9) if (WEOffTime - ClkActivationTime) is a multiple of 3)
— I=(1+0.5x WEExtraDelay) x GPMC_FCLK(9) if (WEOffTime - ClkActivationTime - 1) is a multiple of 3)
— 1=(2+ 0.5 x WEExtraDelay) x GPMC_FCLK{(9) if (WEOffTime - ClkActivationTime - 2) is a multiple of 3)
Case CLK DIV 1 mode, first transfer only: Data and byte enables transition on rise edge of GPMC_CLK
*  Non-multiplexed mode: data transition at start of cycle
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+  Multiplexed mode: data transition at WRDATAONADMUXBUS x (TimeParaGranularity + 1) x GPMC_FCLK(1%)

(10) Case CLK DIV 1 mode, all data and byte enables after initial transfer: Data and byte enables transition on fall edge of GPMC_CLK
(Half cycle of GPMC_CLK)

(11) Case modes other than CLK DIV 1 mode (GPMC_CLK divided down from GPMC_FCLK): All data and byte enables transition on
fall edge of GPMC_CLK (Half cycle of GPMC_CLK). ClkActivationTime, GPMCFCLKDIVIDER, RDACCESSTIME/WRACCESSTIME,
and PAGEBURSTACCESSTIME configuration must be configured to enforce data and byte enables transition on falling edge of
GPMC_CLK (to be latched on rise edge of GPMC_CLK)

(12) In GPMC_CSnli], i is equal to 0, 1, 2 or 3.

(13) P = GPMC_CLK period in ns

(14) For read: K = (ADVRdOffTime - ADVOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK('

For write: K = (ADVWrOffTime - ADVOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(1)

(15) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

(16) Related to the GPMC_CLK output clock maximum and minimum frequencies programmable in the GPMC module by setting the
GPMC_CONFIG1_i configuration register bit field GPMCFCLKDIVIDER.

F1
—F0 — AH

GPMC_CLK
ﬁm - F3 ﬁ
| F18 ‘
GPMC_CSnl[i] \ /.
™ F4
GPMC_AMSB:1] X Valid Address
F6 - F7 ﬁ
r F19 ‘
GPMC_BEOn_CLE \ /
\ F19 'i
GPMC_BE1n \ /
L.|F6 F8 F8
Lon ;j —F9 |
GPMC_ADVn_ALE \
ﬁmo —F11 ﬂ
GPMC_OEn_REn | Y A
F13
e |
cPuC_AD(150] I o o>———
GPMC_WAIT[j]
ePc ot
A. InGPMC_CSn[i], iis equalto 0, 1, 2 or 3.
B. In GPMC_WAIT[j], jis equal to 0 or 1.
Figure 6-46. GPMC and NOR Flash — Synchronous Single Read (GPMCFCLKDIVIDER = 0)
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F1
F1

FO
GPMC_CLK |
ﬁFz —F3 ﬂ
GPMC_CSnl[i] \ [
F4
GPMCA[MSB:1] X Valid Address

—~|F6 —F7 ﬁ
GPMC_BEOn_CLE — \ [

- F7 ﬁ
GPMC_BETn —_ \ —

-F6 |8 --|F8 —F9 —|
GPMC ADVn ALE — /| =/ |

ﬂF10 —F11 ﬂ
GPMC_OEn_REn \ /

F13 F13

|
GPMC_AD[15:0] (D0 X" D1 X\'b2 X' D3 »——
|-< F21 »——| F22
GPMC_WAIT[j] \ /
A. InGPMC_CSn[i], iis equalto 0, 1, 2 or 3.

B. In GPMC_WAIT[j], jis equal to 0 or 1.
Figure 6-47. GPMC and NOR Flash — Synchronous Burst Read — 4x16-bit (GPMCFCLKDIVIDER = 0)
F1
!_H —Fo-]
GPMC_CLK )\
LF2 —F3—]
GPMC_CSnl[i] \ |
- F4~
GPMC_A[MSB:1] X Valid Address
F17
6~ 4 F1 j A{ F17
GPMC_BEOn_CLE \ X X X
F17
—{F1 j —{F17
GPMC_BE1n \ X X X
L For —|F8l—|Fs ——F9—>|
GPMC_ADVn_ ALE ____/ \ / \
—{F14 =14
GPMC_WEn \ /
ﬁms»{msﬁms
GPMC_AD[15:0] DO X D1 X D2 ) D3
GPMC_WAIT[j] \ /
e
A. InGPMC_CSnJi], iis equalto 0, 1, 2 or 3.
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B. In GPMC_WAITIj], j is equal to 0 or 1.

Figure 6-48. GPMC and NOR Flash—Synchronous Burst Write (GPMCFCLKDIVIDER = 0)

F1
= FO—HH
GPMC_CLK |

»[F2 —F3 —
GPMC_CSn[i] \ /.
—~F6 ——F7 ﬁ
GMPC_BEOn_CLE \ Valid /
—{F6 —F7 ﬁ
GPMC_BE1n \ Valid J
F4
GPMC_A[27:17] X Address (MSB)
F12
—>{F4 A{Fs ’«»|F13 |<—<F12
GPMC_AD[15:0] N Address (LSB) »—— D0 X D1 X D2 X D3
ﬁ F8 ﬁ F8 —F9 ﬁ
GPMC_ADVn ALE [ ____ / ___
ﬂFm L F11 ﬂ
GPMC_OEn_REn \ [
GPMC_WAIT[j]
A. InGPMC_CSn[i], iis equalto 0, 1, 2 or 3.

B. In GPMC_WAITIj], j is equal to 0 or 1.

Figure 6-49. GPMC and Multiplexed NOR Flash — Synchronous Burst Read
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GPMC_CLK

GPMC_CShnii]

GPMC_A[27:17]

GPMC_BE1n

BPMC_BEOn_CLE

GPMC_ADVn_ALE

GPMC_WEn

GPMC_AD[15:0]

GPMC_WAIT[]

A. InGPMC_CSnli], iis equalto 0, 1, 2 or 3.

F1
F’ﬂ —F0 ]

ﬁFz L—F3 ﬂ
| F18 -
\ s
—|F4
X Address (MSB)
F17
—~F6 %ij —{F17
\ X X X /
F17
—~{F6 %ij —{Fﬁ
\ X X X
F8 F8
al»j F20 —F9 ﬂ
— L/ .
—ﬂFM ﬁm
\ /s
ﬂms ﬁms ﬁm
X Address (LSB) DO X D1 X_ D2 X D3

X
—- |—— F22 |———

F21

| W

B. In GPMC_WAIT[j], j is equal to 0 or 1.

GPMC_05

Figure 6-50. GPMC and Multiplexed NOR Flash — Synchronous Burst Write
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6.12.5.12.2 GPMC and NOR Flash — Asynchronous Mode

Table 6-67 and Table 6-68 present timing requirements and switching characteristics for GPMC and NOR Flash

— Asynchronous Mode.

Table 6-67. GPMC and NOR Flash Timing Requirements — Asynchronous Mode
see Figure 6-51, Figure 6-52, Figure 6-53, and Figure 6-55

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
FAS( | taee(q) Data access time H®)| ns
FA20? | tycc1-pgmode(d) Page mode successive data access time p@) ns
FA21®) | tacco-pgmode(d) Page mode first data access time H(5) ns

(1)  The FA5 parameter illustrates the amount of time required to internally sample input data. It is expressed in number of GPMC
functional clock cycles. From start of read cycle and after FA5 functional clock cycles, input data is internally sampled by active

functional clock edge. FA5 value must be stored inside the AccessTime register bit field.
(2) The FA20 parameter illustrates amount of time required to internally sample successive input page data. It is expressed in number of
GPMC functional clock cycles. After each access to input page data, next input page data is internally sampled by active functional
clock edge after FA20 functional clock cycles. The FA20 value must be stored in the PageBurstAccessTime register bit field.
(3) The FA21 parameter illustrates amount of time required to internally sample first input page data. It is expressed in number of GPMC
functional clock cycles. From start of read cycle and after FA21 functional clock cycles, first input page data is internally sampled by
active functional clock edge. FA21 value must be stored inside the AccessTime register bit field.
(4) P =PageBurstAccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®)
(5) H = AccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®)
(6) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

Table 6-68. GPMC and NOR Flash Switching Characteristics — Asynchronous Mode
see Figure 6-51, Figure 6-52, Figure 6-53, Figure 6-54, Figure 6-55, and Figure 6-56

NO. PARAMETER DESCRIPTION MIN MAX| UNIT

FAO | twperxnv) Pulse duration, output lower-byte enable and command latch enable N2}l ns
GPMC_BEONn_CLE, output upper-byte enable GPMC_BE1n valid
time

FAT | twsny) Pulse duration, output chip select GPMC_CSn[i]("® low AN ns

FA3  |tg(csnv-advniv) Delay time, output chip select GPMC_CSn[i]('3) valid to output B@-2 B@+2| ns
address valid and address latch enable GPMC_ADVn_ALE invalid

FA4 | tyosnv-oentv) Delay time, output chip select GPMC_CSn[i](*3) valid to output c@ -2 C@®+2| ns
enable GPMC_OEn_REn invalid (Single read)

FA9  |t4av-csnv) Delay time, output address GPMC_A[27:1] valid to output chip JO -2 JO+21  ns
select GPMC_CSn[i]("® valid

FA10 | typelxjnv-csnv) Delay time, output lower-byte enable and command latch enable JO -2 JO+21 ns
GPMC_BEOn_CLE, output upper-byte enable GPMC_BE1n valid to
output chip select GPMC_CSn[i]('3 valid

FA12  |tyicsnv-advny) Delay time, output chip select GPMC_CSn[i]('3) valid to output K(10) - 2 K19 +2| ns
address valid and address latch enable GPMC_ADVn_ALE valid

FA13  |ty(csnv-oenv) Delay time, output chip select GPMC_CSn[i](*3) valid to output LD -2 LD +2| ns
enable GPMC_OEn_REn valid

FA16 |ty Pulse duration output address GPMC_A[26:1] invalid between 2 G ns
successive read and write accesses

FA18 | tyicsnv-oentv) Delay time, output chip select GPMC_CSn[i]("3 valid to output 1® -2 I®+2| ns
enable GPMC_OEn_REn invalid (Burst read)

FA20 |tyav) Pulse duration, output address GPMC_A[27:1] valid - 2nd, 3rd, and D@ ns
4th accesses

FA25  |tq(csnv-wenv) Delay time, output chip select GPMC_CSn[i](*3) valid to output write EG) -2 E®) +2 ns
enable GPMC_WEn valid

FA27 | tyesnv-weniv) Delay time, output chip select GPMC_CSn[i](*3) valid to output write F®) -2 F@®+2| ns
enable GPMC_WEn invalid

FA28  |tywenv-dv) Delay time, output write enable GPMC_WERn valid to output data 2 ns
GPMC_AD[15:0] valid
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Table 6-68. GPMC and NOR Flash Switching Characteristics — Asynchronous Mode (continued)

see Figure 6-51, Figure 6-52, Figure 6-53, Figure 6-54, Figure 6-55, and Figure 6-56
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
FA29 | tyav-csnv) Delay time, output data GPMC_AD[15:0] valid to output chip select JO -2 JO+21  ns
GPMC_CSn[i]"¥ valid
FA37  |tyenv-alv) Delay time, output enable GPMC_OEn_REn valid to output address 2 ns
GPMC_ADI[15:0] phase end

(1)

@)

@)
(4)
®)
(6)
@)
(©)

9)

(10)
(11)
(12)

(13)
(14)

For single read: A = (CSRdOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(14)

For single write: A = (CSWrOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK('4)

For burst read: A = (CSRdOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('4)
For burst write: A = (CSWrOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('4)
with n being the page burst access number

For reading: B = ((ADVRdOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x
GPMC_FCLK(4)

For writing: B = ((ADVWrOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x
GPMC_FCLK(4)

C = ((OEOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)

D = PageBurstAccessTime x (TimeParaGranularity + 1) x GPMC_FCLK('4)

E = (WEOnTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)

F = ((WEOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK('4)

G = Cycle2CycleDelay x GPMC_FCLK(14)

| = ((OEOffTime + (n - 1) x PageBurstAccessTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay))
x GPMC_FCLK(14)

J = (CSOnTime x (TimeParaGranularity + 1) + 0.5 x CSExtraDelay) x GPMC_FCLK(14)

K = ((ADVOnTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)

L = ((OEOnTime - CSONTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)

For single read: N = RdCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK(14)

For single write: N = WrCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK('4)

For burst read: N = (RdCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(14)

For burst write: N = (WrCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('4)

In GPMC_CSn[i], iis equal to 0, 1, 2 or 3.

GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

AT W AWAWAWAWAVAWAWAVAVAWAWAWAWAWAWAVAWAWAWAWAS

GPMC_CLK
FA5 >
: FA1 r{
GPMC_CSn[i] \ /
—>{FA9
cpmc_AMSB:1] X Valid Address
FAO >
FA10 W
GPMC_BEOn_CLE \ Valid /
: FAO ﬁ
GPMC_BE1n \ Valid 7
N
FA10 FA3 \
ﬂ FA12 W
GPMC_ADVn_ALE / \ / \
FA4 N
N
FA13 »
GPMC_OEn_REn \ /
ePMc_ADps:0] D Data IN 0 Data IN 0
GPMC_WAIT]
A. In GPMC_CSnli], i is equal to 0, 1, 2 or 3. In GRMC_WAITI[j], jis equal to 0 or 1.
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B. FA5 parameter illustrates amount of time required to internally sample input data. It is expressed in number of GPMC functional clock
cycles. From start of read cycle and after FA5 functional clock cycles, input data will be internally sampled by active functional clock
edge. FA5 value must be stored inside AccessTime register bits field.

C. GPMC_FCLK is an internal clock (GPMC functional clock) not provided externally.

Figure 6-51. GPMC and NOR Flash — Asynchronous Read — Single Word

GPMC_FCLK
GPMC_CLK
FA5 - FA5
[ FA1 ﬂ [ FA1 7—ﬁ
GPMC_CSnlil — \ I\  ——
FA1p
—=FA9 m FA9
GPMC_AMSB:1] X Address 0 XX Address 1
FAO | FAO ‘
l—» FA10 ‘ l—» FA10
GPMC_BEOn_CLE \ Valid 7\ Valid 7
[ FAO - FAO {
GPMC_BE1n \ Valid /7 \ Valid /
L {Fa10 Ls{Fa10
FA3 FA3 |
ﬁ FA12 4.1 —ﬂFA12 ‘
GPMC_ADCn_ALE ___/ [\ / \__/ \ / .
FA4 | FA4 |
FA13 { ‘ FA13 —ﬁ
GPMC_OEn_REn \ / \ Y
GPMC_AD[15:0] D\ yEED\ Aata Uppey—___

GPMC_WAITIj]

GPMC_07

A. In GPMC_CSnli], iis equal to 0, 1, 2 or 3. In GPMC_WAIT[j], j is equal to 0 or 1.

B. FA5 parameter illustrates amount of time required to internally sample input data. It is expressed in number of GPMC functional clock
cycles. From start of read cycle and after FA5 functional clock cycles, input data will be internally sampled by active functional clock
edge. FA5 value must be stored inside AccessTime register bits field.

C. GPMC_FCLK is an internal clock (GPMC functional clock) not provided externally.

Figure 6-52. GPMC and NOR Flash — Asynchronous Read — 32-Bit
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GPMC_FCLK
GPMC_CLK
FA21 > FA20 ==~ FA20 —»/— FA20 ]
\ FA1 -
GPMC_cSnlil ~ \ /
™ FA9
GPMC_AMSB:1] X Add0 Add1_Y_Add2_ X Add3 Add4
FAO >
> FA10
GPMC_BEOn CLE ~ \ /I
FAO .
> FA10
GPMC_BEtn ~ \ /
| FA12
GPMC_ADVn_ALE /1 \
FA18 o
FA13 ~}
GPMC_OEn_REn \ /[
GPMC_AD[15:0] D> (D0 DT < D2 >« D3 )———<D3_

epvc_wami

GPMC_08

A. InGPMC_CSn[i], iis equalto 0, 1, 2 or 3. In GPMC_WAIT[j], j is equal to 0 or 1.

B. FA21 parameter illustrates amount of time required to internally sample first input page data. It is expressed in number of GPMC
functional clock cycles. From start of read cycle and after FA21 functional clock cycles, first input page data will be internally sampled by
active functional clock edge. FA21 calculation must be stored inside AccessTime register bits field.

C. FA20 parameter illustrates amount of time required to internally sample successive input page data. It is expressed in number of GPMC
functional clock cycles. After each access to input page data, next input page data will be internally sampled by active functional clock
edge after FA20 functional clock cycles. FA20 is also the duration of address phases for successive input page data (excluding first
input page data). FA20 value must be stored in PageBurstAccessTime register bits field.

D. GPMC_FCLK is an internal clock (GPMC functional clock) not provided externally.

Figure 6-53. GPMC and NOR Flash — Asynchronous Read — Page Mode 4x16-Bit
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ePMc_FolK NS NSNS\ S\

GPMC_CLK
‘ FA1 }
GPMC_CSn[il —  \ /
,—> FA9
GPMC_AMSB:1] X Valid Address
FAO
> FA10
GPMC_BEOn_CLE \ /
FAO
> FA10
GPMC_BE1n \ /
FA3
—4FA12
GPMC_ADVn ALE /| '\ / |
FA27 |
FA25 }
GPMC_WEn \ /
/—v- FA29
GPMC_AD[15:0] X Data OUT

GPMC_WAIT[j]

GPMC_09

A. In GPMC_CSnlJi], i is equal to 0, 1, 2 or 3. In GPMC_WAIT[j], j is equal to 0 or 1.

Figure 6-54. GPMC and NOR Flash — Asynchronous Write — Single Word
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GPMC_FCLK
GPMC_CLK
FA1 N
FA5 W
GPMC_CSn[il — \
—>{FA9
GPMC_A[27:17] X Address (MSB)
FAO >
FA10
GPMC_BEOn_CLE \ Valid 7
FAO >
FA10
GPMC_BE1n \ Valid /
- FA3
ﬂ FA12
GPMC_ADVNn ALE __ [/ |\ / _
FA4 >
- FA13 4>1
GPMC_OEn_REn \ Ve
—=|FA29 H FA37
GPMC_AD[15:0] —< Address (LSB) ) {Data IN) (Data IN
GPMC_WAITIj]

GPMC_10

A. In GPMC_CSnlJi], i is equal to 0, 1, 2 or 3. In GRMC_WAITI[j], j is equal to 0 or 1.

B. FA5 parameter illustrates amount of time required to internally sample input data. It is expressed in number of GPMC functional clock
cycles. From start of read cycle and after FA5 functional clock cycles, input data will be internally sampled by active functional clock
edge. FA5 value must be stored inside AccessTime register bits field.

C. GPMC_FCLK is an internal clock (GPMC functional clock) not provided externally.

Figure 6-55. GPMC and Multiplexed NOR Flash — Asynchronous Read — Single Word
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T W AWAWAWAWAWAWAWAWVAWAWAWAWAWAWAWAWAWAWAWAW,

GPMC_CLK
| FA1 |
GPMC CSn[] —  \ /
FA9
GPMC_A[27:17] X Address (MSB)
FAO
> FA10
GPMC_BEOn_CLE \ /
FAO >
FA10
GPMC_BE1n \ 7
FA3
_.| FA12
GPMC_ADVn_ALE /| \ / __
FA27 |
FA25 }
GPMC_WEn \ /
—*FA29 L>{Fa28
GPMC_AD[15:0] X Valid Address (LSB) X Data OUT
GPMC_WAITIj]

GPMC_11

A. InGPMC_CSn[i], iis equalto 0, 1, 2 or 3. In GPMC_WAIT[j], j is equal to 0 or 1.

Figure 6-56. GPMC and Multiplexed NOR Flash — Asynchronous Write — Single Word
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6.12.5.12.3 GPMC and NAND Flash — Asynchronous Mode

Table 6-69 and Table 6-70 present timing requirements and switching characteristics for GPMC and NAND Flash
— Asynchronous Mode.
Table 6-69. GPMC and NAND Flash Timing Requirements — Asynchronous Mode

see Figure 6-59
NO. PARAMETER DESCRIPTION MIN MAX| UNIT

GNF12M  |taceq) Access time, input data GPMC_AD[15:0] JA|  ns

(1) The GNF12 parameter illustrates the amount of time required to internally sample input data. It is expressed in number of GPMC
functional clock cycles. From start of the read cycle and after GNF12 functional clock cycles, input data is internally sampled by the
active functional clock edge. The GNF12 value must be stored inside AccessTime register bit field.

