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1 Device Overview

1.1 Features

Processor cores:

C7x floating point, vector DSP, up to 1.0 GHz, 80
GFLOPS, 256 GOPS

Deep-learning matrix multiply accelerator (MMA),
up to 8 TOPS (8b) at 1.0 GHz

Vision Processing Accelerators (VPAC) with Image
Signal Processor (ISP) and multiple vision assist
accelerators

Depth and Motion Processing Accelerators
(DMPAC)

Dual 64-bit Arm® Cortex®-A72 microprocessor
subsystem at up to 1.8 GHz, 22K DMIPS

— 1MB shared L2 cache per dual-core Cortex®-
A72 cluster

— 32KB L1 DCache and 48KB L1 ICache per
Cortex®-A72 core

Six Arm® Cortex®-R5F MCUs at up to 1.0 GHz,

12K DMIPS

— 64K L2 RAM per core memory

— Two Arm® Cortex®-R5F MCUs in isolated MCU
subsystem

— Four Arm® Cortex®-R5F MCUs in general
compute partition

Two C66x floating point DSP, up to 1.35 GHz,
40 GFLOPS, 160 GOPS

3D GPU PowerVR® Rogue 8XE GE8430, up to
750 MHz, 96 GFLOPS, 6 Gpix/sec
Custom-designed interconnect fabric supporting
near max processing entitlement

Memory subsystem:

Up to 8MB of on-chip L3 RAM with ECC and
coherency

— ECC error protection
— Shared coherent cache
— Supports internal DMA engine

External Memory Interface (EMIF) module with
ECC

— Supports LPDDR4 memory types

— Supports speeds up to 3733 MT/s

— 32-bit data bus with inline ECC up to 14.9GB/s
General-Purpose Memory Controller (GPMC)

512KB on-chip SRAM in MAIN domain, protected
by ECC

Safety: targeted to meet ASIL-D for MCU island
and ASIL-B for main processor

Integrated MCU island subsystem of Dual Arm®
Cortex®-R5F cores with floating point coprocessor
and optional lockstep operation, targeted to meet
ASIL-D safety requirements/certification

— 512B Scratchpad RAM memory

— Up to 1MB on-chip RAM with ECC dedicated for
R5F

— Integrated Cortex®-R5F MCU island isolated on
separate voltage and clock domains

— Dedicated memory and interfaces capable of
being isolated from the larger SoC

The TDA4VM main processor is targeted to meet
ASIL-B safety requirements/certification

— Widespread ECC protection of on-chip memory
and interconnect

— Built-in self-test (BIST) and fault-injection for
CPU and on-chip RAM

— Error Signaling Module (ESM) with error pin

— Runtime safety diagnostics, voltage,
temperature, and clock monitoring, windowed
watchdog timers, CRC engine for memory
integrity checks

— Safety documentation available for applications
required to meet 1ISO 26262 requirements

Device security:
Secure boot with secure runtime support

Customer programmable root key, up to RSA-4K
or ECC-512

Embedded hardware security module

Crypto hardware accelerators — PKA with ECC,
AES, SHA, RNG, DES and 3DES

High speed serial interfaces:

Integrated ethernet switch supporting

(total of 8 external ports)

— Up to eight 2.5Gb SGMII

— Up to eight RMII (10/100) or RGMII
(10/100/1000)

— Up to two QSGMII

Up to four PCI-Express® (PCle) Gen3 controllers

— Up to two lanes per controller

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
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— Genl (2.5GT/s), Gen2 (5.0GT/s), and Gen3
(8.0GT/s) operation with auto-negotiation

e Two USB 3.0 dual-role device (DRD) subsystem
— Two enhanced SuperSpeed Genl Ports
— Each port supports Type-C switching
— Each port independently configurable as USB
host, USB peripheral, or USB DRD
Automotive interfaces:
» Sixteen Modular Controller Area Network (MCAN)
modules with full CAN-FD support
Capture subsystem:
* Two CSI2.0 4L RX plus One CSI2.0 4L TX
— 2.5Gbps RX throughput per lane (20Gbps total)
Display subsystem:
* One eDP/DP interface with Multi-Display Support
(MST)
— HDCP1.4/HDCP2.2 high-bandwidth digital
content protection
* One DSI TX (up to 2.5K)
* Up to two DPI
Audio interfaces:

» Twelve Multichannel Audio Serial Port (MCASP)
modules

1.2 Applications

» Advanced surround view and park assistance
systems

» Autonomous sensor fusion / perception systems
including camera, radar and lidar sensors

Video acceleration:

Ultra-HD video, one (3840 x 2160p, 60 fps), or two
(3840 x 2160p, 30 fps) H.264/H.265 decode

Full-HD video, four (1920 x 1080p, 60 fps), or eight
(1920 % 1080p, 30 fps) H.264/H.265 decode

Full-HD video, one (1920 x 1080p, 60 fps), or up
to three (1920 x 1080p, 30 fps) H.264 encode
Flash memory interfaces:

Embedded MultiMediaCard Interface ( eMMC™
5.1)

Universal Flash Storage (UFS 2.1) interface with
two lanes

Two Secure Digital® 3.0/Secure Digital Input
Output 3.0 interfaces (SD3.0/SDI03.0)

Two simultaneous flash interfaces configured as
— One OSPI and one QSPI flash interfaces

— or HyperBus™ and QSPI flash interface
System-on-Chip (SoC) architecture:

16-nm FinFET technology

24 mm x 24 mm, 0.8-mm pitch, 827-pin FCBGA
(ALF), enables IPC class 3 PCB routing

TPS6594-Q1 Companion Power Management
ICs (PMIC):

Functional Safety support up to ASIL-D

Flexible mapping to support different use cases

Mono and multi-sensor Front camera systems
Next generation eMirror systems
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1.3 Description

The TDA4VM processor family is based on the evolutionary Jacinto™ 7 architecture, targeted at ADAS
and Autonomous Vehicle (AV) applications and built on extensive market knowledge accumulated over a
decade of TI's leadership in the ADAS processor market. The TDA4VM provides high performance
compute for both traditional and deep learning algorithms at industry leading power/performance ratios
with a high level of system integration to enable scalability and lower costs for advanced automotive
platforms supporting multiple sensor modalities in centralized ECUs or stand-alone sensors. Key cores
include next generation DSP with scalar and vector cores, dedicated deep learning and traditional
algorithm accelerators, latest Arm and GPU processors for general compute, an integrated next
generation imaging subsystem (ISP), video codec, Ethernet hub and isolated MCU island. All protected by
automotive grade safety and security hardware accelerators.

Key Performance Cores Overview

The “C7x” next generation DSP combines TI's industry leading DSP and EVE cores into a single higher
performance core and adds floating point vector calculation capabilities, enabling backward compatibility
for legacy code while simplifying software programming. The new “MMA” deep learning accelerator
enables performance up to 8 TOPS within the lowest power envelope in the industry when operating at
the typical automotive worst case junction temperature of 125°C. The dedicated ADAS/AV hardware
accelerators provide vision pre-processing plus distance and motion processing with no impact on system
performance.

General Compute Cores and Integration Overview

Separate dual core cluster configuration of Arm® Cortex®-A72 facilitates multi-OS applications with
minimal need for a software hypervisor. Up to 4 Arm® Cortex®-R5F subsystems enable low-level, timing
critical processing tasks to leave the Arm® Cortex®-A72’s unencumbered for applications. The integrated
“8XE GEB8430” GPU offers up to 100 GFLOPS to enable dynamic 3D rendering for enhanced viewing
applications. Building on the existing world-class ISP, TI's 7th generation ISP includes flexibility to process
a broader sensor suite, support for higher bit depth, and features targeting analytics applications.
Integrated diagnostics and safety features support operations up to ASIL-D levels while the integrated
security features protect data against modern day attacks. To enable systems requiring heavy data
bandwidth, a PCle hub and Gigabit Ethernet switch are included along with CSI-2 ports to support
throughput for many sensor inputs. To further the integration, the TDA4VM family also includes an MCU
island eliminating the need for an external system microcontroller.

Device Information®
PART NUMBER PACKAGE BODY SIZE
XTDAAVMXXXGALF FCBGA (827) 24.0 mm x 24.0 mm

(1) For more information, see Section 9, Mechanical, Packaging, and Orderable Information.
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1.4 Functional Block Diagram

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

TDA4VM
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(1) This interface is located on the MCU Island but is available for the full system to access.
(2) DP, SGMII, USB3.0, and PCIE[3:0] share total of twelve SerDes lanes.
(3) Two simultaneous flash interfaces configured as OSPIO and OSPI1, or HyperBus™ and OSPI1.

Figure 1-1. Functional Block Diagram
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3 Device Comparison

Table 3-1 shows the features of the SoC.

Table 3-1. Device Comparison®

FEATURES ‘ REFERENCE NAME TDA4VM
Features
rCeLII'\;It_(Ie\f l\tl)lilt?ﬁ\el}/dK\L/JalTJé]"{‘@(%_DEVICE_lD[31.11] DEVICE_ID TDA4VMSS
PROCESSORS AND ACCELERATORS
Speed Grades See Table 5-1
Arm Cortex-A72 Microprocessor Subsystem Arm A72 Dual Core
Arm Cortex-R5F®) Arm R5F Quad Core
Device Management Security Controller DMSC Yes
C7x Floating Point, Vector DSP C7x DSP Yes
Deep Learning Accelerator MMA Yes
Two C66x Floating Point DSP C66x DSP Yes
Graphics Accelerator 3D GPU PowerVR Rogue 8XE GE8430 GPU Yes
Depth and Motion Processing Accelerators DMPAC Yes
Vision Processing Accelerators VPAC Yes
Security Accelerators SA Yes
Video Encoder / Decoder VENC/ VDEC Yes
MCU Island with Lockstep Arm Cortex-R5Fs Safety Yes
PROGRAM AND DATA STORAGE
On-Chip Shared Memory (RAM) in MAIN Domain OCSRAM 512KB SRAM
On-Chip Shared Memory (RAM) in MCU Domain MCU_MSRAM 1MB SRAM
Multicore Shared Memory Controller MSMC 8MB (On-Chip SRAM with ECC)
LPDDR4 DDR Subsystem DDRSS Up to 32GB (32-bit data) with
inline ECC
SECDED 7-Bit
General-Purpose Memory Controller GPMC Up to 1GB with ECC
PERIPHERALS
Display Subsystem DSS Yes
Modular Controller Area Network Interface with Full CAN-FD Support | MCAN 16
General-Purpose /0 GPIO Up to 226
Inter-Integrated Circuit Interface 12C 9
Improved Inter-Integrated Circuit Interface 13C 3
Media Local Bus Subsystem (MLBSS) MLBSS No
Analog-to-Digital Converter ADC
Capture Subsystem with Camera Serial Interface (CSI2) CSI2.0 4L RX
CSI2.04L TX
Multichannel Serial Peripheral Interface MCSPI 11
Copyright © 2019, Texas Instruments Incorporated Device Comparison 7

Submit Documentation Feedback

Product Folder Links: TDA4VM

ADVANCE INFORMATION


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com/product/TDA4VM

NOILVINHO4NI SONVAQY

TDA4VM
SPRSP36E —FEBRUARY 2019—REVISED DECEMBER 2019

13 TEXAS
INSTRUMENTS

www.ti.com

Table 3-1. Device Comparison® (continued)