(2) J=AccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®)

(3) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

Table 6-70. GPMC and NAND Flash Switching Characteristics — Asynchronous Mode
see Figure 6-57, Figure 6-58, Figure 6-59 and Figure 6-60

NO. PARAMETER MIN MAX| UNIT
GNFO | twwenv) Pulse duration, output write enable GPMC_WEn valid A ns
GNF1  |tyesnv-wenv) Delay time, output chip select GPMC_CSn[i](*3) valid to output write B@ -2 B@+2| ns
enable GPMC_WEn valid

GNF2 | ty(cleH-wenv) Delay time, output lower-byte enable and command latch enable c® .2 CcC®+2| ns
GPMC_BEOn_CLE high to output write enable GPMC_WEn valid

GNF3 | twwenv-av) Delay time, output data GPMC_AD[15:0] valid to output write D® -2 D#+2| ns
enable GPMC_WEn valid

GNF4  [tymeniv-alv) Delay time, output write enable GPMC_WEn invalid to output data E®)-2 E®+2| ns
GPMC_AD[15:0] invalid

GNF5 | tyweniv-clelv) Delay time, output write enable GPMC_WEn invalid to output FG -2 FO®+2| ns
lower-byte enable and command latch enable GPMC_BEOn_CLE
invalid

GNF6 | twwenlv-csn[jv) Delay time, output write enable GPMC_WEn invalid to output chip GM-2 GM+2| ns
select GPMC_CSn([i]("% invalid

GNF7 | tw(aleH-wenv) Delay time, output address valid and address latch enable c® .2 c®+2| ns
GPMC_ADVn_ALE high to output write enable GPMC_WERn valid

GNF8  |twweniv-alelv) Delay time, output write enable GPMC_WEn invalid to output F@ -2 F®+2| ns
address valid and address latch enable GPMC_ADVn_ALE invalid

GNF9  |touwen) Cycle time, write H®| ns

GNF10 | tyicsnv-oenv) Delay time, output chip select GPMC_CSn[i](3) valid to output 9.2 ®+2 ns
enable GPMC_OEn_REn valid

GNF13 | tyioenv) Pulse duration, output enable GPMC_OEn_REn valid K19 ns

GNF14 |t (en) Cycle time, read L ns

GNF15 | ty(oeniv-Csn(iv) Delay time, output enable GPMC_OEn_REn invalid to output chip M(12) - 2 M2 +2| ns
select GPMC_CSn[i]('® invalid

(1) A= (WEOffTime - WEONTime) x (TimeParaGranularity + 1) x GPMC_FCLK(4)

(2) B =((WEONTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)

(3) C=((WEONTime - ADVOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - ADVExtraDelay)) x GPMC_FCLK('4) Note: For
DeviceType: NAND

*  During Command Latch Cycle: CLE signal is controlled by the ADVOnTime and ADVWrOffTime timing parameters
*  During Address Latch Cycle: ALE signal is controlled by the ADVOnTime and ADVWrOffTime timing parameters.
(4) D= (WEOnTime x (TimeParaGranularity + 1) + 0.5 x WEExtraDelay) x GPMC_FCLK(4)
(5) E = ((WrCycleTime - WEOffTime) x (TimeParaGranularity + 1) - 0.5 x WEExtraDelay) x GPMC_FCLK(14)
(6) F = ((ADVWrOffTime - WEOffTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - WEExtraDelay)) x GPMC_FCLK('4) Note:
For DeviceType: NAND
» During Command Latch Cycle: CLE signal is controlled by the ADVOnTime and ADVWrOffTime timing parameters
» During Address Latch Cycle: ALE signal is controlled by the ADVOnTime and ADVWrOffTime timing parameters.

(7) G = ((CSWrOffTime - WEOffTime) x (TimeParaGranularity + 1) + 0.5 x (CSExtraDelay - WEExtraDelay)) x GPMC_FCLK(14)
(8) H=WrCycleTime x (1 + TimeParaGranularity) x GPMC_FCLK(4)
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(9) I=((OEONTime - CSONTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK('4)
(10) K = (OEOffTime - OEONnTime) x (1 + TimeParaGranularity) x GPMC_FCLK(14)

(11) L =RdCycleTime x (1 + TimeParaGranularity) x GPMC_FCLK(14)

(12) M = ((CSRdOffTime - OEOffTime) x (TimeParaGranularity + 1) + 0.5 x (CSExtraDelay - OEExtraDelay)) x GPMC_FCLK('4)

(13) In GPMC_CSn(i], i is equal to 0, 1, 2 or 3.
(14) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.
GPMC_FCLK \ / \ / \ / \ /
N
— GNF1 GNF6 |
cpuc_csnf]  ——
|
— GNF2 GNF5 |
GPMc_Beon_CLE | S —

GPMC_ADCn_ALE

GPMC_OEn_REn

GNFO

epmc_wen / |
| GNF3 L GNF4——|

GPMC_AD15:0] Command ), S—

GPMC_12

A. In GPMC_CSnlJi], iis equal to 0, 1, 2 or 3.

Figure 6-57. GPMC and NAND Flash — Command Latch Cycle

Gemc Felk /WS W/ W Y S S S SN
—+| GNF1 ————— GNF6 —{
GPumc_csn(] | A—
GPMC_BEOn_CLE
| GNF7 - GNF8 —ﬂ
GPMc_ADvn ALE I |
GPMC_OEn_REn
GNF9 >
GNFO
Gpmc_wen I / | —
H GNF3 L GNF4 —
oPiC_AD(150] X eSS  E—
A. In GPMC_CSnlJi], iis equal to 0, 1, 2 or 3.
Figure 6-58. GPMC and NAND Flash — Address Latch Cycle
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GPMC_FCLK
GNF12
F’ GNF10 GNF15 |

GPMC_Csnli] I

GPMC_BEOn_CLE

GPMC_ADVn_ALE

GNF14

GNF13 —————

jE— /
GPMC_AD15:0] X DATA

GPMC_OEn_REn

GPMC_WAIT[j]

GPMC_14

A. GNF12 parameter illustrates amount of time required to internally sample input data. It is expressed in number of GPMC functional
clock cycles. From start of read cycle and after GNF12 functional clock cycles, input data will be internally sampled by active functional
clock edge. GNF12 value must be stored inside AccessTime register bits field.

B. GPMC_FCLK is an internal clock (GPMC functional clock) not provided externally.

C. In GPMC_CSn([i], iis equal to 0, 1, 2 or 3. In GPMC_WAITTJ]], j is equal to 0 or 1.

Figure 6-59. GPMC and NAND Flash — Data Read Cycle

el Vol o S A A U A Y A Y 2 Y 2 Y A WY 2 VY A Y |

|
> GNF1 GNF6 |
Gpmc_csniil I | ——
GPMC_BEOn_CLE
GPMC_ADVn_ALE
GPMC_OEn_REn
GNF9 N
GNFO > ‘
cpvc_wen / |\ —

H GNF3 L GNF4 _—
GPMC_AD[15:0] X DATA ) S—

GPMC_15

A. “In GPMC_CSn[i],iis equal to 0, 1, 2 or 3.

Figure 6-60. GPMC and NAND Flash — Data Write Cycle
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6.12.5.13 12C

The device contains six multicontroller Inter-Integrated Circuit (I2C) controllers. Each 12C controller was
designed to be compliant to the Philips 12C-bus™ specification version 2.1. However, the device 10s are not
fully compliant to the 12C electrical specification. The speeds supported and exceptions are described per 10
buffer type. See the BUFFER TYPE column of the Pin Attributes table to determine which 10 buffer type is
associated with a specific 12C instance.

« LVCMOS or SDIO

— Speeds:
» Standard-mode (up to 100Kbits/s)
- 1.8V
- 3.3V
» Fast-mode (up to 400Kbits/s)
- 1.8V
- 3.3V
— Exceptions:

+ The IOs associated with these ports are not compliant to the fall time requirements defined in the 12C
specification because they are implemented with higher performance LVCMOS push-pull IOs that were
designed to support other signal functions that could not be implemented with 12C compatible 10s. The
LVCMOS 10s being used on these ports are connected such they emulate open-drain outputs. This
emulation is achieved by forcing a constant low output and disabling the output buffer to enter the Hi-Z
state.

* The I2C specification defines a maximum input voltage V|, of (Vpp__, + 0.5V), which exceeds the
absolute maximum ratings for the device 10s. The system must be designed to ensure the 12C signals
never exceed the limits defined in the Absolute Maximum Ratings section of this datasheet.

« I2CODFS

— Speeds:
» Standard-mode (up to 100Kbits/s)
- 1.8V
- 3.3V
» Fast-mode (up to 400Kbits/s)
- 1.8V
- 3.3V
* Hs-mode (up to 3.4Mbits/s)
- 1.8V
— Exceptions:

» The IOs associated with these ports were not design to support Hs-mode while operating at 3.3V. So
Hs-mode is limited to 1.8V operation.

» The rise and fall times of the 12C signals connected to these ports must not exceed a slew rate of
0.08V/ns (or 8E+7V/s). This limit is more restrictive than the minimum fall time limits defined in the 12C
specification. Therefore, it may be necessary to add additional capacitance to the 12C signals to slow
the rise and fall times such that they do not exceed a slew rate of 0.08V/ns.

* The I12C specification defines a maximum input voltage V|, of (Vpp__, + 0.5V), which exceeds the
absolute maximum ratings for the device 10s. The system must be designed to ensure the 12C signals
never exceed the limits defined in the Absolute Maximum Ratings section of this datasheet.

Note
12C2 and 12C3 have one or more signals which can be multiplexed to more than one pin. Timing
requirements and switching characteristics defined in this section are only valid for specific pin
combinations known as IOSETs. Valid pin combinations or IOSETs for this interface are defined in
the SysConfig-PinMux Tool.

Refer to the Philips 12C-bus specification version 2.1 for timing details.
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For more details about features and additional description information on the device Inter-Integrated Circuit, see
the corresponding subsections within Signal Descriptions and Detailed Description sections.
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6.12.5.14 MCAN

Note

MCAN1 has one or more signals which can be multiplexed to more than one pin. Timing requirements
and switching characteristics defined in this section are only valid for specific pin combinations known
as IOSETs. Valid pin combinations or IOSETs for this interface are defined in the SysConfig-PinMux

Tool.

Table 6-71 and Table 6-72 presents timing conditions and switching characteristics for MCAN.

For more details about features and additional description information on the device Controller Area Network

Interface, see the corresponding subsections within Signal Descriptions and Detailed Description sections.

Note

The device has multiple MCAN modules. MCANN is a generic prefix applied to MCAN signal names,
where n represents the specific MCAN module.

Table 6-71. MCAN Timing Conditions

PARAMETER \ MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate 15‘ V/ns
OUTPUT CONDITIONS
CL ‘ Output load capacitance ‘ 20 ‘ pF
Table 6-72. MCAN Switching Characteristics
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
MCAN1 | tymcan_Tx) Delay time, transmit shift register to MCANn_TX 10 ns
MCAN2  |tymcaN_Rx) Delay time, MCANN_RX to receive shift register 10 ns

For more information, see Modular Controller Area Network (MCAN) section in Peripherals chapter in the device

TRM.
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6.12.5.15 MCASP

Note

MCASP1 and MCASP2 have one or more signals which can be multiplexed to more than one pin.
Timing requirements and switching characteristics defined in this section are only valid for specific pin
combinations known as IOSETs. Valid pin combinations or IOSETs for this interface are defined in the
SysConfig-PinMux Tool.

Table 6-73, Table 6-74, Figure 6-61, Table 6-75, and Figure 6-62 present timing conditions, timing requirements,
and switching characteristics for MCASP.

Table 6-73. MCASP Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 0.7 5‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘ 1 10‘ pF
PCB CONNECTIVITY REQUIREMENTS
td(Trace Delay) Propagation delay of each trace 100 1100 ps
td(Trace Mismatch Delay) Propagation delay mismatch across all traces 100 ps
Table 6-74. MCASP Timing Requirements
see Figure 6-61
NO. MODE() MIN  MAX|UNIT
ASP1 |tyaHCLKRX) Cycle time, MCASP[x]_AHCLKR/X®) 20 ns
. 2) 0.5P@) - ns
ASP2 |ty (AHCLKRX) Pulse duration, MCASP[x]_AHCLKR/X® high or low 153
ASP3 |tyacLKrX) Cycle time, MCASP[x]_ACLKR/X) 20 ns
A . @) ni 0.5R0) - ns
SP4 | tyAcLKRX) Pulse duration, MCASP[x]_ACLKR/X*) high or low 153
ASP5 |t Setup time, MCASP[x]_AFSR/X® input valid before ~ |ACLKR/X int 9.29 ns
SUAPSRIACLIER) | MCASPIX_ACLKR/X) ACLKRIX ext infout 4
ASP |t Hold time, MCASP[x]_AFSR/X® input valid after ACLKR/X int -1 ns
NACLKRXCAFSRY) | MCASP[X]_ACLKR/X() ACLKR/X ext infout 1.6
ASP7 |t Setup time, MCASP[x]_AXR® input valid before ACLKR/X int 9.29 ns
SUAXRACLIRX) | MCASP[x]_ACLKR/X®) ACLKRIX ext infout 4
ASPS |t Hold time, MCASP[x]_AXR® input valid after ACLKR/X int -1 ns
NACLKRX-AXR) | MCASP[X]_ACLKR/X®) ACLKR/X ext infout 1.6

(1)

ACLKR internal: ACLKRCTL.CLKRM=1, PDIR.ACLKR = 1

ACLKR external input: ACLKRCTL.CLKRM=0, PDIR.ACLKR=0
ACLKR external output: ACLKRCTL.CLKRM=0, PDIR.ACLKR=1
ACLKX internal: ACLKXCTL.CLKXM=1, PDIR.ACLKX = 1
ACLKX external input: ACLKXCTL.CLKXM=0, PDIR.ACLKX=0
ACLKX external output: ACLKXCTL.CLKXM=0, PDIR.ACLKX=1

@)

@)
(4)

P = AHCLKR/X period in ns. For details on AHCLKR/X clock source options, see the MCASP Clocks table in the Multichannel Audio
Serial Port (MCASP) section of the Module Integration chapter found in the Technical Reference Manual.

R = ACLKR/X period in ns.
x in MCASP[x]_*is 0, 10r2
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—>: 4 ASP2
> eAsp2

MCASP[x]_AHCLKRI/X (Falling Edge Priority) |||||||||||||||||||||||||||||||||||||||||||||||||||!|||||||||||||||||||||||||||||||||l|||||||||||
MCASP[x]_AHCLKRI/X (Rising Edge Polarity) |||||||||||||||||||||||||||f||||||||||||||||||||||m||||||||||||||||||||||||||||||||n||||||||||

—» [4—ASP4

ASP3—» | '4—'—'— ASP4

MCASP_AGLKRX (CLKRP = CLxe =0 f\AA/\/\ﬂV\/\/\/\ﬂV\AAAAAﬂV\A

ASP1M 1

—»l [«—AsPs
ASP5—»] -

MCASP[x]_AFSRIX (Bit Width, 0 Bit Delay) | N B /\ N
| 1)) 1)) ))
|

MCASP[x]_AFSRIX (Bit Width, 1 Bit Delay) /\! N B /\ N
I 1) 1) 1)
|

MCASP[x]_AFSR/X (Bit Width, 2 Bit Delay) | S-/_\

—/_\ . 55 ) 45
: 46 15
MCASP[x]_AFSR/X (Slot Width, 0 Bit Delay) / : \ « /
)
— s 5

MCASP[x]_AFSR/X (Slot Width, 1 Bit Delay) / : \ ‘,S /
| ¢ £

MCASP[x]_AFSR/X (Slot Width, 2 Bit Delay) / l ’S'\ / v
| fo

—>: «—ASP8
ASP7—|
MCASPIx]_AXRIx] (Data InfReceive) %b@@@@b@@@@@@db@_
A0 A1 A30 A31 BO B1 B30 B31 CO C1 C2 C3

A. For CLKRP = CLKXP = 0, the MCASP transmitter is configured for rising edge (to shift data out) and the MCASP receiver is configured
for falling edge (to shift data in).

B. For CLKRP = CLKXP = 1, the MCASP transmitter is configured for falling edge (to shift data out) and the MCASP receiver is configured
for rising edge (to shift data in).

Figure 6-61. MCASP Timing Requirements
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see Figure 6-62

Table 6-75. MCASP Switching Characteristics

NO. | PARAMETER DESCRIPTION MODE() MIN MAX| UNIT
ASPY | toaHCLKRX) Cycle time, MCASP[x]_AHCLKR/X® 20 ns
ASP10 |tyaHCLKRX) Pulse duration, MCASP[x]_AHCLKR/X®) high or low 0.5P@ -2 ns
ASP11 |toacLKrX) Cycle time, MCASP[x]_ACLKR/X®) 20 ns
ASP12 | tyacLkRrx) Pulse duration, MCASP[x]_ACLKR/X®*) high or low 0.5R®)-2 ns
ASP13 It Delay time, MCASP[x]_ACLKR/X) transmit edge to |ACLKR/X int -1 725 ns

AACLKRICAFSRY) | MCASPIX]_AFSR/X™) output valid ACLKR/X ext infout 1529 12.84
ASP14 |t Delay time, MCASP[x]_ACLKX® transmit edge to | ACLKR/X int -1 725 s

U(ACLKX-AXR) MCASP[x]_AXR®) output valid ACLKR/X ext infout 1529 12.84
ASP15 |t Disable time, MCASP[x]_ACLKX®) transmit edge to | ACLKR/X int 1 e

dis(ACLKX-AXR) | MCASP[x]_AXR®) output high impedance ACLKR/X ext infout 14.9 14

(1)  ACLKR internal: ACLKRCTL.CLKRM=1, PDIR.ACLKR = 1
ACLKR external input: ACLKRCTL.CLKRM=0, PDIR.ACLKR=0
ACLKR external output: ACLKRCTL.CLKRM=0, PDIR.ACLKR=1
ACLKX internal: ACLKXCTL.CLKXM=1, PDIR.ACLKX = 1
ACLKX external input: ACLKXCTL.CLKXM=0, PDIR.ACLKX=0
ACLKX external output: ACLKXCTL.CLKXM=0, PDIR.ACLKX=1

(2) P =AHCLKR/X period in ns. For details on AHCLKR/X clock source options, see the McASP Clocks table in the Multichannel Audio

Serial Port (MCASP) section of the Module Integration chapter found in the Technical Reference Manual.

(3) R =ACLKR/X period in ns.
(4) xin MCASP[x]_*is 0, 1o0r2
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A. For CLKRP = CLKXP = 1, the MCASP transmitter is configured for falling edge (to shift data out) and the MCASP receiver is configured
for rising edge (to shift data in).

B. For CLKRP = CLKXP = 0, the MCASP transmitter is configured for rising edge (to shift data out) and the MCASP receiver is configured
for falling edge (to shift data in).

Figure 6-62. MCASP Switching Characteristics

For more information, see Multichannel Audio Serial Port (MCASP) section in Peripherals chapter in the device
TRM.
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6.12.5.16 MCSPI

Note
MCSPI1, MCSPI2, MCU_MCSPIO, and MCU_MCSPI1 have one or more signals which can be
multiplexed to more than one pin. Timing requirements and switching characteristics defined in this
section are only valid for specific pin combinations known as IOSETs. Valid pin combinations or

IOSETs for this interface are defined in the SysConfig-PinMux Tool.

For more details about features and additional description information on the device Serial Port Interface, see
the corresponding subsections within Signal Descriptions and Detailed Description sections.

Table 6-76 presents timing conditions for MCSPI.
Table 6-76. MCSPI Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate 2 8.5‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance 6 12‘ pF

For more information, see Multichannel Serial Peripheral Interface (MCSPI) section in Peripherals chapter in the
device TRM.

164  Submit Document Feedback Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: AM62P AM62P-Q1


https://www.ti.com/tool/sysconfig
https://www.ti.com/product/AM62P
https://www.ti.com/product/AM62P-Q1
https://www.ti.com/lit/pdf/SPRSP89
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP89C&partnum=AM62P
https://www.ti.com/product/am62p?qgpn=am62p
https://www.ti.com/product/am62p-q1?qgpn=am62p-q1

13 TEXAS

INSTRUMENTS AM62P, AM62P-Q1
www.ti.com SPRSP89C — DECEMBER 2023 — REVISED OCTOBER 2025

6.12.5.16.1 MCSPI — Controller Mode

Table 6-77, Figure 6-63, Table 6-78, and Figure 6-64 present timing requirements and switching characteristics
for SPI — Controller Mode.

Table 6-77. MCSPI Timing Requirements — Controller Mode
see Figure 6-63

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SM4 tsu(POCI-SPICLK) Setup time, SPIn_DI[x] valid before SPIn_CLK active edge 2.8 ns
SM5 th(sPicLK-POCI) Hold time, SPIn_DI[x] valid after SPIn_CLK active edge 3 ns
PHA=0
EPOL=1
SPI_CS[i] (OUT) \ /
—— SM1 —»
SM3
Sm8 SM2 SM9
SPI_SCLK (ouT) _ POL=0
—— SM1 —»
SM3
POL=1 SM2
SPI_SCLK (OUT) /
SM5
SM5
I.. SM4 SM4
SPI_D[x] (IN) {_Bitn-1 X _Bitn2 X Bitn-3 X Bitn4 X Bit 0 )
PHA=1
EPOL=1
SPI_CSJ[i] (OUT) \ /
SM2
—SM1 —»
SM8 .| SM3 —SMm9
SPI_SCLK (ouT) __POL=0 / \ / \ / \ / \ / \
— SM1 —»|
SM2
POL=1 SM3
SPI_SCLK (OUT) \ \ /[ \__/
b SM5
le— SM4
—>| le— SM4 b SM5 —-|
(Bitn-1 XBit n-2 X _Bitn3__X__ Bit1 X_Bito__ >

SPI_DIx] (IN)

SPRSPOB_TIMING_McSPI_02

Figure 6-63. SPI Controller Mode Receive Timing
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Table 6-78. MCSPI Switching Characteristics - Controller Mode

see Figure 6-64

PARAMETER MIN MAX| UNIT

SM1 | tyspicLk) Cycle time, SPIn_CLK 20 ns
SM2 | tyspicLiL) Pulse duration, SPIn_CLK low 05P-1" ns
SM3 | tysPicLKH) Pulse duration, SPIn_CLK high 05P-1" ns
SM6 | ty(spicLK-PICO) Delay time, SPIn_CLK active edge to SPIn_D[x] -3 2.5 ns
SM7  |tycs-Pico) Delay time, SPIn_CSi active edge to SPIn_D[x] 5 ns
SM8  |tycs-sPicLk) Delay time, SPIn_CSi active to SPIn_CLK first edge PHA=0 B-4% ns

PHA =1 A-49 ns
SM9  |tyspicLk-cs) Delay time, SPIn_CLK last edge to SPIn_CSi inactive PHA=0 A-4" ns

PHA = 1 B-4% ns

(1)
@)

@)

4)

®)

P = SPIn_CLK period in ns.