FEATURES REFERENCE NAME TDA4VM
Multichannel Audio Serial Port MCASPO 16 Serializers
MCASP1 12 Serializers
MCASP2 6 Serializers
MCASP3 4 Serializers
MCASP4 4 Serializers
MCASP5 4 Serializers
MCASP6 4 Serializers
MCASP7 4 Serializers
MCASP8 4 Serializers
MCASP9 4 Serializers
MCASP10 8 Serializers
MCASP11 8 Serializers
MultiMedia Card/ Secure Digital Interface MMCSDO eMMC (8-bits)
MMCSD1 SD/SDIO (4-bits)
MMCSD2 SD/SDIO (4-bits)
Universal Flash Storage UFS 2L Yes (2 Lanes)
Flash Subsystem (FSS) OSPIO 8-bits®@
0osPI1® 4-bits
HyperBus Yes®
4x PCI Express Port with Integrated PHY PCIEO Up to Two Lanes®
PCIE1 Up to Two Lanes®
PCIE2 Up to Two Lanes®
PCIE3 Up to Two Lanes®
2x Programmable Real-Time Unit Subsystem and TSN PRU_ICSSGO 2 x RGMII
Communication Subsystem (Ethernet Subsystem) PRU_ICSSG1 2 x SGMIl or 2 x RGMI®
Gigabit Ethernet Interface CPSW2G RMII or RGMII
CPSW9G 8 x RMII, 6 x RGMII, 8 x
SGMIIW
General-Purpose Timers TIMER 16
Enhanced High Resolution Pulse-Width Modulator Module eHRPWM
Enhanced Capture Module eCAP
Enhanced Quadrature Encoder Pulse Module eQEP
Universal Asynchronous Receiver and Transmitter UART 11
Universal Serial Bus (USB3.1) SuperSpeed Dual-Role-Device (DRD) | USBO Yes®
Ports with SS PHY USB1 ves®

(1) DP, SGMII, USB3.0, and PCIE[3:0] share total of twelve SerDes lanes.

(2) Two simultaneous flash interfaces configured as OSPIO and OSPI1, or HyperBus and OSPI1.

(3) Device supports features to aid in functional safety system designs such as lockstep Arm R5F if the part number is designated with the

F option.

(4) For more details about the CTRLMMR_WKUP_JTAG_DEVICE_ID register and DEVICE_ID bit field, see the device TRM.
(5) XJ721EGALF is the base part number for the superset device. Software should constrain the features used to match the intended

production device.

(6) OSPI1 module only pins out 4 pins and is referred to as QSPI in some contexts.
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3.1 Related Products

Companion Products for TDA4VM Review products that are frequently purchased or used in conjunction
with this product.

Reference Designs for TDA4VM TI Designs Reference Design Library is a robust reference design
library spanning analog, embedded processor and connectivity. Created by Tl experts to help you jump-
start your system design, all TI Designs include schematic or block diagrams, BOMs and design files to
speed your time to market. Search and download designs at ti.com/tidesigns.
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4 Terminal Configuration and Functions

4.1 Pin Diagram

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 4-1 shows the ball locations for the 827-ball flip chip ball grid array (FCBGA) package that are used
in conjunction with Table 4-1 through to locate signal names and ball grid numbers.
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Figure 4-1. ALF FCBGA-N827 Pin Diagram (Bottom View)
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4.2 Pin Attributes

NOTE
MCU_BOOTMODE pins are latched on the rising edge of MCU_PORz_OUT. BOOTMODE
pins are latched on the rising edge of PORz_OUT.
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Table 4-1. Pin Attributes

BALL
YSEEE BALL RESET 110 UEER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] (4] TYPE[5] | RESET REL. | VOLTAGE | POWERI[9] HYS[10] | rypg(py; UPDOWN | DSIS[13] TXDISABL
STATE [6]  MUXMODE | VALUE [8] TYPE [12] E [14]
[7]
u7 CAP_VDDS0 CAP_VDDS0 cAP
K23 CAP_VDDS0_MCU CAP_VDDS0_MCU CAP
AB21 CAP_VDDS1 CAP_VDDS1 CAP
J18 CAP_VDDS1_MCU CAP_VDDS1_MCU cAP
Y18 CAP_VDDS2 CAP_VDDS2 CAP
J19 CAP_VDDS2_MCU CAP_VDDS2_MCU CAP
w21 CAP_VDDS3 CAP_VDDS3 cAP
AA22 CAP_VDDS4 CAP_VDDS4 CAP
R22 CAP_VDDS5 CAP_VDDS5 CAP
V22 CAP_VDDS6 CAP_VDDS6 cAP
B20 CSI0_RXCLKN CSI0_RXCLKN | OFF 1.8V VDDA_OP8_CSI D-PHY TBD
RX /
VDDA_1P8_CSI
RX
A21 CSI0_RXCLKP CSI0_RXCLKP | OFF 1.8V VDDA_OP8_CSI D-PHY TBD
RX /
VDDA_1P8_CSI
RX
F16 csi0_rxrcalib CSI0_RXRCALIB A OFF 1.8V VDDA_OP8_CSI D-PHY TBD
RX /
VDDA_1P8_CSI
RX
F15 csi1_rxrcalib CSI1_RXRCALIB A OFF 18V VDDA_OP8_CSI D-PHY TBD
RX /
VDDA_1P8_CSI
RX
B17 CSI1_RXCLKN CSI1_RXCLKN | OFF 1.8V VDDA_OP8_CSI D-PHY TBD
RX /
VDDA_1P8_CSI
RX
Al8 CSI1_RXCLKP CSI1_RXCLKP | OFF 1.8V VDDA_OP8_CSI D-PHY TBD
RX /
VDDA_1P8_CSI
RX
B19 CSI0_RXNO CSI0_RXNO | OFF 1.8V VDDA_OP8_CSI D-PHY TBD
RX /
VDDA_1P8_CSI
RX
D18 CSI0_RXN1 CSI0_RXN1 | OFF 1.8V VDDA_OP8_CSI D-PHY TBD
RX /
VDDA_1P8_CSI
RX
D17 CSI0_RXN2 CSI0_RXN2 I OFF 1.8V VDDA_OP8_CSI D-PHY TBD
RX /
VDDA_1P8_CSI
RX
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Table 4-1. Pin Attributes (continued)