T_ref is the period of the McSPI functional clock in ns. Fratio is the divide ratio of McSPI functional clock frequency to SPIn_CLK
clock frequency, controlled by the CLKD and CLKG bit fields in the MCSPI_CH(i)CONF register and the EXTCLK bit field in the
MCSPI_CH(i)CTRL register. TCS(i) is the value programmed into the chip select time control bit field of the MCSPI_CH(i))CONF
register.

*  When Fratio = 1; B = (TCS(i) + 0.5) * T_ref.

»  When Fratio 2 2 and even value; B = (TCS(i) + 0.5) * Fratio * T_ref.

*  When Fratio 2 3 and odd value; B = ((TCS(i) * Fratio) + ((Fratio + 1) /2 )) * T_ref.

T_ref is the period of the McSPI functional clock. Fratio is the divide ratio of McSPI functional clock frequency to SPIn_CLK
clock frequency, controlled by the CLKD and CLKG bit fields in the MCSPI_CH(i)CONF register and the EXTCLK bit field in the
MCSPI_CH(i)CTRL register. TCS(i) is the value programmed into the chip select time control bit field of the MCSPI_CH(i))CONF
register.

*  When Fratio = 1; A= (TCS(i) + 1) * T_ref.

*  When Fratio 2 2 and even value; A = (TCS(i) + 0.5) * Fratio * T_ref.

*  When Fratio 2 3 and odd value; A = ((TCS(i) * Fratio) + ((Fratio-1)/2)) * T_ref.

T_ref is the period of the McSPI functional clock. Fratio is the divide ratio of McSPI functional clock frequency to SPIn_CLK
clock frequency, controlled by the CLKD and CLKG bit fields in the MCSPI_CH(i)CONF register and the EXTCLK bit field in the
MCSPI_CH(i)CTRL register. TCS(i) is the value programmed into the chip select time control bit field of the MCSPI_CH(i)CONF
register.

*  When Fratio=1; A= (TCS(i) + 1) * T_ref.

*  When Fratio = 2 and even value; A = (TCS(i) + 0.5) * Fratio * T_ref.

*  When Fratio = 3 and odd value; A = ((TCS(i) * Fratio) + ((Fratio + 1)/ 2)) * T_ref.

T_ref is the period of the McSPI functional clock. Fratio is the divide ratio of McSPI functional clock frequency to SPIn_CLK
clock frequency, controlled by the CLKD and CLKG bit fields in the MCSPI_CH(i)CONF register and the EXTCLK bit field in the
MCSPI_CH(i)CTRL register. TCS(i) is the value programmed into the chip select time control bit field of the MCSPI_CH(i)CONF
register.

*  When Fratio = 1; B = (TCS(i) + 0.5) * T_ref.

*  When Fratio = 2 and even value; B = (TCS(i) + 0.5) * Fratio * T_ref.

*  When Fratio = 3 and odd value; B = ((TCS(i) * Fratio) + ((Fratio- 1)/2)) * T_ref.
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PHA=0
EPOL=1
SPI_CSI[i] (OUT) \ /
—— SM1 —»
SM3
——ISMS SM2 [—~|SM9
SPI_SCLK (ouT) __ POL=0 T\ /T \ /[ —\
—— SM1 —»
SM3
POL=1 SM2
SPI_SCLK (OUT) \ \ \ / \ / \ /
—-|snv|7 —-|SM6 -—|SM6
SPI_D[x] (OUT) ¢ Bitn-1 X Bitn-2 X Bitn-3 X Bitn-4 X Bit 0 >
PHA=1
EPOL=1
SPI_CSI[i] (OUT) \ /
—— SM1 —»
SM2
SM8 -| SM3 —SM9
SPI_SCLK (ouT) _ POL=0 / \ / \ / \ / \ / \
—— SM1 —»
SM2
POL=1 SM3
SPI_SCLK (OUT) / / / / \ /
—-|SM6 +|SM6 »|SM6 +|SM6
Figure 6-64. SPI Controller Mode Transmit Timing
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6.12.5.16.2 MCSPI — Peripheral Mode

Table 6-79, Figure 6-65, Table 6-80, and Figure 6-66 present timing requirements and switching characteristics
for SPI — Peripheral Mode.

Table 6-79. MCSPI Timing Requirements — Peripheral Mode
see Figure 6-65

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SS1 te(spicLK) Cycle time, SPIn_CLK 20 ns
SS2  |twspicikL) Pulse duration, SPIn_CLK low 0.45P " ns
SS3  |tw(sPiCLkH) Pulse duration, SPIn_CLK high 0.45P " ns
SS4 tsu(PIcO-SPICLK) Setup time, SPIn_DIx] valid before SPIn_CLK active edge 5 ns
SS5 th(sPicLKk-PICO) Hold time, SPIn_DI[x] valid after SPIn_CLK active edge 5 ns
SS8 tsu(cs-spicLK) Setup time, SPIn_CSi valid before SPIn_CLK first edge 5 ns
SS9 th(sPicLK-CS) Hold time, SPIn_CSi valid after SPIn_CLK last edge 5 ns

(1) P =S8SPIn_CLK period in ns.

PHA=0
EPOL=1
SPI_CS[i] (IN) \ /
—— SS1 —»)
$S2
SS8 SS3 SS9
SPI_SCLK (IN) _ POL=0 I\ \ [ \___/ \___/ \
— SS1 —»
$S2
POL=1 SS3
SPI_SCLK (IN) / / \ / \ / \ /
b SS5 sS4
|<< SS4 > sss-|
SPID[ (IN) Bitn-1__X_ Bitn2_X_ Bitn3_ X _Bitn4__X___Bit0__ )
PHA=1
EPOL=1
SPI_CSIi] (IN) \ /
—— SS1 —»
»SS2
S8 -{ SS3 }»-ssg
SPI_SCLK (IN) _ POL=0 / \ / \ / \___/ \ / \
— SS1—»)
SS3
POL=1 »SS2
SPI_SCLK (IN) \ \ \ / \ / \ /
le— SS4
b SS5
_.| le— SS4 b SS5 -|
SPLDIx] (IN) {_Bitn-1__X__Bitn2_X__Bitn-3_X__Bit1_X___Bit0___»
Figure 6-65. SPI Peripheral Mode Receive Timing
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Table 6-80. MCSPI Switching Characteristics — Peripheral Mode
see Figure 6-66

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SS6 taspicLk-POCI) Delay time, SPIn_CLK active edge to SPIn_D[x] 2 17.12 ns
SS7 tskcs-Pociy Delay time, SPIn_CSi active edge to SPIn_D[x] 20.95 ns

PHA=0
EPOL=1
SPI_CSi] (IN) \ /
- SS1—
SS2
<_+sss SS3 F_ssg —
SPI_SCLK (IN) _ POL=0 [\ / \ [\ [\ [\
- SS1 —»
»{SS2
POL=1 >|SS3
SPI_SCLK (IN) \ \ /[ /
_.|ss7 _.|ssa +|sse
SPI_DIx] (OUT) (_Bitn1__X_Bitn2 _X__Bitn-3__X___Bitn4__X Bit 0 ———
PHA=1
EPOL=1
SPI_CS[i] (IN) \ /
—— SS1 —»
»{SS2
SS8 ﬁ »{SS3 |.—. SS9
SPI_SCLK (IN)  POL=0 M\ /T \ T\ /T \ T\ T\
- SS1 —»
SS3
POL=1 SS2
SPI_SCLK (IN) / / / [\ [\ [
»|sse .|sse $|sse ,|sse
SPI_DIx] (OUT) (_Bitn-1_Y__Bitn-2__X_ Bitn-3_X___Bit1__X Bit 0 T

SPRSP08_TIMING_McSPI_03

Figure 6-66. SPI Peripheral Mode Transmit Timing
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6.12.5.17 MMCSD

The MMCSD Host Controller provides an interface to embedded Multi-Media Card (MMC), Secure Digital (SD),
and Secure Digital 10 (SDIO) devices. The MMCSD Host Controller deals with MMC/SD/SDIO protocol at
transmission level, data packing, adding cyclic redundancy checks (CRCs), start/end bit insertion, and checking
for syntactical correctness.

For more details about MMCSD interfaces, see the corresponding MMCO, MMC1, and MMC2 subsections within
Signal Descriptions and Detailed Description sections.

Note

Some operating modes require software configuration of the MMC DLL delay settings, as shown in
Table 6-81 and Table 6-93.

The modes which show a value of "Tuning" in the ITAPDLYSEL column of Table 6-81 and Table 6-93
require a tuning algorithm to be used for optimizing input timing. Refer to the MMCSD Programming
Guide in the device TRM for more information on the tuning algorithm and configuration of input
delays required to optimize input timing.

For more information, see Multi-Media Card/Secure Digital (MMCSD) Interface section in Peripherals chapter in
the device TRM.
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6.12.5.17.1 MMCO - eMMC Interface

MMCO interface is compliant with the JEDEC eMMC electrical standard v5.1 (JESD84-B51) and it supports the

following eMMC applications:
* Legacy SDR

* High Speed SDR

* High Speed DDR

+ HS200

+ HS400 (Q1 devices only)

Table 6-81 presents the required DLL software configuration settings for MMCO timing modes.

Table 6-81. MMCO DLL Delay Mapping for all Timing Modes

MMCSDO0_MMC_SSCFG_PHY_CTRL_x_REG
REGISTER NAME
x=1 x=4 x=5
BIT FIELD 11 [31:24] [20] [15:12] [8] [4:0] [17:16] [10:8] [2:0]
SELDLYTXCLK
BIT FIELD NAME ENDLL | STRBSEL | OTAPDLYENA | OTAPDLYSEL | ITAPDLYENA | ITAPDLYSEL FRQSEL CLKBUFSEL
SELDLYRXCLK
OUTPUT OUTPUT INPUT INPUT DLL DELAY
MODE | DESCRIPTION EN[‘,“LEI’_"E SJ:EE(E DELAY DELAY DELAY DELAY DELAY CHAIN FRII’E';;'UREEEY BUFFER
ENABLE VALUE ENABLE VALUE SELECT DURATION
Legac 8-bit PHY ox1
e operating 0x0 0x0 NA( NA( ox1 0x10 or NA®) ox7
1.8V, 25MHz 0x3)
High 8-bit PHY 0x1
Speed operating 0x0 0x0 NAM NAM 0x1 OxA or NAG) 0x7
SDR 1.8V, 50MHz 0x3@
High 8-bit PHY
Speed operating 0x1 0x0 0x1 0x6 0x1 0x3 0x0 0x4 NA®)
DDR 1.8V, 50MHz
8-bit PHY
HS200 operating 0x1 0x0 0x1 0x8 0x1 Tuning® 0x0 0x0 NA®)
1.8V, 200MHz
8-bit PHY
operating
1.8V, 200MHz, 0x6
VDD_CORE = 0.75V
HS400 0x1 0x66 0x1 0x1 Tuning® 0x0 0x0 NA®)
8-bit PHY
operating
1.8V, 200MHz, 0x5
VDD_CORE = 0.85V
(1)  NA means this register field has no function when operating with half-cycle timing, which is required for this mode.
(2) The SELDLYTXCLK bit has no function when operating with half-cycle timing, which is required for this mode.
(3) NA means this register field has no function when ENDLL is set to 0x0.
(4) NA means this register field has no function when ENDLL is set to 0x1.
(5) Tuning means this mode requires a tuning algorithm to be used to determine optimal input timing
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Table 6-82 presents timing conditions for MMCO.
Table 6-82. MMCO Timing Conditions

PARAMETER MIN MAX| UNIT

INPUT CONDITIONS

h?gr? (gpieDdRSDR 03 0.9\ Vins
SRy Input slew rate High Speed DDR (CMD) 0.3 09| Vins

High Speed DDR (DAT) 0.45 0.9| Vs
OUTPUT CONDITIONS

HS400 1 6] pF
CL Output load capacitance

All other modes 1 12| pF

PCB CONNECTIVITY REQUIREMENTS

td(Trace Delay) Propagation delay of each trace All modes 126 756| ps
HS200
HS400 8 s
td(Trace Mismatch | Propagation delay mismatch across all
Delay) traces High Speed DDR 20| ps
All other modes 100| ps
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6.12.5.17.1.1 Legacy SDR Mode

Table 6-83, Figure 6-67, Table 6-84, and Figure 6-68 present timing requirements and switching characteristics
for MMCO — Legacy SDR Mode.

Table 6-83. MMCO Timing Requirements — Legacy SDR Mode
see Figure 6-67

NO. MIN MAX| UNIT
LSDR1 tsu(cmdv-clkH) Setup time, MMCO_CMD valid before MMCO_CLK rising edge 1.56 ns
LSDR2 th(clkH-cmdv) Hold time, MMCO_CMD valid after MMCO_CLK rising edge 5.44 ns
LSDR3 tsu(dv-clkH) Setup time, MMCO_DAT[7:0] valid before MMCO_CLK rising edge 1.56 ns
LSDR4 th(cikH-dv) Hold time, MMCO_DAT[7:0] valid after MMCO_CLK rising edge 5.44 ns

MMco_cLK |
|<—LSDR1—><fLSDR2—>|
MMCO_CMD X X

<—LSDR3—>|<fLSDR4—>

MMCO_DAT[7:0]

Figure 6-67. MMCO - Legacy SDR - Receive Mode

Table 6-84. MMCO Switching Characteristics — Legacy SDR Mode
see Figure 6-68

NO. PARAMETER MIN MAX| UNIT
Top(clk) Operating frequency, MMCO_CLK 25 MHz
LSDR5 teeik Cycle time, MMCO_CLK 40 ns
LSDR6 tw(clkH) Pulse duration, MMCO_CLK high 18.7 ns
LSDR7 tw(cikL) Pulse duration, MMCO_CLK low 18.7 ns
LSDR8 ta(clkL-cmdv) Delay time, MMCO_CLK falling edge to MMCO_CMD transition -2.3 2.9 ns
LSDR9 ta(clkL-dv) Delay time, MMCO_CLK falling edge to MMCO_DAT[7:0] transition -2.3 2.9 ns
< LSDR5 >

4—LSDR6—>‘4—LSDR7—P

MMCO_CLK / \ /
LSDR8~T<—>|
MMCO_CMD X
LSDR9~T<—>|
MMCO_DATI[7:0] X

Figure 6-68. MMCO — Legacy SDR — Transmit Mode
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6.12.5.17.1.2 High Speed SDR Mode

Table 6-85, Figure 6-69, Table 6-86, and Figure 6-70 present timing requirements and switching characteristics
for MMCO — High Speed SDR Mode.

Table 6-85. MMCO Timing Requirements — High Speed SDR Mode
see Figure 6-69

NO. MIN MAX| UNIT
HSSDR1 tsu(cmav-clkH) Setup time, MMCO_CMD valid before MMCO_CLK rising edge 2.24 ns
HSSDR2 th(clkH-cmdv) Hold time, MMCO_CMD valid after MMCO_CLK rising edge 2.67 ns
HSSDR3 tsu(av-clkH) Setup time, MMCO_DAT[7:0] valid before MMCO_CLK rising edge 2.24 ns
HSSDR4 thicikH-dv) Hold time, MMCO_DAT[7:0] valid after MMCO_CLK rising edge 2.67 ns

MMco_cLK  \ |
|<—HSSDR1—>%HSSDR2—>|
MMCO_CMD X X

<—HSSDR3—>|%HSSDR4—>{

Figure 6-69. MMCO — High Speed SDR Mode — Receive Mode

MMCO_DAT[7:0]

Table 6-86. MMCO Switching Characteristics — High Speed SDR Mode
see Figure 6-70

NO. PARAMETER MIN MAX| UNIT
Top(clk) Operating frequency, MMCO_CLK 50 MHz
HSSDR5 teeik Cycle time, MMCO_CLK 20 ns
HSSDR6 tw(clkH) Pulse duration, MMCO_CLK high 9.2 ns
HSSDR7 tw(cikL) Pulse duration, MMCO_CLK low 9.2 ns
HSSDRS8 ta(clkL-cmdv) Delay time, MMCO_CLK falling edge to MMCO_CMD transition -2.3 2.9 ns
HSSDR9 ta(clkL-dv) Delay time, MMCO_CLK falling edge to MMCO_DAT[7:0] transition -2.3 2.9 ns
< HSSDR5 >

4—HSSDR6—>‘4—HSSDR7—P

MMCO_CLK / \ /
HSSDR8~T<->|
MMCO_CMD X
HSSDR9~T<—>|
MMCO_DATI[7:0] X

Figure 6-70. MMCO — High Speed SDR Mode — Transmit Mode
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6.12.5.17.1.3 High Speed DDR Mode

Table 6-87, Figure 6-71, Table 6-88, and Figure 6-72 present timing requirements and switching characteristics
for MMCO — High Speed DDR Mode.

Table 6-87. MMCO Timing Requirements — High Speed DDR Mode
see Figure 6-71

NO. MIN MAX| UNIT
HSDDR1 | tsy(emdv-cik) Setup time, MMCO_CMD valid before MMCO_CLK rising edge 1.62 ns
HSDDR2 |ty cik-cmdv) Hold time, MMCO_CMD valid after MMCO_CLK rising edge 2.52 ns
HSDDR3 | tsy(dv-cik) Setup time, MMCO_DAT[7:0] valid before MMCO_CLK transition 0.82 ns
HSDDR4 | th(cik-av) Hold time, MMCO_DAT[7:0] valid after MMCO_CLK transition 1.75 ns

MMCO_CLK

[+—HSDDR1—}«—>-~HSDDR2
MMCO_CMD ——
— HSDDR3 —HSDDR3
"_><—-|— HSDDR4 "_~<—-|— HSDDR4
MMCO_DAT[7:0]
Figure 6-71. MMCO - High Speed DDR Mode — Receive Mode
Table 6-88. MMCO Switching Characteristics — High Speed DDR Mode
see Figure 6-72
NO. PARAMETER MIN MAX| UNIT
fop(clk) Operating frequency, MMCO_CLK 50 MHz
HSDDRS5 | t¢(cik) Cycle time, MMCO_CLK 20 ns
HSDDR6 | tycikh) Pulse duration, MMCO_CLK high 9.2 ns
HSDDR7 | tw(cikL) Pulse duration, MMCO_CLK low 9.2 ns
HSDDR8 | ty(cik-cmdv) Delay time, MMCO_CLK rising edge to MMCO_CMD transition 3.32 7.64 ns
HSDDRY  |ty(cik-av) Delay time, MMCO_CLK transition to MMCO_DAT[7:0] transition 2.82 6.93 ns
rHSDDRS
HSDDR6 s H S DD R 7
MMCO_CLK
HSDDRS
MMCO_CMD X X
<~—>{—HSDDR9 <—>{— HSDDR9
MMCO_DAT[7:0] X X X
Figure 6-72. MMCO — High Speed DDR Mode — Transmit Mode
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6.12.5.17.1.4 HS200 Mode

Table 6-89, Figure 6-73, Table 6-90, and Figure 6-74 present both timing requirements and switching
characteristics for MMCO — HS200 Mode.
Table 6-89. MMCO Timing Requirements — HS200 Mode

see Figure 6-73
NO. MIN MAX| UNIT

HS2004 |tpyw Input data valid window, MMCO_CMD and MMCO_DATI[7:0] 2.0 ns

(1)  This parameter defines the minimum data valid window required by the host, where any data valid window presented to the host
greater than this value ensures the host is able to capture valid data. The value defined by this parameter is smaller than the smallest
possible data valid window defined for any eMMC device operating in HS200 mode.

| |
:: HS2004 t:
________ N L L e
Vg —————f e — =
MMCO_CMD \ | Valid | !
MMCO_DAT[7:0] , I Window I \
Y e v — - ——
/ \
________ v .
Figure 6-73. MMCO — HS200 — Receive Mode
Table 6-90. MMCO Switching Characteristics — HS200 Mode
see Figure 6-74
NO. PARAMETER MIN MAX| UNIT
fop(clk) Operating frequency, MMCO_CLK 200 MHz
HS2005 | tc(cik) Cycle time, MMCO_CLK 5 ns
HS2006 | tw(cikH) Pulse duration, MMCO_CLK high 212 ns
HS2007 | twcikL) Pulse duration, MMCO_CLK low 212 ns
HS2008 | tgcikL-cmav) Delay time, MMCO_CLK rising edge to MMCO_CMD transition 1.07 3.21 ns
HS2009 | tgecikL-av) Delay time, MMCO_CLK rising edge to MMCO_DAT[7:0] transition 1.07 3.21 ns
< HS2005 »
[ ——HS2006——— P 4¢——HS2007———P
MMCO_CLK / \ /
k—»l» HS2008 HS2008 «T<+|
MMCO_CMD X )
w HS2009 HS2009 ~T+>|
MMCO_DAT[7:0] )4 A
Figure 6-74. MMCO — HS200 Mode — Transmit Mode
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6.12.5.17.1.5 HS400 Mode

Table 6-91, Figure 6-75, Table 6-92, and Figure 6-76 present timing requirements and switching characteristics
for MMCO — HS400 Mode.