BALL
BALL RESET /0
RLAMORE TYPE [5] RESET REL. VOLTAGE

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] (4] L o
STATE [6] | MUXMODE | VALUE [8

E16 CSI0_RXN3 CSI0_RXN3 | OFF 18V

A20 CSI0_RXPO CSI0_RXPO | OFF 18V

C19 CSI0_RXP1 CSI0_RXP1 | OFF 18V

C18 CSI0_RXP2 CSI0_RXP2 | OFF 18V

E17 CSIO_RXP3 CSIO_RXP3 | OFF 18V

PULL RXACTIVE/
UP/DOWN | DSIS [13] | TXDISABL
TYPE [12] E [14]

BUFFER

POWER [9] HYS10] | Vg 1]

VDDA _0P8_CSI D-PHY TBD
RX/

VDDA_1P8_CSI

RX

VDDA_OP8_CSI D-PHY TBD
RX /

VDDA_1P8_CSI

RX

VDDA_OP8_CSI D-PHY TBD
RX /

VDDA_1P8_CSI

RX

VDDA_0P8_CSlI D-PHY TBD
RX/

VDDA _1P8_CSI

RX

VDDA_0P8_CSI D-PHY TBD
RX/

VDDA _1P8_CSI

RX

B16 CSI1_RXNO CSI1_RXNO | OFF 18V

D15 CSI1_RXN1 CSI1_RXN1 | OFF 18V

D14 CSI1_RXN2 CSI1_RXN2 | OFF 18V

E13 CSI1_RXN3 CSI1_RXN3 | OFF 18V

A17 CSI1_RXPO CSI1_RXPO | OFF 18V

C16 CSI1_RXP1 CSI1_RXP1 | OFF 18V

VDDA_0P8_CSI D-PHY TBD
RX /

VDDA_1P8_CSI

RX

VDDA _0P8_CSI D-PHY TBD
RX/

VDDA_1P8_CSI

RX

VDDA_OP8_CSI D-PHY TBD
RX /

VDDA_1P8_CSI

RX

VDDA_OP8_CSI D-PHY TBD
RX /

VDDA_1P8_CSI

RX

VDDA_0P8_CSlI D-PHY TBD
RX/

VDDA _1P8_CSI

RX

VDDA_0P8_CSI D-PHY TBD
RX/

VDDA _1P8_CSI

RX

C15 CSI1_RXP2 CSI1_RXP2 | OFF 18V

El4 CSI1_RXP3 CSI1_RXP3 | OFF 18V

VDDA_0P8_CSI D-PHY TBD
RX /

VDDA_1P8_CSI

RX

VDDA _0P8_CSI D-PHY TBD
RX/

VDDA_1P8_CSI

RX
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Table 4-1. Pin Attributes (continued)

PR BALL RBISSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]

J1 ddr0_ckn DDRO_CKN 10 OFF 11V VDDS_DDR DDRO TBD
H1 ddr0_ckp DDRO_CKP 10 OFF 11V VDDS_DDR DDRO TBD
K6 ddr0_resetn DDRO_RESETn 10 OFF 11V VDDS_DDR DDRO TBD
G4 ddr0_ca0 DDRO_CAO 10 OFF 11V VDDS_DDR DDRO TBD
H3 ddr0_cal DDRO_CA1 10 OFF 11V VDDS_DDR DDRO TBD
K5 ddr0_ca2 DDRO_CA2 10 OFF 11V VDDS_DDR DDRO TBD
J4 ddr0_ca3 DDRO_CA3 10 OFF 11V VDDS_DDR DDRO TBD
K2 ddr0_cad DDRO_CA4 10 OFF 11V VDDS_DDR DDRO TBD
H5 ddr0_ca5 DDRO_CA5 10 OFF 11V VDDS_DDR DDRO TBD
H2 ddr0_calo DDRO_CALO A OFF 11V VDDS_DDR DDRO TBD
G3 ddr0_cke0 DDRO_CKEO 10 OFF 11V VDDS_DDR DDRO TBD
J3 ddr0_ckel DDRO_CKE1 10 OFF 11V VDDS_DDR DDRO TBD
J5 ddr0_csn0_0 DDRO_CSn0_0 10 OFF 11V VDDS_DDR DDRO TBD
K3 ddr0_csn0_1 DDRO_CSn0_1 10 OFF 11V VDDS_DDR DDRO TBD
G5 ddr0_csn1_0 DDRO_CSn1_0 10 OFF 11V VDDS_DDR DDRO TBD
32 ddro_csn1_1 DDRO_CSn1_1 10 OFF 11V VDDS_DDR DDRO TBD
A3 ddr0_dmo DDRO_DMO 10 OFF 11V VDDS_DDR DDRO TBD
E4 ddro_dm1 DDRO_DM1 10 OFF 11V VDDS_DDR DDRO TBD
N1 ddro_dm2 DDRO_DM2 10 OFF 11V VDDS_DDR DDRO TBD
R5 ddr0_dm3 DDRO_DM3 10 OFF 11V VDDS_DDR DDRO TBD
A5 ddr0_dg0 DDRO_DQO 10 OFF 11V VDDS_DDR DDRO TBD
A6 ddro_dq1 DDRO_DQ1 10 OFF 11V VDDS_DDR DDRO TBD
B5 ddr0_dg2 DDRO_DQ2 10 OFF 11V VDDS_DDR DDRO TBD
c2 ddr0_dg3 DDRO_DQ3 10 OFF 11V VDDS_DDR DDRO TBD
B4 ddro_dq4 DDRO_DQ4 10 OFF 11V VDDS_DDR DDRO TBD
c3 ddr0_dg5 DDRO_DQ5 10 OFF 11V VDDS_DDR DDRO TBD
A2 ddr0_dg6 DDRO_DQ6 10 OFF 11V VDDS_DDR DDRO TBD
A4 ddro_dq7 DDRO_DQ7 10 OFF 11V VDDS_DDR DDRO TBD
D1 ddr0_dg8 DDRO_DQ8 10 OFF 11V VDDS_DDR DDRO TBD
c4 ddr0_dg9 DDRO_DQ9 10 OFF 11V VDDS_DDR DDRO TBD
F1 ddr0_dq10 DDRO_DQ10 10 OFF 11V VDDS_DDR DDRO TBD
G2 ddr0_dg11 DDRO_DQ11 10 OFF 11V VDDS_DDR DDRO TBD
F2 ddr0_dg12 DDRO_DQ12 10 OFF 11V VDDS_DDR DDRO TBD
F3 ddr0_dq13 DDRO_DQ13 10 OFF 11V VDDS_DDR DDRO TBD
D3 ddr0_dg14 DDRO_DQ14 10 OFF 11V VDDS_DDR DDRO TBD
F5 ddr0_dg15 DDRO_DQ15 10 OFF 11V VDDS_DDR DDRO TBD
L5 ddr0_dq16 DDRO_DQ16 10 OFF 11V VDDS_DDR DDRO TBD
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Table 4-1. Pin Attributes (continued)

PR BALL RBISSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]

M5 ddro_dq17 DDRO_DQ17 10 OFF 11V VDDS_DDR DDRO TBD
N5 ddr0_dg18 DDRO_DQ18 10 OFF 11V VDDS_DDR DDRO TBD
L4 ddr0_dg19 DDRO_DQ19 10 OFF 11V VDDS_DDR DDRO TBD
L2 ddr0_dq20 DDRO_DQ20 10 OFF 11V VDDS_DDR DDRO TBD
L1 ddr0_dg21 DDRO_DQ21 10 OFF 11V VDDS_DDR DDRO TBD
N2 ddr0_dg22 DDRO_DQ22 10 OFF 11V VDDS_DDR DDRO TBD
N4 ddro_dq23 DDRO_DQ23 10 OFF 11V VDDS_DDR DDRO TBD
T3 ddr0_dg24 DDRO_DQ24 10 OFF 11V VDDS_DDR DDRO TBD
T2 ddr0_dg25 DDRO_DQ25 10 OFF 11V VDDS_DDR DDRO TBD
P2 ddr0_dg26 DDRO_DQ26 10 OFF 11V VDDS_DDR DDRO TBD
P3 ddr0_dg27 DDRO_DQ27 10 OFF 11V VDDS_DDR DDRO TBD
P5 ddr0_dg28 DDRO_DQ28 10 OFF 11V VDDS_DDR DDRO TBD
R4 ddr0_dq29 DDRO_DQ29 10 OFF 11V VDDS_DDR DDRO TBD
T4 ddr0_dg30 DDRO_DQ30 10 OFF 11V VDDS_DDR DDRO TBD
T5 ddr0_dg31 DDRO_DQ31 10 OFF 11V VDDS_DDR DDRO TBD
B1 ddr0_dgsOn DDRO_DQSON 10 OFF 11V VDDS_DDR DDRO TBD
B2 ddr0_dgsOp DDRO_DQSOP 10 OFF 11V VDDS_DDR DDRO TBD
E2 ddr0_dgs1n DDRO_DQSIN 10 OFF 11V VDDS_DDR DDRO TBD
E3 ddr0_dgs1p DDRO_DQS1P 10 OFF 11V VDDS_DDR DDRO TBD
M2 ddr0_dgs2n DDRO_DQS2N 10 OFF 11V VDDS_DDR DDRO TBD
M3 ddr0_dgs2p DDRO_DQS2P 10 OFF 11V VDDS_DDR DDRO TBD
R1 ddr0_dgs3n DDRO_DQS3N 10 OFF 11V VDDS_DDR DDRO TBD
R2 ddr0_dgs3p DDRO_DQS3P 10 OFF 11V VDDS_DDR DDRO TBD
P6 ddr_ret DDR_RET | OFF 11V \S/DDS_DDR_BIA DDR TBD
G6 dp0_auxn DPO_AUXN 10 OFF 1.8V VDDA_OP8_DP / AUX-PHY | TBD

VDDA_1P8_DP
F7 dpO_auxp DPO_AUXP 10 OFF 1.8V VDDA_OP8_DP / AUX-PHY | TBD

VDDA_1P8_DP
E10 DSI_TXCLKN DSI_TXCLKN o OFF 1.8V VDDA_OP8_DSIT D-PHY TBD

\%DA_lPS_DSlT

X
E11 DSI_TXCLKP DSI_TXCLKP o OFF 1.8V VDDA_OP8_DSIT D-PHY TBD

\>;I£DA_1P8_DSIT

X
D11 DSI_TXNO DSI_TXNO 10 OFF 1.8V VDDA_0P8_DSIT D-PHY TBD

\>§|:/>DA_1P8_DS|T

X
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Table 4-1. Pin Attributes (continued)