Table 6-91. MMCO Timing Requirements — HS400 Mode
see Figure 6-75

NO. MIN MAX| UNIT
HS4000 |tpsmpw Pulse width, MMCO_DS 1.95 ns
HS4001 |trq paT Input skew, MMCO_DS to MMCO_DAT valid 475 ps
HS4002 |troH par Input skew hold, MMCO_DAT invalid to MMCO_DS 475 ps
HS4003 |trq_cmD Input skew, MMCO_DS to MMCO_CMD valid NAM ps
HS4004 |troH_cmD Input skew hold, MMCO_CMD invalid to MMCO_DS NA(M ps

(1) This parameter is only applicable when operating in Enhanced Strobe mode, which is not supported on this device. The CMD input
is captured using an internally delayed version of CLK when not operating in Enhanced Strobe mode, and the delay is selected by a
tuning algorithm that optimizes CMD input timing. Therefore, it is not possible to define a specific timing requirement for CMD.

MMCO_DS

|
:<—>IFHS4OO1 [4—>|—HS4002
I ! I
|
-------- A : T <=\ A =/ : : r-—-------
\ WA /
Vi ————\—: ———————————— —-'—7\'—— ——————————— —:7’———
k I Valid [ NN I Valid I
MMCO_DAT(7-0] , ! Window i \ ,X\ ’ ! Window ! 0N
| |
Vi ————— N ——————————— ™2 VL VDU A
;! YA [
________ 4 AR VAR W Do
| |
| |
| |
| L
[¢—»—HS4003 ﬁHS4004
________ b L oo
-\\ ] ] ,/-
Vin ————\\—— —————————————————————————————————— —7’———
\ valid |
MMCO_CMD ) ! Window ! s
|V/P DY S NI 5 A ——
/ \
________ J | S .
Figure 6-75. MMCO — HS400 — Receive Mode
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Table 6-92. MMCO Switching Characteristics — HS400 Mode

see Figure 6-76

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
Top(clk) Operating frequency, MMCO_CLK 200 MHz
HS4005 | te(cikn) Cycle time, MMCO_CLK 5.0 ns
HS4006 | ty(cikh) Pulse duration, MMCO_CLK high 2.30 ns
HS4007 | twcikL) Pulse duration, MMCO_CLK low 2.30 ns
HS4008  |tosu(emav-cikt) Output setup time, MMCO_CMD valid to MMCO_CLK rising edge(") 2.86 ns
HS4009 | tosu(dv-clk) Output setup time, MMCO_DAT[7:0] valid to MMCO_CLK rising or 0.700 ns
falling edge("
HS40010  |ton(eikh-cmdiv) Output hold time, MMCO_CLK rising edge to MMCO_CMD invalid(@ 1.16 ns
HS40011 | ton(eik-aiv) Output hold time, MMCO_CLK rising or falling edge to 0.760 ns
MMCO_DATI[7:0] invalid®@

(1)  This parameter defines the output setup time provided to the attached device. This time is relative to the next capture clock edge and
already includes the maximum propagation delay mismatch value defined in the MMCO Timing Conditions table. The timing references
for this parameter are from mid-supply of the DAT or CMD signal transition to mid-supply of the CLK signal transition. The eMMC
standard defines the setup timing references from VIL or VIH of the DAT or CMD signal transition to mid-supply of the CLK signal
transition. Therefore, the system designer must consider the impact of the DAT signal slew rate when designing the PCB, and ensure
the time it takes for the DAT signal to slew from mid-supply to VIL or VIH does not erode the setup time margin.

(2) This parameter defines the output hold time provided to the attached device. This time is relative to the previous launch clock edge and
already includes the maximum propagation delay mismatch value defined in the MMCO Timing Conditions table. The timing references
for this parameter are from mid-supply of the CLK signal transition to mid-supply of the DAT or CMD signal transition. The eMMC
standard defines the hold timing references from mid-supply of the CLK signal transition to VIL or VIH of the DAT or CMD signal
transition. Therefore, the system designer must consider the impact of the DAT signal slew rate when designing the PCB, and ensure
the time it takes for the DAT signal to slew from VIL or VIH to mid-supply does not erode the hold time margin.

rHS4005
HS4006 s S 4007

MMCO_CLK
—Hsmos HS40010
MMCO_CMD X X
HS40011 HS40011
/_' HS4009 /T HS4009
Bl | L] kv, | UL Ry
MMCO_DATI[7:0] X X X

Figure 6-76. eMMC in — HS400 Mode — Transmitter Mode
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6.12.5.17.2 MMC1/MMC2 - SD/SDIO Interface

MMC1/MMC2 interface is compliant with the SD Host Controller Standard Specification 4.10 and SD Physical
Layer Specification v3.01 as well as SDIO Specification v3.00 and it supports the following SD Card applications:

Default speed
High speed
UHS-I SDR12
UHS-I SDR25
UHS-I SDR50
UHS-I DDR50
UHS-I SDR104

Table 6-93 presents the required DLL software configuration settings for MMC1/2 timing modes.

Table 6-93. MMC1/MMC2 DLL Delay Mapping for all Timing Modes

MMCSD1_MMC_SSCFG_PHY_CTRL_4_REG
REEENAE MMCSD2_MMC_SSCFG_PHY_CTRL_4_REG
BIT FIELD [20] [15:12] 8] [4:0]
BIT FIELD NAME OTAPDLYENA OTAPDLYSEL ITAPDLYENA ITAPDLYSEL
INPUT INPUT
MODE DESCRIPTION AL Aoy DELAY DELAY
ENABLE VALUE
Default 4-bit PHY
Speed operating NAM NAM 0x1 0x0
P 3.3V, 25MHz
Hiah 4-bit PHY
S eged operating NA™ NA(M 0x1 0x0
P 3.3V, 50MHz
4-bit PHY
SU;RS{; operating 0x1 OxF 0x1 0x0
1.8V, 25MHz
4-bit PHY
SU;RSZ-IS operating 0x1 OxF 0x1 0x0
1.8V, 50MHz
4-bit PHY
SUIZ|)_|RSE;:J operating 0x1 0xC 0x1 Tuning®
1.8V, 100MHz
4-bit PHY
I;J;Ffs'g operating 0x1 0x9 0x1 Tuning®
1.8V, 50MHz
4-bit PHY
S%:?EL operating 0x1 0x6 0x1 Tuning®@
1.8V, 200MHz

(1)  NA means this register field has no function when operating with half-cycle timing, which is required for this mode.
(2) Tuning means this mode requires a tuning algorithm to be used to determine optimal input timing
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Table 6-94 presents timing conditions for MMCA1.
Table 6-94. MMC1/MMC2 Timing Conditions

PARAMETER MIN MAX| UNIT
Input Conditions
Default Speed
High Speed 0.69 2.06| Vins
SR, Input slew rate UHS-I SDR12
UHS—I SDR25 0.34 1.34| Vins
UHS-I DDR50 1 2| Vins
Output Conditions
CL Output load capacitance All modes 1 10( pF
PCB Connectivity Requirements
) P tion del t each t UHS-I DDR50 239 1134| ps
ropagation delay of each trace
d(Trace Delay) pag y All other modes 126 1386| ps
Sﬁgj psel:?g104 8 ps
td(Trace Mismatch | Propagation delay mismatch across all
Delay) traces UHS-I DDR50 20| ps
All other modes 100| ps
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6.12.5.17.2.1 Default Speed Mode

Table 6-95, Figure 6-77, Table 6-96, and Figure 6-78 present timing requirements and switching characteristics
for MMC1/MMC2 — Default Speed Mode.

Table 6-95. Timing Requirements for MMC1/MMC2 — Default Speed Mode
see Figure 6-77

NO. MIN MAX| UNIT
DS1 tsu(cmdv-clkH) Setup time, MMCx_CMD valid before MMCx_CLK rising edge 2.15 ns
DS2 th(clkH-cmdv) Hold time, MMCx_CMD valid after MMCx_CLK rising edge 1.67 ns
DS3 tsu(dv-clkH) Setup time, MMCx_DAT[3:0] valid before MMCx_CLK rising edge 2.15 ns
DS4 th(clkH-dv) Hold time, MMCx_DAT[3:0] valid after MMCx_CLK rising edge 1.67 ns

MMCIx]_CLK \ |

|<— DS1 —»4¢— DS2 —DI
MMC[x]_CMD X

MMC[x]_DATI[3:0]

A
}4— DS3 —»IF DS4 —
A

Figure 6-77. MMC1/MMC2 — Default Speed — Receive Mode

Table 6-96. Switching Characteristics for MMC1/MMC2 — Default Speed Mode
see Figure 6-78

NO. PARAMETER MIN MAX| UNIT
fop(clk) Operating frequency, MMCx_CLK 25 MHz

DS5 te(cik Cycle time, MMCx_CLK 40 ns

DS6 tw(clkH) Pulse duration, MMCx_CLK high 18.7 ns

DS7 tw(cikL) Pulse duration, MMCx_CLK low 18.7 ns

DS8 ta(clkL-cmadv) Delay time, MMCx_CLK falling edge to MMCx_CMD transition -1.8 2.2 ns

DS9 ta(clkL-dv) Delay time, MMCx_CLK falling edge to MMCx_DAT[3:0] transition -1.8 2.2 ns

< DS5 »

[—DS6 —}}47DS7—P

MMC[x]_CLK / \ /
DS8 ~T<->|
MMC[x]_CMD X
DS9 «T+>|
MMC[x]_DAT[3:0] X

Figure 6-78. MMC1/MMC2 — Default Speed — Transmit Mode
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6.12.5.17.2.2 High Speed Mode

Table 6-97, Figure 6-79, Table 6-98, and Figure 6-80 present timing requirements and switching characteristics
for MMC1/MMC2 — High Speed Mode.

Table 6-97. Timing Requirements for MMC1/MMC2 - High Speed Mode
see Figure 6-79

NO. MIN MAX| UNIT
HS1 tsu(cmdv-clkH) Setup time, MMCx_CMD valid before MMCx_CLK rising edge 2.24 ns
HS2 th(clkH-cmdv) Hold time, MMCx_CMD valid after MMCx_CLK rising edge 1.66 ns
HS3 tsu(dv-clkH) Setup time, MMCx_DAT[3:0] valid before MMCx_CLK rising edge 2.24 ns
HS4 th(clkH-dv) Hold time, MMCx_DAT[3:0] valid after MMCx_CLK rising edge 1.66 ns
MMC[x]_CLK \ |
|<—HS1—><—HSZ—>|
MMC[x]_CMD X X

MMC[x]_DAT[3:0]

Figure 6-79. MMC1/MMC2 - High Speed — Receive Mode

Table 6-98. Switching Characteristics for MMC1/MMC2 - High Speed Mode
see Figure 6-80

NO. PARAMETER MIN MAX| UNIT
fop(clk) Operating frequency, MMCx_CLK 50 MHz
HS5 te(eik) Cycle time. MMCx_CLK 20 ns
HS6 tw(clkH) Pulse duration, MMCx_CLK high 9.2 ns
HS7 tw(ckL) Pulse duration, MMCx_CLK low 9.2 ns
HS8 td(clkL-cmdv) Delay time, MMCx_CLK falling edge to MMCx_CMD transition -1.8 2.2 ns
HS9 ta(clkL-dv) Delay time, MMCx_CLK falling edge to MMCx_DAT[3:0] transition -1.8 2.2 ns

< HS5 >

[— HS6 —}}47HS7—P

MMC[x]_CLK / \ /
HS8 ~T<->|
MMC[x]_CMD X
HS9 «T+>|
MMC[x]_DAT[3:0] X

Figure 6-80. MMC1/MMC2 — High Speed — Transmit Mode
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6.12.5.17.2.3 UHS-I SDR12 Mode

Table 6-99, Figure 6-81, Table 6-100, and Figure 6-82 present timing requirements and switching characteristics
for MMC1/MMC2 — UHS-I SDR12 Mode.

Table 6-99. Timing Requirements for MMC1/MMC2 — UHS-| SDR12 Mode
see Figure 6-81

NO. MIN MAX| UNIT
SDR121 | tsy(cmdv-clkH) Setup time, MMCx_CMD valid before MMCx_CLK rising edge 4.2 ns
SDR122 | th(cikH-cmdv) Hold time, MMCx_CMD valid after MMCx_CLK rising edge 0.87 ns
SDR123 | tsy(gv-clkH) Setup time, MMCx_DAT[3:0] valid before MMCx_CLK rising edge 4.2 ns
SDR124 | th(cikH-av) Hold time, MMCx_DAT[3:0] valid after MMCx_CLK rising edge 0.87 ns

MMC_CLK  \ .
|<— SDR121 —»4— SDR122 —DI
MMC[x]_CMD X X

}4— SDR123—>|<7 SDR124—Pp

Figure 6-81. MMC1/MMC2 — UHS-I SDR12 - Receive Mode

MMC[x]_DAT[3:0]

Table 6-100. Switching Characteristics for MMC1/MMC2 — UHS-I SDR12 Mode
see Figure 6-82

NO. PARAMETER MIN MAX| UNIT
fop(clk) Operating frequency, MMCx_CLK 25 MHz
SDR125 | te(cik) Cycle time, MMCx_CLK 40 ns
SDR126 | tw(cikH) Pulse duration, MMCx_CLK high 18.7 ns
SDR127 | tw(cikL) Pulse duration, MMCx_CLK low 18.7 ns
SDR128 | ty(cikL-cmdv) Delay time, MMCx_CLK rising edge to MMCx_CMD transition 15 8.6 ns
SDR129 | ty(clkL-dv) Delay time, MMCx_CLK rising edge to MMCx_DAT[3:0] transition 15 8.6 ns
< SDR125 »

— SDR126—+—SDR127—>
MMC[x]_CLK / \

/
k—»l» SDR128 SDR128~T<—>|
X X
r<+|» SDR129 SDR129~T<—>|
X X

MMC[x]_CMD

MMC[x]_DAT[3:0]

Figure 6-82. MMC1/MMC2 — UHS-I SDR12 — Transmit Mode
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6.12.5.17.2.4 UHS-I SDR25 Mode

Table 6-101, Figure 6-83, Table 6-102, and Figure 6-84 present timing requirements and switching
characteristics for MMC1/MMC2 — UHS-1 SDR25 Mode.

Table 6-101. Timing Requirements for MMC1/MMC2 — UHS-l SDR25 Mode
see Figure 6-83

NO. MIN MAX| UNIT
SDR251 | tsy(cmdv-clkH) Setup time, MMCx_CMD valid before MMCx_CLK rising edge 2.15 ns
SDR252 | th(cikH-cmdv) Hold time, MMCx_CMD valid after MMCx_CLK rising edge 1.27 ns
SDR253 | tsy(gv-clkH) Setup time, MMCx_DAT[3:0] valid before MMCx_CLK rising edge 2.15 ns
SDR254 | th(cikH-av) Hold time, MMCx_DAT[3:0] valid after MMCx_CLK rising edge 1.27 ns

MMCI_CLK  \ .
|<—SDR251—><fSDR252—>|
MMC[x]_CMD X X

<—SDR253—>|<fSDR254—>

Figure 6-83. MMC1/MMC2 — UHS-I SDR25 - Receive Mode

MMC[x]_DAT[3:0]

Table 6-102. Switching Characteristics for MMC1/MMC2 — UHS-I SDR25 Mode
see Figure 6-84

NO. PARAMETER MIN MAX| UNIT
Top(clk) Operating frequency, MMCx_CLK 50 MHz
SDR255 | t¢(cik) Cycle time, MMCx_CLK 20 ns
SDR256 | tw(cikH) Pulse duration, MMCx_CLK high 9.2 ns
SDR257 | tw(cikL) Pulse duration, MMCx_CLK low 9.2 ns
SDR258 | ty(cikL-cmdv) Delay time, MMCx_CLK rising edge to MMCx_CMD transition 2.4 8.1 ns
SDR259 | ty(clkL-dv) Delay time, MMCx_CLK rising edge to MMCx_DAT[3:0] transition 2.4 8.1 ns
< SDR255 »

— SDR256—+—SDR257—>
MMC[x]_CLK / \

/
r<->|» SDR258 SDR258~T<—>|
X X
r<+|» SDR259 SDR259~T<->|
) )

MMC[x]_CMD

MMC[x]_DAT[3:0]

Figure 6-84. MMC1/MMC2 — UHS-l SDR25 - Transmit Mode
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6.12.5.17.2.5 UHS-I SDR50 Mode

Table 6-103 and Figure 6-85 presents switching characteristics for MMC1/MMC2 — UHS-I SDR50 Mode.

Table 6-103. Switching Characteristics for MMC1/MMC2 — UHS-I SDR50 Mode

see Figure 6-85

NO. PARAMETER MIN MAX| UNIT
fop(clk) Operating frequency, MMCx_CLK 100 MHz
SDR505 | te(cik) Cycle time, MMCx_CLK 10 ns
SDR506 | ty(cikH) Pulse duration, MMCx_CLK high 4.45 ns
SDR507 | tw(cikL) Pulse duration, MMCx_CLK low 4.45 ns
SDR508 | tg(cikL-cmav) Delay time, MMCx_CLK rising edge to MMCx_CMD transition 1.2 6.35 ns
SDR509 | tg(cikL-av) Delay time, MMCx_CLK rising edge to MMCx_DAT[3:0] transition 1.2 6.35 ns

MMC[x]_CLK / \ /
kﬂ» SDR508 SDR508~T<->|
X X

SDR509 SDR509
. -

MMC[x]_CMD

MMC[x]_DAT[3:0]

< SDR505 >

—— SDR506—>}<—SDR507—P

Figure 6-85. MMC1/MMC2 — UHS-l SDR50 — Transmit Mode
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6.12.5.17.2.6 UHS-I DDR50 Mode
Table 6-104 and Figure 6-86 present switching characteristics for MMC1/MMC2 — UHS-I DDR50 Mode.

Table 6-104. Switching Characteristics for MMC1/MMC2 — UHS-I DDR50 Mode
see Figure 6-86

NO. PARAMETER MIN MAX| UNIT
fop(clk) Operating frequency, MMCx_CLK 50 MHz
DDR505 | te(cik) Cycle time, MMCx_CLK 20 ns
DDRS506 | tw(cikH) Pulse duration, MMCx_CLK high 9.2 ns
DDR507 | tw(cikL) Pulse duration, MMCx_CLK low 9.2 ns
DDR508 | tg(cik-cmdv) Delay time, MMCx_CLK rising edge to MMCx_CMD transition 1.12 6.43 ns
DDR509 | ty(cik-av) Delay time, MMCx_CLK transition to MMCx_DAT[3:0] transition 1.12 6.43 ns

rDDRSOS
DDR506 ms s D DR 507

MMC[x]_CLK
DDR508
MMC[x]_CMD X X
<——DDR509 «—>— DDR509
MMCIx]_DAT[3:0] X X X
Figure 6-86. MMC1/MMC2 — UHS-I DDR50 — Transmit Mode
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6.12.5.17.2.7 UHS-I SDR104 Mode

Table 6-105 and Figure 6-87 present switching characteristics for MMC1/MMC2 — UHS-I SDR104 Mode.