BALL
Y BALL RESET 110 . PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] (4] TYPE[5] | RESET REL. | VOLTAGE | POWERI[9] HYS[10] | rypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
D12 DSI_TXN1 DSI_TXN1 o OFF 18V VDDA_0P8_DSIT D-PHY TBD
X1/
VDDA_1P8_DSIT
X
B13 DSI_TXN2 DSI_TXN2 o) OFF 18V VDDA_0P8_DSIT D-PHY TBD
X/
VDDA_1P8_DSIT
X
B14 DSI_TXN3 DSI_TXN3 o OFF 18V VDDA_0P8_DSIT D-PHY TBD
X1/
VDDA_1P8_DSIT
X
ci12 DSI_TXPO DSI_TXPO 10 OFF 18V VDDA_0P8_DSIT D-PHY TBD
X/
VDDA_1P8_DSIT
X
c13 DSI_TXP1 DSI_TXP1 o OFF 18V VDDA_0P8_DSIT D-PHY TBD
X/
VDDA_1P8_DSIT
X
Al4 DSI_TXP2 DSI_TXP2 o OFF 18V VDDA_0P8_DSIT D-PHY TBD
X/
VDDA_1P8_DSIT
X
Al5 DSI_TXP3 DSI_TXP3 o OFF 18V VDDA_0P8_DSIT D-PHY TBD
X1/
VDDA_1P8_DSIT
X
F12 dsi_txrcalib DSI_TXRCALIB A OFF 18V VDDA_0P8_DSIT D-PHY TBD
X!/
VDDA_1P8_DSIT
X
u2 ecap0_in_apwm_out ECAPO_IN_APWM_OUT 0 10 OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD 0 o1
SYNCO_OUT 1 o
CPTSO_RFT_CLK 2 | 0
SPI2_CS3 4 10 1
13C0_SDAPULLEN 5 o
SPI7_CS0 6 10 1
GPIO1_11 7 10 0
c26 emu0 EMUO 0 10 PU 0 1.8V/3.3V |VDDSHVO_MCU |Yes LVCMOS | TBD 1
B29 emul EMU1 0 10 PU 0 1.8V/3.3V |VDDSHVO_MCU |Yes LVCMOS | TBD 11
AC18 extintn EXTINTn 0 | OFF 7 1.8V/3.3V VDDSHV2 Yes 12C OPEN | TBD 1 0/0
GPIO0_0 7 10 DRAIN 0

Copyright © 2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA4VM

Terminal Configuration and Functions

15

ADVANCE INFORMATION


http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com

NOILVINHO4NI SONVAAQV

TDA4VM
SPRSP36E —FEBRUARY 2019-REVISED DECEMBER 2019

13 TEXAS
INSTRUMENTS

www.ti.com

Table 4-1. Pin Attributes (continued)

MU EEE BALL RB;sLELT BUFEER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
U3 ext_refclkl EXT_REFCLK1 0 | OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD 0 0/1
SYNC1_OUT 1 o
SPI7_CLK 6 10 0
GPIO1_12 7 10 0
AC5 i2c0_scl 12C0_SCL 0 10D OFF 7 1.8 V/3.3V VDDSHVO Yes 12C OPEN TBD 1 1/0
‘ GPIOL_7 7 10 DRAIN 0
AA5 i2c0_sda 12C0_SDA 0 10D OFF 7 1.8V/3.3V VDDSHVO Yes 12C OPEN TBD 1 1/0
‘ GPIO1_8 7 10 DRAIN 0
Y6 i2c1_scl 12C1_SCL 0 10D OFF 7 1.8 V/3.3V VDDSHVO Yes 12C OPEN  TBD 1 1/0
CPTS0_HW1TSPUSH 1 | DRAIN 0
GPIO1_9 7 10 0
AAB i2c1_sda 12C1_SDA 0 10D OFF 7 1.8V/3.3V VDDSHVO Yes 12C OPEN  TBD 1 1/0
CPTS0_HW2TSPUSH 1 | DRAIN 0
GPIO1_10 7 10 0
w2 i3c0_scl 13C0O_SCL 0 10 OFF 7 1.8 V/3.3V VDDSHVO Yes LVCMOS  TBD 1 0/1
MMC2_SDCD 1 | 1
UART9_CTSn 2 | 1
MCAN2_RX 3 | 1
12C6_SCL 4 10D 1
DPO_HPD 5 | 0
PCIEQ_CLKREQn 6 10 0
GPIO1_5 7 10 0
UART6_RXD 8 | 0
wi i3c0_sda 13C0O_SDA 0 10 OFF 7 1.8 V/3.3V VDDSHVO Yes LVCMOS  TBD 1 0/1
MMC2_SDWP 1 | 1
UART9_RTSn 2 o
MCAN2_TX 3 o)
12C6_SDA 4 10D 1
PCIE1_CLKREQn 6 10 0
GPIO1_6 7 10 0
UART6_TXD 8 o 0
W5 mcan0_rx MCANO_RX 0 | OFF 7 1.8 V/3.3V VDDSHVO Yes LVCMOS  TBD 1 0/1
12C2_SCL 4 10D 1
GPIO1_1 7 10 0
w6 mcan0_tx MCANO_TX 0 o OFF 7 1.8 V/3.3V VDDSHVO Yes LVCMOS  TBD 0/1
12C2_SDA 4 10D 1
GPIO1_2 7 10 0
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Table 4-1. Pin Attributes (continued)