Table 6-105. Switching Characteristics for MMC1/MMC2 — UHS-I SDR104 Mode

see Figure 6-87

NO. PARAMETER MIN MAX| UNIT
fop(clk) Operating frequency, MMCx_CLK 200 MHz
SDR1045 |ty Cycle time, MMCx_CLK 5 ns
SDR1046 | ty(cikH) Pulse duration, MMCx_CLK high 212 ns
SDR1047 |ty cikL) Pulse duration, MMCx_CLK low 212 ns
SDR1048  |ty(cikL-cmdv) Delay time, MMCx_CLK rising edge to MMCx_CMD transition 1.07 3.21 ns
SDR1049  |ty(cikL-dv) Delay time, MMCx_CLK rising edge to MMCx_DAT[3:0] transition 1.07 3.21 ns

MMC[x]_CLK / \ /
WSDM 048 SDR1 048~T<->|
X X

WSDM 049 SDR1 049~T+>|
X X

Figure 6-87. MMC1/MMC2 — UHS-I SDR104 — Transmit Mode

MMC[x]_CMD

MMC[x]_DAT[3:0]

< SDR1045 >

— SDR‘IO46—>}<—SDR1047—P
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6.12.5.18 OLDI

6.12.5.18.1 OLDIO Switching Characteristics
Table 6-106 and Figure 6-88 present switching characteristics for OLDIO.
Table 6-106. OLDIO Switching Characteristics

NO. PARAMETER MODE MIN TYP MAX| UNIT
Rise time, OLDIO_CLK[1:0]P, Slow(") 05| ns
OLDI |tyurry | OLDIO_CLK[1:0]N, OLDIO_A[7:0]P,
and OLDIO_A[7:0]N Fast® 0.25| ns
Fall time, OLDIO_CLK][1:0]P, Slow(") 0.5| ns
OLDI2 |turT) OLDIO_CLK[1:0]N, OLDIO_A[7:0]P,
and OLDIO_A[7:0]N Fast® 025 ns
OLDI3 |tycLi) Cycle time, OLDIO_CLK[1:0]P and OLDIO_CLK[1:0]N 6.06 110.01| ns
OLDI4 |ty@m) Bit width, OLDIO_A[7:0]P and OLDIO_A[7:0]N (1/7)OLDI3 ns
Bit 1 delay time, OLDIO_CLK[1:0]P and
OLDI5 |tyaiT1) OLDIO_CLK[1:0]N to OLDIO_A[7:0]P and -(0.1)OLDM4 (0.1)OLDI4| ns
OLDIO_A[7:0]N
Bit O delay time, OLDIO_CLK[1:0]P and
OLDI6 |tysiTo) OLDIO_CLK[1:0]N to OLDIO_A[7:0]P and ) 8’ :;gtg:i +((1(;71))8'[B:2 ns
OLDIO_A[7:0]N : :
Bit 6 delay time, OLDIO_CLK[1:0]P and
OLDI7 |tyaime) OLDIO_CLK[1:0]N to OLDIO_A[7:0]P and ) Eg’ :;8::8:3 +((2(§71))8tg:2 ns
OLDIO_A[7:0]N : :
Bit 5 delay time, OLDIO_CLK[1:0]P and
OLDI8 |tyaiTs) OLDIO_CLK[1:0]N to OLDIO_A[7:0]P and ] Eg’ Qgtg:i +(f’é71))8t8:2 ns
OLDIO_A[7:0]N : :
Bit 4 delay time, OLDIO_CLK[1:0]P and
OLDI9 |tygiTa) OLDIO_CLK[1:0]N to OLDIO_A[7:0]P and ] Eg’ Z;gtg:i +(?0/71))8::B:2 ns
OLDIO_A[7:0]N . :
Bit 3 delay time, OLDIO_CLK[1:0]P and
OLDIO |tygiTa) OLDIO_CLK[1:0]N to OLDIO_A[7:0]P and ) Eg’%gtg:i +((5(§71))8'[g:2 ns
OLDIO_A[7:0]N : :
Bit 2 delay time, OLDIO_CLK[1:0]P and
OLDI1 |ty@irz) OLDIO_CLK[1:0]N to OLDIO_A[7:0]P and Eg’ Z;gtg:i +(g71))8'£:2 ns
OLDIO_A[7:0]N - :
Skew, OLDIO_A[7:0]P and OLDIO_A[7:0]N relative to
OLDM2 tsk(rees) | any other OLDIO_A[7:0JP and OLDIO_A[7:0]N 50| ps
(1)  Slow mode: TXDRV[3:0] = 0100b without back termination (RTERM_EN = 0b with 100Q differential termination on far-end only)
(2) Fast mode: TXDRVI[3:0] = 1000b with back termination (RTERM_EN = 1b with 100Q differential termination on far-end only, or
RTERM_EN = 0b with 100Q differential termination on near-end and far-end)
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OLDI3

f

+——

OLDI5—» i«—

OLDI4 —»

OLDIO_A[7:0]P
OLDIO_A[7:0]N ;

Figure 6-88. OLDIO Switching Characteristics

<« :
bit 1 d

bit OX bit 6>i< bit 5X bit 4 ; bit 3X bit 2 : L 2(0)://::

For more information, see Display Subsystem (DSS) and Peripherals section in Peripherals chapter in the device
TRM.
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6.12.5.19 OSPI

OSPIO offers two data capture modes, PHY mode and Tap mode.

PHY mode uses an internal reference clock to transmit and receive data via a DLL based PHY, where each
reference clock cycle produces a single cycle of OSPI0_CLK for Single Data Rate (SDR) transfers or a half
cycle of OSPI0_CLK for Double Data Rate (DDR) transfers. PHY mode supports four clocking topologies
for the receive data capture clock. Internal PHY Loopback - uses the internal reference clock as the PHY
receive data capture clock. Internal Pad Loopback - uses OSPI0_LBCLKO looped back into the PHY from the
OSPI0_LBCLKO pin as the PHY receive data capture clock. External Board Loopback - uses OSPI0_LBCLKO
looped back into the PHY from the OSPIO_DQS pin as the PHY receive data capture clock. DQS - uses the DQS
output from the attached device as the PHY receive data capture clock. SDR transfers are not supported when
using the Internal Pad Loopback and DQS clocking topologies. DDR transfers are not supported when using the
Internal PHY Loopback or Internal Pad Loopback clocking topologies.

Tap mode uses an internal reference clock with selectable taps to adjusted data transmit and receive capture
delays relative to OSPI0_CLK, which is a divide by 4 of the internal reference clock for SDR transfers or a divide
by 8 of the internal reference clock for DDR transfers. Tap mode only supports one clocking topology for the
receive data capture clock. No Loopback - uses the internal reference clock as the Tap receive data capture
clock. This clocking topology supports a maximum internal reference clock rate of 200MHz, which produces an
OSPI0_CLK rate up to 50MHz for SDR mode or 25MHz for DDR mode.

For more information, see Octal Serial Peripheral Interface (OSPI) section in Peripherals chapter in the device
TRM.

For more details about features and additional description information on the device Octal Serial Peripheral
Interface, see the corresponding subsections within Signal Descriptions and Detailed Description sections.

Section 6.12.5.19.1 defines timing requirements and switching characteristics associated with PHY mode and
Section 6.12.5.19.2 defines timing requirements and switching characteristics associated with Tap mode.

Table 6-107 presents timing conditions for OSPIO.
Table 6-107. OSPIO Timing Conditions

PARAMETER MODE \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 1 6‘ Vins
OUTPUT CONDITIONS
CL ‘ Output load capacitance ‘ 3 10 ‘ pF
PCB CONNECTIVITY REQUIREMENTS
No Loopback
Propagation delay of OSPI0_CLK trace Internal PHY Loopback 450| ps
Internal Pad Loopback
td(Trace Delay) :
rr’;c():[;agatlon delay of OSPIO_LBCLKO External Board Loopback 2L - 30 2LM + 30| ps
Propagation delay of OSPI0_DQS trace  |DQS L -30 LM +30| ps
¢ _ Propagation delay mismatch of
d(Trace Mismatch | 9gp|0_D[7:0] and OSPI0_CSn[3:0] All modes 60| ps
Delay) relative to OSPI0_CLK
(1) L = Propagation delay of OSPI0_CLK trace
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6.12.5.19.1 OSPI0 PHY Mode

6.12.5.19.1.1 OSPI0 With PHY Data Training

Read and write data valid windows will shift due to variation in process, voltage, temperature, and operating
frequency. A data training method may be implemented to dynamically configure optimal read and write timing.
Implementing data training enables proper operation across temperature with a specific process, voltage, and

frequency operating condition, while achieving a higher operating frequency.

Data transmit and receive timing parameters are not defined for the data training use case since they are

dynamically adjusted based on the operating condition.

Table 6-108 defines DLL delays required for OSPIO with Data Training. Table 6-109, Figure 6-89, Figure 6-90,
Table 6-110, Figure 6-91, and Figure 6-92 present timing requirements and switching characteristics for OSPI0

with Data Training.
Table 6-108. OSPI0 DLL Delay Mapping for PHY Data Training

MODE \ REGISTER BIT FIELD \ DELAY VALUE
OSPI_PHY_CONFIGURATION_REG
Transmit
All modes \ PHY_CONFIG_TX_DLL_DELAY_FLD \ ()
Receive
All modes | PHY_CONFIG_RX_DLL_DELAY_FLD @
PHY_MASTER_CONTROL_REG
All modes |PHY_MASTER_PHASE_DETECT_SELECTOR_FLD| 0x1

(1)  Transmit DLL delay value determined by training software
(2) Receive DLL delay value determined by training software

Table 6-109. OSPI0 Timing Requirements — PHY Data Training
see Figure 6-89, and Figure 6-90

NO. MODE MIN MAX| UNIT
Setup time, OSPI0_D[7:0] valid before . )
015 |tup-LBOLK) | ctive OSPI0_DQS edge DDR with DQS ns
Hold time, OSPI0_DI[7:0] valid after active .
016 th(LBCLK—D) OSPI0_DQS edge DDR with DQS Q) ns
Setup time, OSPI0_DJ[7:0] valid before . )
021 |tsyp-LBCLK) active OSPI0_DQS edge SDR with External Board Loopback ns
Hold time, OSPIO_DJ[7:0] valid after active .
022 th(LBCLK—D) OSP'O_DQS edgg [ ] SDR with External Board LOOpbaCk Q] ns
o 1.8V, DDR with DQS 1.6 ns
Data valid window (015 + O16)
) 3.3V, DDR with DQS 2.2 ns
pvw 1.8V, SDR with External Board Loopback 2.3 ns
Data valid window (021 + 022) -
3.3V, SDR with External Board Loopback 29 ns

(1) Minimum setup and hold time requirements for OSPI0_DJ[7:0] inputs are not defined when Data Training is used to find the optimum

data valid window. The tpy\ parameter defines the minimum data invalid window required. This parameter is provided in lieu of

minimum setup and minimum hold times, where it must be used to check compatibility with the data valid window provided by an

attached device.
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| |

o15l o16 015 016
| |

OSPI_TIMING_04

Figure 6-89. OSPIO Timing Requirements — PHY Data Training, DDR with DQS

|
OSPI_DQS M—\_
|

:¢021+:47022—J|

Figure 6-90. OSPI0 Timing Requirements — PHY Data Training, SDR with External Board Loopback
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Table 6-110. OSPI Switching Characteristics — PHY Data Training

See Figure 6-91 and Figure 6-92

NO. PARAMETER MODE MIN MAX| UNIT
o1 1.8V, DDR 6.0 10| ns
t Cycle time, OSPI0_CLK 3.3V, DOR I 19] ns
cle time,
o7 ol y - 1.8V, SDR 6.0 10| ns
3.3V, SDR 7.5 10| ns
02 t Pulse duration, OSPI0_CLK | PDR ((0.475PMy - 0.3)
ulse duration, ow . -0. ns
og | MCHKY - SDR
03 t, Pulse duration, OSPI0_CLK high DDR ((0.475PM) - 0.3)
ulse duration, i . -0. ns
09 W(CLKH) _ [¢] SDR
04 . . DDR 0.475P() + 0.525P(") +
yosncu | DY ime, OSPIO_CSn[3.0) active edge OTIMORE + (1 0oOR® | ns
010 to OSPIO_CLK rising edge SDR (0.04TD®)) - 1) (0.11TD®)) + 1)
05 ) . DDR 0.475P™M) + 0.525P(") +
fy(eLKCS Delay time, OSPIQ_CL.K rising edge to (0.g75N(3)R(4))) ) (1 .E)(ZSN(?’)R(“))) } ns
011 (CLK-CSn) OSPI0_CSn[3:0] inactive edge SDR (0.11TDO) - 1) (0.04TD®)) + 1)
06 t Delay time, OSPI0_CLK active edge to DDR ®) ®| ns
012 | 4CLKD) OSPI0_D[7:0] transition SDR
Data invalid window (O6 Max - Min) DDR
toivw 1.6 ns
Data invalid window (012 Max - Min) SDR

(1) P =SCLK cycle time in ns = OSPIO_CLK cycle time in ns

(2) M=OSPI_DEV_DELAY_REGID_INIT_FLD]

(3) N=OSPI_DEV_DELAY_REGI[D_AFTER_FLD]

(4) R =reference clock cycle time in ns

(5) TD=PHY_CONFIG_TX_DLL_DELAY_FLD

(6)  Minimum and maximum delay times for OSPI0_DJ[7:0] outputs are not defined when Data Training is used to find the optimum data
valid window. The tp) parameter defines the maximum data invalid window. This parameter is provided in lieu of minimum and
maximum delay times, where it must be used to check compatibility with the data valid window requirements of an attached device.

\
OSPI_CSn \
\

}“mﬂ l¢—03—>» HOS—H‘
\ \ \ \
\
OSPI_CLK )‘ \ * * * \
\ ‘ \ \ \
| | | 02—
}406>‘ ‘\406ﬂ o1

ST G S G e

Figure 6-91. OSPI0 Switching Characteristics — PHY DDR Data Training
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Figure 6-92. OSPI0 Switching Characteristics — PHY SDR Data Training
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6.12.5.19.1.2 OSPIO Without Data Training

Note

Timing parameters defined in this section are only applicable when data training is not implemented
and DLL delays are configured as described in Table 6-111 and Table 6-114.

6.12.5.19.1.2.1 OSPIO PHY SDR Timing

Table 6-111 defines DLL delays required for OSPIO PHY SDR Mode. Table 6-112, Figure 6-93, Figure 6-94,
Table 6-113, and Figure 6-95 present timing requirements and switching characteristics for OSPI0O PHY SDR
Mode.

Table 6-111. OSPI0 DLL Delay Mapping for PHY SDR Timing Modes

MODE \ REGISTER BIT FIELD \ DELAY VALUE
OSPI_PHY_CONFIGURATION_REG
Transmit
All modes [PHY_CONFIG_TX_DLL_DELAY_FLD | 0x0
Receive
All modes \ PHY_CONFIG_RX_DLL_DELAY FLD \ 0x0
PHY_MASTER_CONTROL_REG
All modes [PHY_MASTER_PHASE_DETECT_SELECTOR_FLD| 0x1

Table 6-112. OSPI0 Timing Requirements — PHY SDR Mode
see Figure 6-93 and Figure 6-94

NO. MODE MIN  MAX| UNIT
o19 It Setup time, OSPI0_D[7:0] valid before 1.8V, SDR with Internal PHY Loopback 4.8 ns
sulb-CLK) | active OSPI0_CLK edge 3.3V, SDR with Internal PHY Loopback 5.19 ns
020 |t Hold time, OSPI0_D[7:0] valid after active | 1-8V, SDR with Internal PHY Loopback 05 ns
h(CLKD) OSPI0_CLK edge 3.3V, SDR with Internal PHY Loopback 05 ns
o021 |t Setup time, OSPI0_D[7:0] valid before 1.8V, SDR with External Board Loopback 0.6 ns
sulD-LBCLK) | active OSPIO_DQS edge 3.3V, SDR with External Board Loopback 0.9 ns
022 |t Hold time, OSPI0_D[7:0] valid after active 1.8V, SDR with External Board Loopback 1.7 ns
h(LBCLKD) | OSPI0_DQS edge 3.3V, SDR with External Board Loopback 2.0 ns
\
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Figure 6-93. OSPI0 Timing Requirements — PHY SDR with Internal PHY Loopback
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Figure 6-94. OSPI0 Timing Requirements — PHY SDR with External Board Loopback
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Table 6-113. OSPI0 Switching Characteristics — PHY SDR Mode

see Figure 6-95

NO. PARAMETER MODE MIN MAX| UNIT
. 1.8V 7 ns
O7  |tycwk) Cycle time, OSPI0O_CLK Y 6.03 -
08  |twcLky Pulse duration, OSPI0_CLK low ((0.475PM) - 0.3) ns
09 |tweLkh) Pulse duration, OSPI0_CLK high ((0.475PM) - 0.3) ns
((0.475P() + ((0.525P() +

Delay time, OSPI0_CSn[3:0] active edge

(2R (@R
010 Itycsn-cLk) |10 OSPIO_CLK rising edge (0.975M@PR®) +  (1.025M@R@) +|  ns

(0.04TD®)-1)  (0.11TD®) + 1)

) - 0.475P(M) + 0.525P(M) +
oM |t Delay time, OSPIO_CLK rising edge to © 23(75N(3)R(4))) ) (1 (éZSN(e')R(“))) ) ns
d(CLK-CSN) 1 OSPI0_CSn([3:0] inactive edge (01TDE)-1)  (0.04TD®) + 1)
o012 |t Delay time, OSPI0_CLK active edge to 1.8V -1.16 125 ns
d(CLKD) OSPI0_D[7:0] transition 3.3V 133 151 ns

(1) P =SCLK cycle time in ns = OSPIO_CLK cycle time in ns
(2) M=O0OSPI_DEV_DELAY_REGID_INIT_FLD]

(3) N=OSPI_DEV_DELAY_REG[D_AFTER_FLD]

(4) R =reference clock cycle time in ns

(5) TD=PHY_CONFIG_TX_DLL_DELAY_FLD

\ \
OSPI_CSn \ [
\ \

}+o1oﬂ<7o74>4 M—Oﬂ—ﬂ‘
\ \ \
\
OSPI_CLK «——09—Me¢—08
\ \ \ \
lo12
>

| G—
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Figure 6-95. OSPI0 Switching Characteristics — PHY SDR
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6.12.5.19.1.2.2 OSPIO PHY DDR Timing

Table 6-114 defines DLL delays required for OSPI0 PHY DDR Mode. Table 6-115, Figure 6-96, Table 6-116, and
Figure 6-97 present timing requirements and switching characteristics for OSPI0 PHY DDR Mode.

Table 6-114. OSPI0 DLL Delay Mapping for PHY DDR Timing Modes

MODE REGISTER BIT FIELD ‘ DELAY VALUE
OSPI_PHY_CONFIGURATION_REG BIT FIELD
Transmit
1.8V PHY_CONFIG_TX_DLL_DELAY_FLD Ox3E
3.3V PHY_CONFIG_TX_DLL_DELAY_FLD 0x3B
Receive
1.8V, DQS PHY_CONFIG_RX_DLL_DELAY_FLD 0x15
3.3V, DQS PHY_CONFIG_RX_DLL_DELAY_FLD 0x31
All other modes PHY_CONFIG_RX_DLL_DELAY_FLD 0x0
PHY_MASTER_CONTROL_REG
All modes PHY_MASTER_PHASE_DETECT_SELECTOR_FLD 0x1

Table 6-115. OSPI0 Timing Requirements — PHY DDR Mode
see Figure 6-96

NO. MODE MIN MAX| UNIT
1.8V, DDR with External Board Loopback 0.53 ns
015 |taptsou :(?ttxz téné%“())sl:)pcgos_ggro] valid before 1.8.V, DDR with DQS -0.46 ns
_| ge 3.3V, DDR with External Board Loopback 1.23 ns
3.3V, DDR with DQS -0.66 ns
1.8V, DDR with External Board Loopback | 1.24() ns
016 |tsouo) gglg lgmsb%sezlo_o[m] valid after active 1-§V: DDR with DQS 3.59 ns
_ ge 3.3V, DDR with External Board Loopback | 1.44(1) ns
3.3V, DDR with DQS 7.92 ns

(1)  This Hold time requirement is larger than the Hold time provided by a typical OSPI/QSPI/SPI device. Therefore, the trace length
between the SoC and attached OSPI/QSPI/SPI device must be sufficiently long enough to ensure that the Hold time is met at the SoC.
The length of the SoC's external loopback clock (OSPI0O_LBCLKO to OSPI0_DQS) may need to be shortened to compensate.

\ \
OSPI_DQS _\—/—\—/—\—/_

\ \
1015 016 ‘015 016

A A

OSPI_TIMING_04

Figure 6-96. OSPI0 Timing Requirements — PHY DDR with External Board Loopback or DQS
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Table 6-116. OSPI0 Switching Characteristics — PHY DDR Mode

see Figure 6-97

NO. PARAMETER MODE MIN MAX| UNIT
01 |tyewk) Cycle time, OSPI0_CLK 19 ns
02 |tweLk) Pulse duration, OSPI0_CLK low ((0.475PM) - 0.3) ns
03 |twcLkn) Pulse duration, OSPI0_CLK high ((0.475PM) - 0.3) ns
) . 0.475P(1) + ((0.525P(M) +
Delay time, OSPI0_CSn[3:0] active edge («
04 |tyesnoll) |10 09PI0. CLK risin ed[e : s (0.978M@R®) +  (1.025MER®) +]  ns
- g.ede (0.04TD®) - 1)  (0.11TD®)) + 1)
(1) (1)
Delay time, OSPI0_CLK rising edge to ((0'47(%'3 (4)) " ((0.52(§)P (4)) *
05 td(CLK-CSn) OSPIO CSnI3:01i ti d (0975N R )- (1025N R )- ns
—CSn[3:0] inactive edge (0.11TD®)- 1) (0.04TD®) + 1)
Delay time, OSPI0_CLK active edge to 1.8V -7.71 -1.56| ns
06 |tycLk-D) ) o
OSPI0_D[7:0] transition 3.3V -7.71 156! ns
(1) P =SCLK cycle time in ns = OSPIO_CLK cycle time in ns
(2) M=O0SPI_DEV_DELAY_REG[D_INIT_FLD]
(3) N=O0SPI_DEV_DELAY_REG[D_AFTER_FLD]
(4) R =reference clock cycle time in ns
(5) TD=PHY_CONFIG_TX_DLL_DELAY_FLD
\ \
OSPI_CSn
\ \
\ \ \
[¢=04—¥ [¢—03—» e———05——»|
\ \ | \ \ \ \
OSPI_CLK A \ * L * \
\ | \ \ \
\ \ 02—
€06 <
| 06 ‘ | OGﬂ o1
\ \
OSPI_D[i:0] X X >< X >< X x
\ \
! ! OSPI_TIMING_01
Figure 6-97. OSPI0 Switching Characteristics — PHY DDR
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6.12.5.19.2 OSPI0 Tap Mode

6.12.5.19.2.1 OSPI0 Tap SDR Timing

Table 6-117, Figure 6-98, Table 6-118, and Figure 6-99 present timing requirements and switching characteristics
for OSPI0 Tap SDR Mode.

Table 6-117. OSPI0 Timing Requirements — Tap SDR Mode
see Figure 6-98

NO. MODE MIN MAX| UNIT
Setup time, OSPI0_D[7:0] valid before (154 -

019 ltup-clk) | ctive OSPIO_CLK edge No Loopback (0.975T(NR@)) ns
Hold time, OSPI0_DI[7:0] valid after active (-4.3+

020 |tekd)  |OsPI0_CLK edge No Loopback (0.975TMR@)) ns

(1) T=O0SPI_RD_DATA_CAPTURE_REG[DELAY_FLD]
(2) R =reference clock cycle time in ns

|
osrLere m
|

\
}¢o19ﬂ<— 020 —d‘

\ \
OSPI_DJi:0] X X X
\ \

Figure 6-98. OSPI0 Timing Requirements — Tap SDR, No Loopback

Copyright © 2025 Texas Instruments Incorporated Submit Document Feedback 199

Product Folder Links: AM62P AM62P-Q1


https://www.ti.com
https://www.ti.com/product/AM62P
https://www.ti.com/product/AM62P-Q1
https://www.ti.com/lit/pdf/SPRSP89
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP89C&partnum=AM62P
https://www.ti.com/product/am62p?qgpn=am62p
https://www.ti.com/product/am62p-q1?qgpn=am62p-q1

13 TEXAS

AM62P, AM62P-Q1 INSTRUMENTS
SPRSP89C — DECEMBER 2023 — REVISED OCTOBER 2025 www.ti.com

Table 6-118. OSPI0 Switching Characteristics — Tap SDR Mode
see Figure 6-99

NO. PARAMETER MODE MIN MAX| UNIT
07 |tycik) Cycle time, OSPI0_CLK 20 ns
08  |twcLky Pulse duration, OSPI0_CLK low ((0.475PM) - 0.3) ns
09  |twcLkn) Pulse duration, OSPI0_CLK high ((0.475PM) - 0.3) ns
o010 Delay time, OSPI0_CSn[3:0] active edge ((0.475PM) + ((0.525PM) + ns
d(CSn-CLK)  |to OSPI0_CLK rising edge (0.975M@RM®) - 1) (1.025MRRA) + 1)
o1 lt Delay time, OSPI0_CLK rising edge to ((0.475PM) + ((0.525PM)y + ns
d(CLK-CSn) | OSPI0_CSn[3:0] inactive edge (0.975NGIRM@) - 1) (1.025NCRM@) + 1)
Delay time, OSPIO_CLK active edge to
012 |tycLkp) OSPI0_D[7:0] transition -4.25 725 ns

(1) P =SCLK cycle time in ns = OSPIO_CLK cycle time in ns
(2) M=O0OSPI_DEV_DELAY_REGID_INIT_FLD]

(3) N=OSPI_DEV_DELAY_REGI[D_AFTER_FLD]

(4) R =reference clock cycle time in ns

\ \
OSPI_CSn \ /
\ \

}+o1oﬂ<7o74>4 M—om—ﬂ‘
\ \ \
\
OSPI_CLK 09 —08
\ \ \ \
lo12
[
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Figure 6-99. OSPI0 Switching Characteristics — Tap SDR, No Loopback
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6.12.5.19.2.2 OSPIO Tap DDR Timing

Table 6-119, Figure 6-100, Table 6-120, and Figure 6-101 present timing requirements and switching
characteristics for OSPI0 Tap DDR Mode.

Table 6-119. OSPI0 Timing Requirements — Tap DDR Mode
see Figure 6-100

NO. MODE MIN MAX| UNIT
Setup time, OSPI0_D[7:0] valid before (17.04 -

013 ltup-clk) | ctive OSPIO_CLK edge No Loopback (0.975T(NR2)) ns
Hold time, OSPI0_DI[7:0] valid after active (-3.16 +

014 Itekd)  |OsPI0_CLK edge No Loopback (0.975TMR@)) ns

(1) T=O0SPI_RD_DATA_CAPTURE_REG[DELAY_FLD]
(2) R =reference clock cycle time in ns

\ \

o013l o014 jo13l 014
P«—ﬂ«m—»
\

SRS G G S

OSPI_TIMING_03

Figure 6-100. OSPIO Timing Requirements — Tap DDR, No Loopback
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Table 6-120. OSPI0 Switching Characteristics — Tap DDR Mode
see Figure 6-101

NO. PARAMETER MODE MIN MAX| UNIT
01 |tycik) Cycle time, OSPI0_CLK 40 ns
02 |tweLk) Pulse duration, OSPI0_CLK low ((0.475P(M) - 0.3) ns
03 |twcLkn) Pulse duration, OSPI0_CLK high ((0.475PM) - 0.3) ns
os |t Delay time, OSPI0_CSn[3:0] active edge ((0.475PM) + ((0.525PM)y + ns
d(CSn-CLK)  |to OSPI0_CLK rising edge ((0.975M@RG)) - 1) ( 1.025M@R®)) + 1)
o5 |t Delay time, OSPI0_CLK rising edge to ((0.475PM) + ((0.525PM)y + ns
d(CLK-CSn) | OSPI0_CSn[3:0] inactive edge (0.975NGRG) - 1) (1.025NRR®E) + 1)
. . (-5.04 + (3.64 +
06 |toikd) | oo Dol tanstion oo 9% (0.975(T + 1)R®)  (1.025(T + 1)RE)|  ns
—oLf - (0.525P()) - (0.475P (1))

(1) P =SCLK cycle time in ns = OSPIO_CLK cycle time in ns

(2) M=O0OSPI_DEV_DELAY_REGID_INIT_FLD]

(3) N=OSPI_DEV_DELAY_REG[D_AFTER_FLD]

(4) T=OSPI_RD_DATA_CAPTURE_REG[DDR_READ_DELAY_FLD]
(5) R =reference clock cycle time in ns

\ \
OSPI_CSn \ /
\ \

}“04ﬂ l¢—03—>» HOS—H‘
\ \ \ \
\
OSPI_CLK )‘ \ * * * \
\ ‘ \ \ \
| | | 02—
}406>‘ ‘\406ﬂ o1

S G D G G G ) &

OSPI_TIMING_01

Figure 6-101. OSPIO Switching Characteristics — Tap DDR, No Loopback
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6.12.5.20 Timers

For more details about features and additional description information on the device Timers, see the
corresponding subsections within Signal Descriptions and Detailed Description sections.

Table 6-121. Timer Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 0.5 5‘ V/ns
OUTPUT CONDITIONS
C. ‘Output load capacitance ‘ 2 10‘ pF

Table 6-122. Timer Input Timing Requirements
see Figure 6-102

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT

T1 tW(TINF’H) Pulse duration, hlgh CAPTURE 4P+ ns
25

T2 tW(TINPL) Pulse duration, low CAPTURE 4P+ ns
25

(1) P =functional clock period in ns.

Table 6-123. Timer Output Switching Characteristics
see Figure 6-102

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT

T3 tW(TOUTH) Pulse duration, hlgh PWM 4P(1) - ns
2.5

T4 tW(TOUTL) Pulse duration, low PWM 4P(1) - ns
25

(1) P =functional clock period in ns.

T T2——
\ \ \
TIMER_IOx (inputs) 74 \R //
le——T3 b T4—

\ \ \
TIMER_IOx (outputs) % \]R /

TIMER_01

Figure 6-102. Timer Timing Requirements and Switching Characteristics

For more information, see Timers section in Peripherals chapter in the device TRM.
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6.12.5.21 UART

For more details about features and additional description information on the device Universal Asynchronous
Receiver Transmitter, see the corresponding subsections within Signal Descriptions and Detailed Description
sections.

Table 6-124. UART Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 0.5 5‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance 1 30(1)‘ pF

(1)  This value represents an absolute maximum load capacitance. As the UART baud rate increases, it may be necessary to reduce the
load capacitance to a value less than this maximum limit to provide enough timing margin for the attached device. The output rise/fall
times increase as capacitive load increases, which decreases the time data is valid for the receiver of the attached devices. Therefore,
it is important to understand the minimum data valid time required by the attached device at the operating baud rate. Then use the
device IBIS models to verify the actual load capacitance on the UART signals does not increase the rise/fall times beyond the point
where the minimum data valid time of the attached device is violated.

Table 6-125. UART Timing Requirements
see Figure 6-103

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
1) Q]
1 tw(rRxD) Pulse width, receive data bit high or low 0.95U(2) 1'05U(2) ns
(1)
2 twrRxDS) Pulse width, receive start bit low 0'95U(2) ns
(1) U =UART baud time in ns = 1/programmed baud rate.
(2) This value defines the data valid time, where the input voltage is required to be above V or below V..
Table 6-126. UART Switching Characteristics
see Figure 6-103
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
; Programmable baud rate for Main Domain UARTs 12| Mbps
(baud) Programmable baud rate for MCU and WKUP Domain UARTs 3.7 Mbps
tw(TxD) Pulse width, transmit data bit high or low un-2 uM+2 ns
4 tw(TxDS) Pulse width, transmit start bit low um.-2 ns

(1) U= UART baud time in ns = 1/actual baud rate, where the actual baud rate is defined in the UART Baud Rate Settings table of the

device TRM.
[—P»—2
| } |¢—»—1
| | |
| | | |
Start
= _‘ —_— —_—
UARTi_RXD Bit Vi
- — S— — V\L
Data Bits
—»—4
\ \ l—>»—3
| Start | | |
UARTi_TXD * Bit
Data Bits
UART_TIMING_01_RCVRVIHVIL
Figure 6-103. UART Timing Requirements and Switching Characteristics
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For more information, see Universal Asynchronous Receiver/Transmitter (UART) section in Peripherals chapter
in the device TRM.

6.12.5.22 USB

The USB 2.0 subsystem is compliant with the Universal Serial Bus (USB) Specification, revision 2.0. Refer to the
specification for timing details.

For more details about features and additional description information on the device Universal Serial Bus
Subsystem (USB), see the corresponding subsections within Signal Descriptions and Detailed Description
sections.
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7 Detailed Description

7.1 Overview

The AM62Px (P = Plus) is an extension of the existing Sitara™ AM62x low-cost family of application processors
built for high-performance embedded 3D display applications. Scalable Arm® Cortex®-A53 performance and
embedded features, such as: multi-screen high-definition display support, 3D-graphics acceleration, 4K video
acceleration, and extensive peripherals make the AM62Px well-suited for a broad range of automotive and
industrial applications, including automotive digital instrumentation, automotive displays, industrial HMI, and
more.

Key features and benefits:

» Focus on innovation and fast development with Linux® and Android™ SDKs accompanied with real-time
functional safety and security SDKs.

» Address next wave of HMI designs with new generation of 3D GPU and 4K video acceleration.

« Enhance your design connectivity with an extensive set of automotive and high-speed IOs, including: 4x
CAN-FD, 3-port Gigabit Ethernet switch (two external ports) with TSN support, and two USB2.0 ports.

« Supports the latest cybersecurity requirements with the built-in Hardware Security Module (HSM).

« Provides intelligent features, such as: facial recognition and touchless HMI with Arm® Cortex®-A53 CPUs
and open-source Al software and tools

The AM62Px processors comply with the AEC - Q100 automotive standard and support industrial-grade. ASIL-B
and SIL-2 functional safety requirements can be addressed using an integrated Arm Cortex-R5F core and
dedicated peripherals, which can all be isolated from the rest of the processor.
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7.2 Processor Subsystems
7.2.1 Arm Cortex-A53 Subsystem (A53SS)

The SoC implements one cluster of quad-core Arm® Cortex®-A53 MPCore™, with 32KB L1 instruction, 32KB L1
data, per core and 512KB L2 shared cache.

The Cortex®-A53 cores are general-purpose processors that can be used for running customer applications.

The A53SS is built around the Cortex®-A53 MPCore™ (Arm®-A53 Cluster), which is provided by Arm and
configured by TI. It is based on the symmetric multiprocessor (SMP) architecture, and thus, it delivers high
performance and optimal power management, debug and emulation capabilities.

The A53 processor is a multi-issue out-of-order superscalar execution engine with integrated L1 Instruction
and Data Caches, compatible with Arm®v8-A architecture. It delivers significantly more performance than its
predecessors at a higher level of power efficiency.

The Arm®v8-A architecture brings a number of new features. These include 64-bit data processing, extended
virtual addressing and 64-bit general purpose registers. The A53 processor is Arm’s first Arm®v8-A processor
aimed at providing power-efficient 64-bit processing. It features an in-order, 8-stage, dual-issue pipeline, and
improved integer, Arm® Neon™, Floating-Point Unit (FPU) and memory performance.

The A53 CPU supports two execution states: AArch32 and AArch64. The AArch64 state gives the A53 CPU its
ability to execute 64-bit applications, while the AArch32 state allows the processor to execute existing Arm®v7-A
applications.

The AS53SS integrates advanced features including Arm®v8 Cryptography Extensions, GICv3 architecture,
ECC and parity protection for caches, dedicated watchdog timers per core, high-throughput 256-bit VBUSM
interfaces, and a PBIST controller with BISOR for built-in self-test and reliability.

For more information, see Arm Cortex-A53 Subsystem section in Processors and Accelerators chapter in the
device TRM.

7.2.2 Device/Power Manager

The WKUP_RS5FSS is a single-core implementation of the Arm® Cortex®-R5F processor that acts as the
Device Manager responsible for boot, resource management, and power management functions. It also includes
accompanying memories (L1 caches and tightly-coupled memories), standard Arm® CoreSight™ debug and
trace architecture, integrated vectored interrupt manager (VIM), ECC aggregators, and various other modules for
protocol conversion and address translation for easy integration into the SoC.

For more information, see Device Manager Cortex R5F Subsystem section in Processors and Accelerators
chapter in the device TRM.

7.2.3 MCU Arm Cortex-R5F Subsystem

The MCU_RS5FSS is an Arm® Cortex®-R5F based subsystem that can run safety processing or be used as
a general purpose MCU. The processor includes 32KB instruction Cache, 32KB data cache, and 64KB Tightly
Coupled Memory.

For more information, see Cortex R5F Subsystem section in Processors and Accelerators chapter in the device
TRM.
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7.3 Accelerators and Coprocessors
7.3.1 Graphics Processing Unit (GPU)

The GPU is an area optimized Graphics Core supporting OpenGL ES 3.2 and Vulkan 1.2.

For more information, see Graphics Processing Unit section in the Processors and Accelerators chapter of the
device TRM.

7.3.2 Video Accelerator

The Video Accelerator is a 4K codec that supports both HEVC and H.264 video formats. It provides high
performance encode and decode capability up to 4K UHD resolution and up to 300Mpixels/s operation.

For more information, see Video Accelerator section in the Processors and Accelerators chapter of the device
TRM.
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7.4 Other Subsystems

7.4.1 Dual Clock Comparator (DCC)

The Dual Clock Comparator (DCC) is used to determine the accuracy of a clock signal during the time
execution of an application. Specifically, the DCC is designed to detect drifts from the expected clock frequency.
The desired accuracy can be programed based on calculation for each application. The DCC measures the
frequency of a selectable clock source using another input clock as a reference.

For more information, see Dual Clock Comparator section in Peripherals chapter in the device TRM.
7.4.2 Data Movement Subsystem (DMSS)

The DMSS module provides data movement (DMA) and bridges between crossbar module CBASS switched
interconnect and the packet streaming fabric (network on chip) on the device.

The Data Movement Subsystem (DMSS) consists of DMA/Queue Management components and Peripherals:
» Packet DMA (PKTDMA)

* Block Copy DMA (BCDMA)

* Ring Accelerator

» Packet Streaming Interface (PSILSS)

* Infrastructure components such as CBASS, secure proxy, and an interrupt aggregator

For more information, see Data Movement Architecture Overview section in Peripherals chapter in the device
TRM.

7.4.3 Memory Cyclic Redundancy Check (MCRC)

VBUSM CRC controller is a module which is used to perform CRC (Cyclic Redundancy Check) to verify the
integrity of a memory system. A signature representing the contents of the memory is obtained when the
contents of the memory are read into MCRC Controller. The responsibility of MCRC controller is to calculate
the signature for a set of data and then compare the calculated signature value against a pre-determined good
signature value. MCRC controller provides four channels to perform CRC calculation on multiple memories in
parallel and can be used on any memory system.

For more information, see Memory Cyclic Redundancy Check section in Peripherals chapter in the device TRM.
7.4.4 Peripheral DMA Controller (PDMA)

The Peripheral DMA is a simple DMA which has been architected to specifically meet the data transfer needs
of peripherals, which perform data transfers using memory mapped registers (MMRs) accessed via a standard
non-coherent bus fabric. The PDMA module is located close to one or more peripherals which require an
external DMA for data movement.

The PDMA is only responsible for performing the data movement transactions which interact with the peripherals
themselves. Data which is read from a given peripheral is packed by a PDMA source channel into a PSI-L data
stream which is then sent to a remote peer DMSS destination channel which then performs the movement of the
data into memory. Likewise, a remote DMSS source channel fetches data from memory and transfers it to a peer
PDMA destination channel over PSI-L which then performs the writes to the peripheral.

The PDMA architecture is intentionally heterogeneous (DMSS + PDMA) to right size the data transfer complexity
at each point in the system to match the requirements of whatever is being transferred to or from. Peripherals
are typically FIFO based and do not require multi-dimensional transfers beyond their FIFO dimensioning
requirements, so the PDMA transfer engines are kept simple with only a few dimensions (typically for sample
size and FIFO depth), hardcoded address maps, and simple triggering capabilities.

Multiple source and destination channels are provided within the PDMA which allow multiple simultaneous
transfer operations to be ongoing. The DMA controller maintains state information for each of the channels and
employs round-robin scheduling between channels in order to share the underlying DMA hardware.
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Each peripheral with PDMA support has its own dedicated state machine to track the transmit and receives of
the data for each peripheral.

For more information, see Data Movement Architecture Overview section in Peripherals chapter in the device
TRM.

7.4.5 Real-Time Clock (RTC)

The basic purpose for the RTC is to keep time of day. The other equally important purpose of RTC is for Digital
Rights management. Some degree of tamper proofing is needed to ensure that simply stopping, resetting, or
corrupting the RTC does not go unnoticed so that if this occurs, the application can re-acquire the time of day

from a trusted source.
For more information, see Real-Time Clock section in Peripherals chapter in the device TRM.
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7.5 Peripherals
7.5.1 Gigabit Ethernet Switch (CPSW3G)

The 3-port Gigabit Ethernet Switch (CPSW3G) subsystem provides Ethernet packet communication for the
device and can be configured as an Ethernet switch. It supports two external 10/100/1000Mbps Ethernet ports
with selectable RGMII and RMII interfaces and one internal Communications Port Programming Interface (CPPI)
port.

For more information, see Gigabit Ethernet Switch section in Peripherals chapter in the device TRM.
7.5.2 Camera Serial Interface Receiver (CSI_RX_IF)

The integration of the CSI_RX_IF module allows the device to stream video inputs from multiple cameras to
internal memory.

For more information, see Camera Serial Interface Receiver section in Peripherals chapter in the device TRM.
7.5.3 Display Subsystem (DSS)

The Display Subsystem (DSS) is a flexible, multi-pipeline subsystem that supports high-resolution display
outputs. DSS includes input pipelines providing multi-layer blending with transparency to enable on-the-fly
composition. Various pixel processing capabilities are supported, such as color space conversion and scaling,
among others. DSS includes a DMA engine, which allows direct access to the frame buffer (device system
memory). Display outputs can connect seamlessly to an Open LVDS Display Interface transmitter (OLDIO),
Display Serial Interface transmitter (DSITXO0), or can directly drive device pads as a Display Parallel Interface
(DPI).

For more information, see Display Subsystem section in Peripherals chapter in the device TRM.
7.5.4 Enhanced Capture (ECAP)

The Enhanced Capture (ECAP) module is a timing peripheral designed to accurately capture and measure
external signal characteristics such as period, frequency, duty cycle, or pulse width. ECAP operates using a
32-bit time-stamp counter and up to four 32-bit capture registers. Captured values can be used to calculate
timing intervals, generate interrupts, or trigger other peripherals.

The module can generate interrupts on any of the capture events and supports both absolute time-capture
and delta-time stamp capture modes, programmable edge polarity for each capture event, and can operate in
auxiliary PWM (APWM) mode to generate a PWM output when not used for capture. The ECAP also supports
one-shot capture mode of up to four time-stamp events, and continuous capture mode of time stamps in a
four-deep circular buffer.

These capabilities make the ECAP module useful for speed measurement, position sensing, and precise input
signal monitoring control applications.

For more information, see Enhanced Capture (ECAP) Module section in Peripherals chapter in the device TRM.
7.5.5 Error Location Module (ELM)

The Error Location Module (ELM) operates in conjunction with the General-Purpose Memory Controller (GPMC)
to support error detection and correction for NAND flash memories. It processes syndrome polynomials
generated during NAND page reads using a Bose—Chaudhuri-Hocquenghem (BCH) algorithm to identify error
locations within a data block. The ELM supports 4-, 8-, and 16-bit error correction per 512-byte block, with
interrupt generation upon completion and register-based access to error count and location data.