BALL
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] MUX[':‘A]ODE TYPE [5] RBEASLELT R;gET
STATE [6]  MUXMODE

W3 mcanl_rx MCAN1_RX 0 | OFF 7

UART6_CTSn 1 |

UART9_RXD 2 |

USBO_DRVVBUS 3 [¢]

USB1_DRVVBUS 4 (o]

GPIO1_3 7 10
A\ mcanl_tx MCAN1_TX 0 [¢] OFF 7

UART6_RTSn 1 (6]

UART9_TXD 2 0]

USBO_DRVVBUS 3 [¢]

USB1_DRVVBUS 4 (6]

GPIO1_4 7 10
K25 mcu_adcO_ain0 MCU_ADCO_AINO 0 A OFF 0
K26 mcu_adcO_ainl MCU_ADCO_AIN1 0 A OFF 0
K28 mcu_adcO_ain2 MCU_ADCO_AIN2 0 A OFF 0
L28 mcu_adc0_ain3 MCU_ADCO_AIN3 0 A OFF 0
K24 mcu_adcO_ain4 MCU_ADCO_AIN4 0 A OFF 0
K27 mcu_adcO_ain5 MCU_ADCO_AIN5 0 A OFF 0
K29 mcu_adcO_ain6 MCU_ADCO_AIN6 0 A OFF 0
L29 mcu_adcO_ain7 MCU_ADCO_AIN7 0 A OFF 0
N23 mcu_adcl_ain0 MCU_ADC1_AINO 0 A OFF 0
M25 mcu_adc1_ainl MCU_ADC1_AIN1 0 A OFF 0
L24 mcu_adcl_ain2 MCU_ADC1_AIN2 0 A OFF 0
L26 mcu_adcl_ain3 MCU_ADC1_AIN3 0 A OFF 0
N24 mcu_adc1_ain4 MCU_ADC1_AIN4 0 A OFF 0
M24 mcu_adcl_ain5 MCU_ADC1_AIN5 0 A OFF 0
L25 mcu_adcl_ain6 MCU_ADC1_AIN6 0 A OFF 0
L27 mcu_adc1_ain7 MCU_ADC1_AIN7 0 A OFF 0
J26 mcu_i2c0_scl MCU_I2C0_SCL 0 10D OFF 0
‘ WKUP_GPIO0_64 7 10
H25 mcu_i2c0_sda MCU_I2CO_SDA 0 10D OFF 0
‘ WKUP_GPIO0_65 7 10
D26 mcu_i3c0_scl MCU_I3CO_SCL 0 10 OFF 7

MCU_UARTO_CTSn 2 |

MCU_TIMER_IO8 4 10

WKUP_GPIO0_60 7 10

10
VOLTAGE
VALUE [8]

1.8V/33V

1.8V/33V

18V
18V
18V
18V
18V
18V
18V
18V
18V
18V
18V
18V
18V
18V
18V
18V

POWER [9]

VDDSHVO

VDDSHVO

VDDA_ADCO
VDDA_ADCO
VDDA_ADCO
VDDA_ADCO
VDDA_ADCO
VDDA_ADCO
VDDA_ADCO
VDDA_ADCO
VDDA_ADC1
VDDA_ADC1
VDDA_ADC1
VDDA_ADC1
VDDA_ADC1
VDDA_ADC1
VDDA_ADC1
VDDA_ADC1

HYS [10]

Yes

Yes

1.8V/3.3V [VDDSHVO_MCU Yes

1.8V/3.3V |VDDSHVO_MCU Yes

1.8V/3.3V |VDDSHVO_MCU Yes

BUFFER
TYPE [11]

LVCMOS

LVCMOS

Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
12C OPEN
DRAIN

12C OPEN
DRAIN

LVCMOS

PULL

UP/DOWN | DSIS [13]

TYPE [12]

TBD

TBD

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

TBD

TBD

o O r B O P O

RXACTIVE/
TXDISABL

0/1

0/1

1/0

1/0

0/1

E [14]
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Table 4-1. Pin Attributes (continued)

PR BALL RBISSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]

D25 mcu_i3c0_sda MCU_I3CO_SDA 0 10 OFF 7 1.8V/3.3V VDDSHVO_MCU |Yes LVCMOS | TBD 1 0/1
MCU_UARTO_RTSn 2 o
MCU_TIMER_IO9 4 10 0
WKUP_GPIO0_61 7 10 0

c29 mcu_mcan0_rx MCU_MCANO_RX 0 | OFF 7 1.8V/3.3V |VDDSHVO_MCU |Yes LVCMOS  TBD 0 0/1

‘ WKUP_GPIO0_59 7 10 0

D29 mcu_mcan0_tx MCU_MCANO_TX 0 o OFF 7 1.8V/3.3V VDDSHVO_MCU |Yes LVCMOS | TBD 0/1

‘ WKUP_GPIO0_58 7 10 0

F23 mcu_mdio0_mdc MCU_MDIO0_MDC 0 o) OFF 7 1.8 V/3.3V |VDDSHV2_MCU |Yes LVCMOS  TBD 0/1

‘ WKUP_GPIO0_51 7 10 0

E23 mcu_mdio0_mdio MCU_MDIOO0_MDIO 0 10 OFF 7 1.8\V/3.3V |VDDSHV2_MCU |Yes LVCMOS  TBD 0 0/1

‘ WKUP_GPIO0_50 7 10 0

E20 mcu_ospio_clk MCU_OSPIO_CLK 0 o OFF 7 1.8V/3.3V VDDSHV1_MCU |Yes LVCMOS | TBD 0/1
MCU_HYPERBUSO_CK 1 o
WKUP_GPIO0_16 7 10 0