For more information, see Error Location Module (ELM) section in Peripherals chapter in the device TRM.
7.5.6 Enhanced Pulse Width Modulation (EPWM)

Enhanced Pulse Width Modulation (EPWM) module is a highly flexible timer-based peripheral used for
generating precise pulse-width modulated waveforms for motor control, digital power, and general-purpose
timing applications.
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The EPWM module provides programmable period, duty cycle, and phase control, with features such as dead-
band generation with independent rising- and falling-edge delay control, trip-zone inputs for fault handling,
time-base synchronization input/output signals for synchronization with other EPWM modules, and ability to
generate events to trigger CPU interrupts and ADC conversions, thus enabling precise synchronization between
control loops and waveform generation.

Additional capabilities include PWM chopping by a high-frequency carrier signal to reduce EMI and improve
signal quality, and programmable event prescaling functionality for fine-grained control over how often PWM
events trigger actions.

For more information, see Enhanced Pulse Width Modulation (EPWM) section in Peripherals chapter in the
device TRM.

7.5.7 Error Signaling Module (ESM)

The Error Signaling Module (ESM) aggregates events and/or errors from throughout the device into one location.
It can signal both low and high priority interrupts to a processor to deal with an event and/or manipulate an 1/0
error pin to signal an external hardware that an error has occurred. Therefore an external controller is able to
reset the device or keep the system in a safe, known state.

For more information, see Error Signaling Module section in Peripherals chapter in the device TRM.
7.5.8 Enhanced Quadrature Encoder Pulse (EQEP)

The Enhanced Quadrature Encoder Pulse (EQEP) peripheral is used to interface with quadrature-encoded
signals from rotary or linear encoders, commonly used in high performance motion and position control systems,
providing accurate position, direction, and speed information.

The EQEP module supports decoding of A-phase and B-phase signals, along with index signal (QEPI) for
absolute position reference.

The 32-bit EQEP module features a position counter and control unit for position measurement with
programmable reset, a quadrature edge-capture unit for low-speed measurement, a unit time base for real-time
speed measurement, along with a watchdog timer for loss of encoder activity. The EQEP also generates
interrupts on compare, overflow/underflow, and index events, supporting flexible motion control algorithms.

For more information, see Enhanced Quadrature Encoder Pulse (EQEP) section in Peripherals chapter in the
device TRM.

7.5.9 General-Purpose Interface (GPIO)

The General-Purpose Input/Output (GPIO) peripheral provides dedicated general-purpose pins that can be
configured as either inputs or outputs. When configured as an output, the user can write to an internal register to
control the state driven on the output pin. When configured as an input, user can obtain the state of the input by
reading the state of an internal register.

A GPIO module supports up to 144 dedicated signals distributed in 9 banks, each one comprising up to 16 GPIO
signals.

Interrupt generation can be enabled independently for each bank of 16 GPIO signals. Interrupts can be triggered
by rising and/or falling edge, specified for each interrupt capable GPIO signal.

In addition, the GPIO peripheral can produce DMA synchronization events in different event generation modes.
GPIO signals set/clear functionality is also available.

For more information, see General-Purpose Interface section in Peripherals chapter in the device TRM.
7.5.10 General-Purpose Memory Controller (GPMC)

The General-Purpose Memory Controller is a unified memory controller dedicated for interfacing with external
memory devices like:
» Asynchronous SRAM-like memories and application-specific integrated circuit (ASIC) devices
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» Asynchronous, synchronous, and page mode (available only in non-multiplexed mode) burst NOR flash
devices

*  NAND flash

* Pseudo-SRAM devices

For more information, see General-Purpose Memory Controller section in Peripherals chapter in the device
TRM.

7.5.11 Global Timebase Counter (GTC)

The GTC module is a 64-bit free-running up-counter compliant with Arm®v8 system counter requirments, with
no rollover over the device lifetime when the full 64-bit counter is used, and support of selectable counter-bit
outputs as a push events.

The GTC provides a unified time reference across all cores and peripherals for consistent timestamping and
synchronization.

For more information, see Global Timebase Counter section in Peripherals chapter in the device TRM.
7.5.12 Inter-Integrated Circuit (12C)

The Inter-Integrated Circuit (12C) controller provides an interface between a local host (LH), such as an Arm and
any |12C-bus-compatible device that connects via the 12C serial bus. External components attached to the 12C bus
can serially transmit and receive up to 8 bits of data to and from the LH device through the 2-wire 12C interface.

Each multicontroller I2C module can be configured to act like a target or controller I2C-compatible device.

The I2C instances are implemented with 12C compliant, open-drain 1/0O buffers, or with standard push-pull 1/0
buffers. The 12C instances associated with 12C open-drain 1/O buffers can support HS-mode (up to 3.4Mbps
when operating at 1.8V, and limited to 400kbps when operating at 3.3V).

The I12C instances associated with standard push-pull I/O buffers can support Fast-mode (up to 400kbps). The
standard push-pull 1/0O buffers being used on these ports are connected such they emulate open-drain outputs.
This emulation is achieved by forcing a constant low output and disabling the output buffer to enter the Hi-Z
state.

For more information, see Inter-Integrated Circuit section in Peripherals chapter in the device TRM.
7.5.13 Modular Controller Area Network (MCAN)

The Controller Area Network (CAN) is a serial communications protocol which efficiently supports distributed
real-time control with a high level of security. CAN has high immunity to electrical interference and the ability
to self-diagnose and repair data errors. In a CAN network, many short messages are broadcast to the entire
network, which provides for data consistency in every node of the system.

The MCAN module supports both classic CAN and CAN FD (CAN with Flexible Data-Rate) specifications. CAN
FD feature allows high throughput and increased payload per data frame. The classic CAN and CAN FD devices
can coexist on the same network without any conflict.

CAN and CAN FD devices connect to the physical layer of the CAN network through external (for the device)
transceivers. Each MCAN module supports flexible bit rates greather than 1Mbps and is compliant to ISO
11898-1:2015.

For more information, see Modular Controller Area Network (MCAN) section in Peripherals chapter in the device
TRM.

7.5.14 Multichannel Audio Serial Port (MCASP)

The MCASP functions as a general-purpose audio serial port, optimized for the requirements of various audio
applications. The MCASP module can operate in both transmit and receive modes. The MCASP is useful for
time-division multiplexed (TDM) stream, Inter-IC Sound (12S) protocols reception and transmission as well as
for an inter-component digital audio interface transmission (DIT). The MCASP has the flexibility to gluelessly
connect to a Sony/Philips digital interface (S/PDIF) transmit physical layer component.
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Although inter-component digital audio interface reception (DIR) mode (this is, S/PDIF stream receiving) is not
natively supported by the MCASP module, a specific TDM mode implementation for the MCASP receivers allows
an easy connection to external DIR components (for example, S/PDIF to I2S format converters).

For more information, see Multichannel Audio Serial Port section in Peripherals chapter in the device TRM.
7.5.15 Multichannel Serial Peripheral Interface (MCSPI)

The MCSPI is an enhanced SPI module that supports multichannel transmit/receive communication and can
operate in both controller and peripheral modes. In controller mode the module can interface with up to four
channels, while in peripheral mode supports a single channel.

Each channel supports two independent DMA requests (one for read and one for write) and one interrupt for
efficient data transfer, a programmable start-bit (Last Output Stop Start Insertion (LOSSI) mode) to ensure
proper framing and synchronization in multi-channel communication, a built-in FIFO for data throughput and
word access efficiency, and a serial clock with programmable frequency, polarity and phase.

The MCSPI module supports configurable SPI word length in the range of 4 to 32 bits. Additionally,
programmable shift operations and timing control between chip select and external clock generation are
provided.

For more information, see Multichannel Serial Peripheral Interface section in Peripherals chapter in the device
TRM.

7.5.16 Multi-Media Card Secure Digital (MMCSD)

The MMCSD Host Controller provides an interface to embedded Multi-Media Card (MMC), Secure Digital
(SD), and Secure Digital 10 (SDIO) devices. The MMC/SD controller deals with MMC/SD/SDIO protocol at
transmission level — packing data, adding CRC, start/end bit, and checking for syntactical correctness.

The MMCSD Host Controller has been implemented as a 4-bit subsystem and 8-bit subsystem. The 4-bit
subsystem supports removable SD cards compliant with the SD Physical Layer Specification v3.01, and
embedded SDIO devices compliant with the SDIO Specification v3.00. The 8-bit subsystem supports eMMC
devices compliant with the JEDEC eMMC electrical standard v5.1 (JESD84-B51), and embedded SDIO devices
compliant with the SDIO Specification v3.00.

For more information, see Multi-Media Card Secure Digital (MMCSD) Interface section in Peripherals chapter in
the device TRM.

7.5.17 Octal Serial Peripheral Interface (OSPI)

The Octal Serial Peripheral Interface (OSPI) module is a Serial Peripheral Interface (SPI) module which allows
single, dual, quad or octal read and write access to external flash devices with dual (DDR) or single (SDR)
data rate. This module has a memory mapped register interface, which provides a direct memory interface for
accessing data from external flash devices, simplifying software requirements.

The module supports DDR and DTR protocols (including Octal DDR with DQS), XIP (continuous mode),
programmable device sizes and delays, and write protection regions. Additional features include bidirectional
CRC, ECC error handling, programmable interrupt generation, and a programmable data decoder for continuous
addressing and device boundary detection.

For more information, see Octal Serial Peripheral Interface (OSPI) section in Peripherals chapter in the device
TRM.

7.5.18 Timers

The general-purpose timer (TIMER) is a 32-bit module that supports timer mode for periodic event generation,
capture mode for precise timestamping of external events, and compare mode for match-based interrupts.
TIMER modules support cascading two 32-bit timers to form a 64-bit counter.

TIMER contains a free running upward counter with auto reload capability on overflow and can be read and
written on the fly (while counting). TIMER supports interrupts generated on overflow, compare and capture
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events. All internal timer interrupt sources are merged in one module interrupt line and one wake-up line and
each internal interrupt source can be independently enabled or disabled.

TIMER modules can generate 1-ms tick with 32768-Hz functional clock.
For more information, see Timers section in Peripherals chapter in the device TRM.
7.5.19 Universal Asynchronous Receiver/Transmitter (UART)

The UART is a peripheral that utilizes the DMA for data transfer or interrupt polling via host CPU. All UART
modules support IrDA and CIR modes when 48MHz function clock is used. Each UART can be used for
configuration and data exchange with a number of external peripheral devices or interprocessor communication
between devices.

The UART module supports high-speed communication up to 3.6Mbps with a 64-byte FIFO buffer for both
transmission and reception, and includes advanced features like auto flow control, configurable data formats,
sleep mode, and extended modem control signals. It also offers programmable interrupt levels, auto-baud
detection, and internal loopback for testing.

For more information, see Universal Synchronous/Asynchronous Receiver/Transmitter section in Peripherals
chapter in the device TRM.

7.5.20 Universal Serial Bus Subsystem (USBSS)

The Universal Serial Bus Subsystem (USBSS) provides a connectivity solution for numerous consumer portable
devices by implementing a mechanism for data transfer between USB devices.

USBSS features Dual Role Device (DRD) functionality, enabling operation in Host mode at High-Speed
(480Mbps), Full-Speed (12Mbps), or Low-Speed (1.5Mbps), and Peripheral mode at High-Speed (480Mbps)
or Full-Speed (12Mbps), offering flexible operation and integrated VBUS detection. The subsystem is compliant
with the xHCI 1.1 specification for host controller interface compatibility.

For more information, see Universal Serial Bus Subsystem (USBSS) section in Peripherals chapter in the device
TRM.
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8 Applications, Implementation, and Layout

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl does not warrant its accuracy or completeness. TI's customers are responsible for
determining suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

8.1 Device Connection and Layout Fundamentals
8.1.1 Power Supply
8.1.1.1 Power Supply Designs

The Power Management IC (PMIC) recommended for the AM62Px family of processors and peripherals, along
with its operational details can be found in the PMIC for Powering AM62Px Devices Product Overview.

List of benefits when using the recommended PMIC:

» Cost and space optimized PMIC solutions specifically designed to power the AM62Px family of processors

» Supports up to Automotive ASIL-B functional safety applications when powering the AEC — Q100 qualified
AM62P-Q1 device

» Supports up to SIL-2 functional safety industrial applications when powering the AM62P device

» Full device performance entitlement as validated on Tl Evaluation boards

» Factory programmed configurations support power rail load steps, supply voltage accuracies and maximum
load currents with margins

» Factory programmed configurations support LPDDR4 memory

» Integrated ADC in the PMIC provides added benefit of making it easy to measure analog voltages (from temp
sensors, ambient light sensors etc.)

*  Meets all AM62P and AM62P-Q1 voltage and sequencing requirements, refer to Section 6.5, Recommended
Operating Conditions and Section 6.12.2.2, Power Supply Sequencing

8.1.1.2 Power Distribution Network Implementation Guidance

The Sitara Processor Power Distribution Networks: Implementation and Analysis provides guidance for
successful implementation of the power distribution network. This includes PCB stackup guidance as well as
guidance for optimizing the selection and placement of the decoupling capacitors. Tl only supports designs that
follow the board design guidelines contained in the application report.

8.1.2 External Oscillator
For more information about External Oscillators, see the Clock Specifications section.
8.1.3 JTAG, EMU, and TRACE

Texas Instruments supports a variety of eXtended Development System (XDS™) JTAG controllers with various
debug capabilities beyond only JTAG support. A summary of this information is available in the XDS Target
Connection Guide.

For recommendations on JTAG, EMU, and TRACE routing, see the Emulation and Trace Headers Technical
Reference Manual

8.1.4 Unused Pins

For more information about Unused Pins, see Section 5.4, Pin Connectivity Requirements
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8.2 Peripheral- and Interface-Specific Design Information
8.2.1 DDR Board Design and Layout Guidelines

The goal of the AM62Ax/AM62Dx/AM62Px LPDDR4 Board Design and Layout Guidelines is to make the
DDR system implementation straightforward for all designers. Requirements have been distilled down to a set of
layout and routing rules that allow designers to successfully implement a robust design for the topologies that Tl
supports. Tl only supports board designs using LPDDR4 memories that follow the guidelines in this document.

8.2.2 eMMC HS400 Board Design and Simulation Guidelines

Achieving eMMC operation at the maximum rate defined for HS400 data transfers presents a significant PCB
design challenge that requires strict compliance with the provided board design and simulation guidelines.

The application note AM62Px eMMC HS400 Board Design and Simulation Guidelines covers guidance for
implementing eMMC HS400 interfaces, with emphasis on signal termination, signal routing specification, and
power supply design, while also providing simulation practices, including board-model extraction and validation,
capacitor loop inductance, AC impedance, and IBIS model simulations.

Following these guidelines is essential to achieve reliable signal integrity and high-speed operation.
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8.2.3 OSPI/QSPI/SPI Board Design and Layout Guidelines

The following section details the PCB routing guidelines that must be observed when connecting OSPI, QSPI, or
SPI devices.

8.2.3.1 No Loopback, Internal PHY Loopback, and Internal Pad Loopback

The OSPI[x]_CLK output pin must be connected to the CLK input pin of the attached OSPI/QSPI/SPI device
The signal propagation delay from the OSPI[x]_CLK pin to the attached OSPI/QSPI/SPI device CLK pin (A to
B) must be < 450ps (~7cm as stripline or ~8cm as microstrip)

The signal propagation delay of each OSPI[x]_DJ[y] and OSPI[x]_CSn[z] pin to the corresponding attached
OSPI/QSPI/SPI device data and control pin (E to F, or F to E) must be approximately equal to the signal
propagation delay from the OSPI[x]_CLK pin to the attached OSPI/QSPI/SPI device CLK pin (A to B)

50Q PCB routing is recommended along with series terminations, as shown in Figure 8-1

Propagation delays and matching:

— (AtoB)<450ps

— (EtoF,orFtoE)=((AtoB) £ 60ps)

A B
R1
00*
OSPI/QSPI/SPI
OSPIx]_CLK Device Clock Input
OSPI[x]_LBCLKO
OSPI[x]_DQS OSPI Device DQS
E F
-O O
OSPI[X]_D[y], OSPI/QSPI/SPI
OSPI[x]_CSn[Z] Device I0[y], CS#

OSPI_Board_01

* 0Q resistor (R1), located as close as possible to the OSPI[x]_CLK pin, is placeholder for fine tuning, if needed.

Figure 8-1. OSPI Connectivity Schematic for No Loopback, Internal PHY Loopback, and Internal Pad
Loopback
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8.2.3.2 External Board Loopback

* The OSPI[x]_CLK output pin must be connected to the CLK input pin of the attached OSPI/QSPI/SPI device

*  The OSPI[x]_LBCLKO output pin must be looped back to the OSPI[x]_DQS input pin

» The signal propagation delay of the OSPI[x]_LBCLKO pin to the OSPI[x]_DQS pin (C to D) must be
approximately twice the propagation delay of the OSPI[x]_CLK pin to the attached OSPI/QSPI/SPI device
CLK pin (A to B)

» The signal propagation delay of each OSPI[x]_D[y] and OSPI[x]_CSn[z] pin to the corresponding attached
OSPI/QSPI/SPI device data and control pin (E to F, or F to E) must be approximately equal to the signal
propagation delay from the OSPI[x]_CLK pin to the attached OSPI/QSPI/SPI device CLK pin (A to B)

» 50Q PCB routing is recommended along with series terminations, as shown in Figure 8-2

* Propagation delays and matching:

— (CtoD)=2x((A to B) £ 30ps), see the exception note below.
— (EtoF,orFtoE)=((Ato B) £+ 60ps)

Note

The External Board Loopback hold time requirement (defined by parameter number O16 in the OSPI0
Timing Requirements - PHY DDR Mode section) may be larger than the hold time provided by a
typical OSPI/QSPI/SPI device. In this case, the propagation delay of OPSI[x]_LBCLKO pin to the
OSPI[x]_DQS pin (C to D) can be reduced to provide additional hold time.

A B
R1
00*
OSPI/QSPI/SPI
OSPIx]_CLK Device Clock Input
C
R1
00*
OSPI[x]_LBCLKO
: D
OSPI[x]_DQS OSPI Device DQS
E F
-O O
OSPI[x]_Dly], OSPI/QSPI/SPI
OSPI[x]_CSn[z] Device 10[y], CS#

OSPI_Board_02

* 0Q resistor (R1), located as close as possible to the OSPI[x]_CLK and OSPI[x]_LBCLKO pins, is a placeholder for fine tuning, if
needed.

Figure 8-2. OSPI Connectivity Schematic for External Board Loopback
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8.2.3.3 DQS (only available in Octal SPI devices)

» The OSPI[x]_CLK output pin must be connected to the CLK input pin of the attached OSPI/QSPI/SPI device

* The DQS pin of the attached OSPI/QSPI/SPI device must be connected to OSPI[x]_DQS pin

* The signal propagation delay from the attached OSPI/QSPI/SPI device DQS pin to the OSPI[x]_DQS pin (D
to C) must be approximately equal to the signal propagation delay from the OSPI[x]_CLK pin to the attached
OSPI/QSPI/SPI device CLK pin (A to B)

» The signal propagation delay of each OSPI[x]_D[y] and OSPI[x]_CSn[z] pin to the corresponding attached
OSPI/QSPI/SPI device data and control pin (E to F, or F to E) must be approximately equal to the signal
propagation delay from the OSPI[x]_CLK pin to the attached OSPI/QSPI/SPI device CLK pin (A to B)

* 50Q PCB routing is recommended along with series terminations, as shown in Figure 8-3

* Propagation delays and matching:

— (DtoC)=((AtoB)*30ps)
— (EtoF,orFtoE)=((Ato B) £ 60ps)

A B
R1

00"

OSPI/QSPI/SPI

OSPI[x]_CLK Device Clock Input

Y

OSPI[x]_LBCLKO

a

OSPI[x]_DQS OSPI Device DQS
E F
—O OH
OSPI[x]_Dly], OSPI/QSPI/SPI
OSPI[x]_CSn[z] Device |0[y], CS#

OSPI_Board_03

* 0Q resistor (R1), located as close as possible to the OSPI[x]_CLK pin, is a placeholder for fine tuning, if needed.

Figure 8-3. OSPI Connectivity Schematic for DQS
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8.2.4 USB VBUS Design Guidelines

The USB 3.1 specification allows the VBUS voltage to be as high as 5.5V for normal operation, and as high as
20V when the Power Delivery addendum is supported. Some automotive applications require a max voltage to
be 30V.

The device requires the VBUS signal voltage be scaled down using an external resistor divider (as shown in
the Figure 8-4), which limits the voltage applied to the actual device pin (USBO_VBUS). The tolerance of these
external resistors should be equal to or less than 1%, and the leakage current of Zener diode at 5V should be
less than 100nA.

Device

USBn_VBUS

VBUS signal

10 kQ
+1%

6.8V
(BZX84C6V8 or equivalent)

VSS VSS

J7TES_USB_VBUS_01

Figure 8-4. USB VBUS Detect Voltage Divider / Clamp Circuit

The USBO_VBUS pin can be considered to be fail-safe because the external circuit in Figure 8-4 limits the input
current to the actual device pin in a case where VBUS is applied while the device is powered off.

8.2.5 System Power Supply Monitor Design Guidelines

The VMON_VSYS pin provides a way to monitor a system power supply. This system power supply is typically
a single pre-regulated power source for the entire system and can be connected to the VMON_VSYS pin via
and external resistor divider circuit. This system supply is monitored by comparing the external voltage divider
output voltage to an internal voltage reference, where a power fail event is triggered when the voltage applied
to VMON_VSYS drops below the internal reference voltage. The actual system power supply voltage trip point
is determined by the system designer when selecting component values used to implement the external resistor
voltage divider circuit.

When designing the resistor divider circuit the designer must understand various factors which contribute to
variability in the system power supply monitor trip point. The first thing to consider is the initial accuracy of
the VMON_VSYS input threshold which has a nominal value of 0.45V, with a variation of +3%. Precision
1% resistors with similar thermal coefficient are recommended for implementing the resistor voltage divider.
This minimizes variability contributed by resistor value tolerances. Input leakage current associated with
VMON_VSYS must also be considered since any current flowing into the pin creates a loading error on the
voltage divider output. The VMON_VSYS input leakage current can be in the range of 10nA to 2.5uA when
applying 0.45V.

Note

The resistor voltage divider shall be designed such that the output voltage never exceeds the
maximum value defined in the Recommended Operating Conditions section, during normal operating
conditions.

Figure 8-5 presents an example, where the system power supply is nominally 5V and the maximum trigger
threshold is 5V - 10%, or 4.5V.
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For this example, the designer must understand which variables effect the maximum trigger threshold when
selecting resistor values. A device which has a VMON_VSYS input threshold of 0.45V + 3% needs to be
considered when trying to design a voltage divider that doesn’t trip until the system supply drops 10%. The effect
of resistor tolerance and input leakage also needs to be considered, but the contribution to the maximum trigger
point is not obvious. When selecting component values which produce a maximum trigger voltage, the system
designer must consider a condition where the value of R1 is 1% low and the value of R2 is 1% high combined
with a condition where input leakage current for the VMON_VSYS pin is 2.5uA. When implementing a resistor
divider where R1 = 4.81KQ and R2 = 40.2KQ, the result is a maximum trigger threshold of 4.517V.

Once component values have been selected to satisfy the maximum trigger voltage as described above, the
system designer can determine the minimum trigger voltage by calculating the applied voltage that produces an
output voltage of 0.45V - 3% when the value of R1 is 1% high and the value of R2 is 1% low, and the input
leakage current is 10nA, or zero. Using an input leakage of zero with the resistor values given above, the result
is a minimum trigger threshold of 4.013V.

This example demonstrates a system power supply voltage trip point that ranges from 4.013V to 4.517V.
Approximately 250mV of this range is introduced by VMON_VSYS input threshold accuracy of +3%,
approximately 150 mV of this range is introduced by resistor tolerance of +1%, and approximately 100mV of
this range is introduced by loading error when VMON_VSYS input leakage current is 2.5pA.

The resistor values selected in this example produces approximately 100pA of bias current through the resistor
divider when the system supply is 4.5V. The 100mV of loading error mentioned above can be reduced to about
10mV by increasing the bias current through the resistor divider to approximately 1mA. So resistor divider bias
current vs loading error is something the system designer needs to consider when selecting component values.

The system designer must also consider implementing a noise filter on the voltage divider output since
VMON_VSYS has minimum hysteresis and a high-bandwidth response to transients. This can be done by
installing a capacitor across R1 as shown in Figure 8-5. However, the system designer must determine the
response time of this filter based on system supply noise and expected response to transient events.

Device

VMON_VSYS

VSYS
(System Power Supply)

40.2 kQ £1%

C1
Value = Determined by system designer

R1

VSS

SPRSP56_VMON_ER_MON_01

Figure 8-5. System Supply Monitor Voltage Divider Circuit

VMON_1P8 SOC pin provides a way to monitor external 1.8V power supplies. This pin must be connected
directly to their respective power source. An internal resistor divider with software control is implemented inside
the SoC for each of these pins. Software can program each internal resistor divider to create appropriate under
voltage and over voltage interrupts.

VMON_3P3_SOC pin provides a way to monitor external 3.3V power supplies. This pin must be connected
directly to their respective power source. An internal resistor divider with software control is implemented inside
the SoC for each of these pins. Software can program each internal resistor divider to create appropriate under
voltage and over voltage interrupts.
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8.2.6 High Speed Differential Signal Routing Guidance

The High Speed Interface Layout Guidelines provides guidance for successful routing of the high speed
differential signals. This includes PCB stackup and materials guidance as well as routing skew, length and
spacing limits. Tl supports only designs that follow the board design guidelines contained in the application note.

8.2.7 Thermal Solution Guidance

The Thermal Design Guide for DSP and ARM Application Processors provides guidance for successful
implementation of a thermal solution for system designs containing this device. This document provides
background information on common terms and methods related to thermal solutions. Tl only supports designs
that follow system design guidelines contained in the application note.
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8.3 Clock Routing Guidelines
8.3.1 Oscillator Routing

When designing the printed-circuit board:

Place all crystal circuit components as close as possible to the respective device pins.

Route the crystal circuit traces on the outer layer of the PCB and minimize trace lengths to reduce parasitic
capacitance and minimize crosstalk from other signals.

Place a continuous ground plane on the adjacent layer of the PCB such that it is under all crystal circuit
components and crystal circuit traces.

Route a ground guard around the crystal circuit components to shield it from any adjacent signals routed on
the same layer as the crystal circuit traces. Insert multiple vias to stitch down the ground guard such that it
does not have any unterminated stubs.

Route a ground guard between the MCU_OSCO0_XI and MCU_OSCO0_XO signals to shield the
MCU_OSCO0_XI signal from the MCU_OSCO0_XO0 signal. Insert multiple vias to stitch down the ground guard
such that it does not have any unterminated stubs.

Connect all crystal circuit ground connections and ground guard connections directly to the adjacent layer
ground plane, and the device VSS ground plane if they are implemented separately on different layers of the
PCB.

Note
Implementing a ground guard between the MCU_OSCO0_XI and MCU_OSCO0_XO signals is critical
to minimize shunt capacitance between the two signals. Routing these two signals adjacent to each
other without a ground guard between them will effectively reduce the gain of the oscillator amplifier,
which reduces its ability to start oscillation.

GND vias
Device
GND plane ——p MCU_OSCO0_XI
o
3
S
(2]
)
O
o
©
GND guard — o
MCU_OSCO0_XO
GND vias
Figure 8-6. MCU_OSCO0 PCB requirements
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9 Device and Documentation Support

9.1 Device Nomenclature

To designate the stages in the product development cycle, Tl assigns prefixes to the part humbers of all
microprocessors (MPUs) and support tools. Each device has one of three prefixes: X, P, or null (no prefix) (for
example, AM62P54CVMSIAMHRQ1). Texas Instruments recommends two of three possible prefix designators
for its support tools: TMDX and TMDS. These prefixes represent evolutionary stages of product development
from engineering prototypes (TMDX) through fully qualified production devices and tools (TMDS).

Device development evolutionary flow:

X  Experimental device that is not necessarily representative of the final device's electrical specifications and
may not use production assembly flow.

P  Prototype device that is not necessarily the final silicon die and may not necessarily meet final electrical
specifications.

null Production version of the silicon die that is fully qualified.
Support tool development evolutionary flow:

TMDX Development-support product that has not yet completed Texas Instruments internal qualification testing.
TMDS Fully-qualified development-support product.

X and P devices and TMDX development-support tools are shipped against the following disclaimer:
"Developmental product is intended for internal evaluation purposes.”

Production devices and TMDS development-support tools have been characterized fully, and the quality and
reliability of the device have been demonstrated fully. Tl's standard warranty applies.

Predictions show that prototype devices (X or P) have a greater failure rate than the standard production
devices. Texas Instruments recommends that these devices not be used in any production system because their
expected end-use failure rate still is undefined. Only qualified production devices are to be used.

For orderable part numbers of AM62Px devices in the AMH package type, see the Package Option Addendum
of this document, the Tl website (ti.com), or contact your Tl sales representative.
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9.1.1 Standard Package Symbolization

Note

Some devices may have a cosmetic circular marking visible on the top of the device package which
results from the production test process. In addition, some devices may also show a color variation in
the package substrate which results from the substrate manufacturer. These differences are cosmetic
only with no reliability impact.

TI TI aBBBBB
aBBBBBrzfYt Q BBrzfYt Q1

R ki Lotil

o 2R g 2R

ok pe e RESFE e
XXX XXX X

YYY PPP YYY PPP

A1 - A1 -
(PIN 1 INDICATOR) (PIN 1 INDICATOR)

A. The image on the left is only applicable for TMX (SR1.0) device markings/symbolization.

Figure 9-1. Printed Device Reference [SR1.0 (L), SR1.1 and later (R)]
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9.1.2 Device Naming Convention

Table 9-1. Nomenclature Description

FIELD PARAMETER | FIELD DESCRIPTION VALUE DESCRIPTION
TI Device TI Texas Instruments
manufacturer
X Prototype
a Device evolution stage P Preproduction (production test flow, no reliability data)
BLANK(™) | Production
AM62P54
BBBBBBB Base production part AMG2P52 see Device Comparison
number AMB2P34
AM62P32
A SR1.0 / AMH1.0
r Device revision(® B SR1.1/AMH1.0
C SR1.2/ AMH1.1
O
S
VA Device speed grade T See Device Speed Grades table
u
\Y
Features G Base
f (see Device Features supported by G, plus Multimedia JPEG Encoder and Display
Comparison) M Subsystem
1t09 Secure with Dummy Key / No Functional Safety
Y S:f(::;ity / Functional HtoR Secure with Production Key / No Functional Safety
StoZ Secure with Production Key / Functional Safety
t Temperature® | (—)40°C to 12500.'. 125°C Industrial and Automotive (see Recommended
perating Conditions)
Q1 Auto Qualified (AEC - Q100), eMMC (8-bits) up to HS400 on MMCO
Q1 Automotive designator
BLANK(") | Standard, eMMC (8-bits) up to HS200 on MMCO
2D Barcode varies Optional 2D barcode, provides additional device information
BLANK™
XXXXXXX Lot Trace Code (LTC)
YYY Production Code, For Tl use only
PPP Package designator AMH FCBGA (466)
. Pin one designator

(1) BLANK in the symbol or part number is collapsed so there are no gaps between characters.
(2) SR<Major.Minor> indicates Silicon Revision, and AMH<Major.Minor> represents AMH package revision

(3) Applies to device max junction temperature.
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9.2 Tools and Software
The following Development Tools support development for TI's Embedded Processing platforms:
Development Tools

Code Composer Studio™ Integrated Development Environment Code Composer Studio (CCS) Integrated
Development Environment (IDE) is a development environment that supports Tl's Microcontroller and Embedded
Processors portfolio. Code Composer Studio comprises a suite of tools used to develop and debug embedded
applications. The tool includes an optimizing C/C++ compiler, source code editor, project build environment,
debugger, profiler, and many other features. The intuitive IDE provides a single user interface taking you through
each step of the application development flow. Familiar tools and interfaces allow users to get started faster
than ever before. Code Composer Studio combines the advantages of the Eclipse® software framework with
advanced embedded debug capabilities from TI resulting in a compelling feature-rich development environment
for embedded developers.

SysConfig Tool The System Configuration tool provides a graphical user interface (GUI) that simplifies device
configuration. The tool is designed to simplify hardware and software configuration challenges to accelerate
software development. SysConfig is available as part of the Code Composer Studio™ integrated development
environment as well as a standalone application. Additionally SysConfig can be run in the cloud by visiting the TI
developer zone.

SysConfig allows developers to configure pins, peripherals, and other components, and automatically detects,
exposes, and resolves conflicts to speed software development. In addition, the clock tree tool provides a visual
implementation of the device clock connectivity.

The SysConfig tool generates output C header/code files that can be imported into software development kits
(SDKs), enabling customers to configure their software in alignment with the specific hardware requirements.

For a complete listing of development-support tools for the processor platform, visit the Texas Instruments
website at ti.com. For information on pricing and availability, contact the nearest Tl field sales office or authorized
distributor.

9.3 Documentation Support

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Notifications to register and receive a weekly digest of any product information that has changed. For change
details, review the revision history included in any revised document.

The following documents describe the AM62Px devices.
Technical Reference Manual

AMG62Px Sitara™ Processors Technical Reference Manual: Details the integration, the environment, the
functional description, and the programming models for each peripheral and subsystem in the AM62Px family of
devices.

Errata

AMG62Px Sitara™ Processors Silicon Errata: Describes the known exceptions to the functional specifications
for the device.

9.4 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

9.5 Trademarks
Sitara™, XDS™, Code Composer Studio™, and Tl E2E™ are trademarks of Texas Instruments.
Android™ is a trademark of Google LLC.

228  Submit Document Feedback Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: AM62P AM62P-Q1


https://www.ti.com/tool/CCSTUDIO
https://www.ti.com/tool/SYSCONFIG
https://dev.ti.com/
https://dev.ti.com/
https://www.ti.com
https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJ83
https://www.ti.com/lit/pdf/SPRZ574
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/product/AM62P
https://www.ti.com/product/AM62P-Q1
https://www.ti.com/lit/pdf/SPRSP89
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP89C&partnum=AM62P
https://www.ti.com/product/am62p?qgpn=am62p
https://www.ti.com/product/am62p-q1?qgpn=am62p-q1

13 TEXAS
INSTRUMENTS AM62P, AM62P-Q1
www.ti.com SPRSP89C — DECEMBER 2023 — REVISED OCTOBER 2025

MPCore™, Neon™, and CoreSight™ are trademarks of Arm Limited (or its subsidiaries) in the US and/or
elsewhere.

Arm®, Cortex®, and TrustZone® are registered trademarks of Arm Limited (or its subsidiaries) in the US and/or
elsewhere.

MIPI® is a registered trademark of Mobil Industry Processor Interface Alliance.

Secure Digital® and SD® are registered trademarks of SD Card Association.

Linux® is a registered trademark of Linus Torvalds.

Eclipse® is a registered trademark of Eclipse Foundation AISBL.

All trademarks are the property of their respective owners.

9.6 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
“: \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
9.7 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.
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10 Revision History

Changes from August 22, 2025 to October 24, 2025 (from Revision B (AUGUST 2025) to

Revision C (OCTOBER 2025)) Page
* Global: Changed the document product status from "Advance Information" to "Production Data"................... 1
* (Device Comparison): Added row to indicate GTC SUPPOIT........ccoiiuuiiiieiiiiiieeeiiieee e e eieie e et e e e sneeee e e snnaeee s 7
* (UART1 Signal Descriptions): Corrected the description for UART1_DCDN........ccuiieiiiiiiiee e 71
* (Connectivity Requirements): Updated the Connection Requirements descriptions for CSI0 balls to clarify
connectivity expectations when not using all four [aNes..............oeeeiiiiiiiiiiiiiiiieeeee e 74
* (Connectivity Requirements): Updated the Connection Requirements descriptions for DSIO balls to clarify
connectivity expectations when not using all four [aNes...............eeeiiiiiiiiiiiiiiiie e 74
* (Specifications): Deleted preliminary specifications NOTE...........cooiiiiiiiiiiiii e 78
* (Power Consumption Summary): Added link to Power Estimation Tool user's guide............c.ccccccveeiviiiieneens 83
* (Thermal Resistance Characteristics): Added NOTE...........coiiiiiiiii e 91
* (CPTS): Updated reference name for the TRM section under the timing tables............cccccoviiiiiiiiiine e, 127
+ (ECAP - Timing Requirements and Switching Characteristics): Updated the clock source referenced in table
1] (=t PO PPPPPURPR N 132
+ (EPWM - Timing Requirements and Switching Characteristics): Updated the clock source referenced in table
1] (= PO PPPPPURPR 135
* (EQEP - Timing Requirements): Updated the clock source referenced in table note 1.........cc.coccoeveninnenn. 137

(GPMC and NOR Flash Timing Requirements — Synchronous Mode): Removed the GPMC_FCLK=100MHz
column timing values and the associated not_div_by 1 _mode timing values for GPMC_FCLK=133MHz.
Simplified several parameter descriptions. Also removed two table notes, one that described register
configuration for GPMC_FCLK selection, and another that described register configuration for

Lo TNV o Y2 T 12T T [ 139
(GPMC and NOR Flash Switching Characteristics — Synchronous Mode): Removed the
GPMC_FCLK=100MHz column timing values and the associated not_div_by 1 _mode timing values for
GPMC_FCLK=133MHz. Simplified several parameter descriptions. Changed the timing variable in
parameters F3 and F11 to "D". Removed the "J" timing variable from the F15 and F17 parameters. Updated

L1 SR €= o] (SN T ] (T TR PPPRPTTR 139
(GPMC and NOR Flash Timing Requirements — Asynchronous Mode): Removed the MODE column and the
table note that described register configuration for div_by 1 mode. Added the correct table note for

0= 1= T TS C=Y gl o PSP 147
(GPMC and NOR Flash Switching Characteristics — Asynchronous Mode): Removed the MODE column and
redundant rows. Also removed the table note that described register configuration for div_by 1 mode...... 147
(GPMC and NAND Flash Timing Requirements — Asynchronous Mode): Removed the MODE column and the
table note that described register configuration for div_by 1 mode...........ccccomimiiiiiiiiiiiiicee e, 154
(GPMC and NAND Flash Switching Characteristics — Asynchronous Mode): Removed the MODE column and
the table note that described register configuration for div_by 1 _mode. Added table notes and associated

reference links for timing variables B, C, D, E, F, G, H, I, K, L, and M..........ccoooiiiiiii e, 154
(12C): Changed the supported speeds and exception descriptions so they are organized based on 10 buffer
type rather than [2C port INSTANCE.............uuiiiiieeee e e e e e e e e e e e e e e e e e e e annnnes 157
(MCAN): Updated reference name for the TRM section under the timing tables...........cccccoocciviiiiicine e, 159
(Detailed Description — A53SS): Added clarification regarding the A53SS features supported by the device.....
........................................................................................................................................................................ 207
(Detailed Description — DMSS): Added reference to the TRM to ensure consistency with the structure and
formatting of other sections in the datasheet................uuveiiiiiiii e 209

(Detailed Description — PDMA): Added clarification regarding the PDMA features supported by the device.209
(Detailed Description — CPSW3G): Added clarification regarding the CPSW3G features supported by the

(0T TP UUTPPP PP 211
(Detailed Description — ECAP): Added clarification regarding the ECAP features supported by the device..211
(Detailed Description — ELM): Added clarification regarding the ELM features supported by the device....... 211
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(Detailed Description — EQEP): Added clarification regarding the EQEP features supported by the device. 212
(Detailed Description — GP10O): Added clarification regarding the GPIO features supported by the device... 212
(Detailed Description — GTC): Added clarification regarding the GTC features supported by the device......213
(Detailed Description — 12C): Updated the first sentence to ensure consistency with the structure and

formatting of other sections in the datasheet and updated the 1/O buffer references...............ccccooiic. 213
(Detailed Description — MCAN): Added clarification regarding the MCAN features supported by the device......

........................................................................................................................................................................ 213
(Detailed Description — McASP): Removed the first sentence to ensure consistency with the structure and

formatting of other sections in the dOCUMENT.............oiiiiiii e 213
(Detailed Description — MCSPI): Added clarification regarding the MCSPI features supported by the device.....
........................................................................................................................................................................ 214

(Detailed Descriprion - OSPI): Added clarification regarding the OSPI features supported by the device.....214
(Detailed Description — Timers): Added clarification regarding the Timers features supported by the device214
(Detailed Description — UART): Added clarification regarding the UART features supported by the device..215
(Detailed Description — USBSS): Added clarification regarding the USBSS features supported by the

L0 o T S 215
* (eMMC HS400 Board Design and Simulation Guidelines): Added new section............cccccoiiiiiiiiieen, 217
* (Device Naming Convention): Changed Device revision C from "SR1.1 / AMH1.1" to "SR1.2 / AMH1.1".....227
* (Tools and Software): Added clarification regarding the SysConfig features.............occoiiiiiiiiii e, 228
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11 Mechanical, Packaging, and Orderable Information

11.1 Packaging Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

AM62P34CSMSIAMHRQ1 Active Production FCBGA (AMH) | 466 250 | LARGE T&R - Call TI Level-3-250C-168 HR -40 to 125 34CSMSI Q1
AM62P52CSMSIAMHRQ1 Active Production FCBGA (AMH) | 466 250 | LARGE T&R - Call TI Level-3-250C-168 HR -40 to 125 52CSMSI Q1
AM62P52CVMHIAMHR Active Production FCBGA (AMH) | 466 250 | LARGE T&R - Call Tl Level-3-250C-168 HR -40 to 125 52CVMHI
AM62P54CVMHIAMHR Active Production FCBGA (AMH) | 466 250 | LARGE T&R - Call TI Level-3-250C-168 HR -40 to 125 54CVMHI
AM62P54CVMSIAMHRQ1 Active Production FCBGA (AMH) | 466 250 | LARGE T&R - Call TI Level-3-250C-168 HR -40 to 125 54CVMSI Q1

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF AM62P, AM62P-Q1 :
o Catalog : AM62P

o Automotive : AM62P-Q1

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE OUTLINE
FCBGA - 2.397 mm max height
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1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
AMHO466A FCBGA - 2.397 mm max height
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NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SPRU811 (www.ti.com/lit/spru811).
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AMHO466A

EXAMPLE STENCIL DESIGN

FCBGA - 2.397 mm max height
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
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