D21 mcu_ospio_dgs MCU_OSPI0_DQS 0 | OFF 7 1.8V/3.3V VDDSHVI_MCU |Yes LVCMOS | TBD 0 0/1
MCU_HYPERBUSO_RWDS 1 10 0
WKUP_GPIOO0_18 7 10 0

c21 mcu_ospi0_lbclko MCU_OSPIO_LBCLKO 0 10 OFF 7 1.8V/3.3V VDDSHVI_MCU |Yes LVCMOS | TBD 0 1/1
MCU_HYPERBUSO_CKn 1 o
WKUP_GPIO0_17 7 10 0

F22 mcu_ospil_clk MCU_OSPI1_CLK 0 o OFF 7 1.8V/3.3V VDDSHV1_MCU |Yes LVCMOS | TBD 0/1

‘ WKUP_GPIO0_29 7 10 0

B23 mcu_ospil_dgs MCU_OSPI1_DQS 0 | OFF 7 1.8V/3.3V |VDDSHV1_MCU |Yes LVCMOS  TBD 0 0/1
MCU_OSPIO_CSn3 1 o
MCU_HYPERBUSO_INTn 2 | 1
MCU_OSPIO_ECC_FAIL 6 | 1
WKUP_GPIO0_31 7 10 0

A23 mcu_ospil_lbclko MCU_OSPI1_LBCLKO 0 10 OFF 7 1.8\V/3.3V |VDDSHV1_MCU |Yes LVCMOS  TBD 0 11
MCU_OSPI0_CSn2 1 o)
MCU_HYPERBUSO0_RESETOn 2 | 1
MCU_OSPI0O_RESET_OUTO 6 o
WKUP_GPIO0_30 7 10 0

F19 mcu_ospi0_csn0 MCU_OSPIO_CSn0 0 o OFF 7 1.8V/3.3V VDDSHV1_MCU |Yes LVCMOS | TBD 0/1
MCU_HYPERBUS0_CSn0 1 o
WKUP_GPIO0_27 7 10 0
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3]

E19 mcu_ospi0_csnl MCU_OSPIO_CSnl
MCU_HYPERBUSO_RESETNn
WKUP_GPIO0_28

D20 mcu_ospi0_d0 MCU_OSPIO_DO
MCU_HYPERBUS0_DQO
WKUP_GPIO0_19

G19 mcu_ospi0_d1 MCU_OSPIO_D1
MCU_HYPERBUSO0_DQ1
WKUP_GPIO0_20

G20 mcu_ospi0_d2 MCU_OSPIO_D2
MCU_HYPERBUS0_DQ2
WKUP_GPIO0_21

F20 mcu_ospi0_d3 MCU_OSPIO_D3
MCU_HYPERBUSO0_DQ3
WKUP_GPIO0_22

F21 mcu_ospi0_d4 MCU_OSPIO_D4
MCU_HYPERBUS0_DQ4
WKUP_GPIO0_23

E21 mcu_ospi0_d5 MCU_OSPIO_D5
MCU_HYPERBUSO0_DQ5
WKUP_GPIO0_24

B22 mcu_ospi0_d6 MCU_OSPIO_D6
MCU_HYPERBUSO0_DQ6
WKUP_GPIO0_25

G21 mcu_ospi0_d7 MCU_OSPIO_D7
MCU_HYPERBUS0_DQ7
WKUP_GPIO0_26

MCU_OSPI1_CSn0

Cc22 mcu_ospil_csn0
WKUP_GPIOO0_36
MCU_OSPI1_CSnl
MCU_HYPERBUSO_WPn

E22 mcu_ospil_csnl

MCU_TIMER_IO0
MCU_HYPERBUSO_CSn1
MCU_UARTO_RTSn
MCU_SPI0_CS2
MCU_OSPI0_RESET_OUT1
WKUP_GPIO0_37

MUXMODE
[4]

~ o o slwNd R o/No/Nkr ONRr O/NRr ONrR O/[NRr ONRrR O/N PR ONRrR O/N R O

TYPE [5]

BALL
RESET
STATE [6]  MUXMODE

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

110

VOLTAGE
VALUE [8]

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/i33V

POWER [9]

VDDSHV1_MCU

VDDSHV1_MCU

VDDSHV1_MCU

VDDSHV1_MCU

VDDSHV1_MCU

VDDSHV1_MCU

VDDSHV1_MCU

VDDSHV1_MCU

VDDSHV1_MCU

VDDSHV1_MCU

VDDSHV1_MCU

ot | BT
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS

PULL
UP/DOWN | DSIS [13]
TYPE [12]

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

O O O O O O O 0O 0O O 0o o o o o o o o o o o o o o o

RXACTIVE/
TXDISABL

E [14]

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1
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Table 4-1. Pin Attributes (continued)

PR BALL RBISSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
D22 mcu_ospil_do MCU_OSPI1_DO 0 10 OFF 7 1.8V/3.3V VDDSHV1_MCU |Yes LVCMOS | TBD 0 0/1
WKUP_GPIO0_32 7 10 0
G22 mcu_ospil_d1 MCU_OSPI1_D1 0 10 OFF 7 1.8V/3.3V |VDDSHV1_MCU |Yes LVCMOS  TBD 0 0/1
MCU_UARTO_RXD 4 | 1
MCU_SPI1_CS1 5 10 1
WKUP_GPIO0_33 7 10 0
D23 mcu_ospil_d2 MCU_OSPI1_D2 0 10 OFF 7 1.8V/3.3V VDDSHV1_MCU |Yes LVCMOS | TBD 0 0/1
MCU_UARTO_TXD 4 o
MCU_SPI1_CS2 5 10 1
WKUP_GPIO0_34 7 10 0
c23 mcu_ospil_d3 MCU_OSPI1_D3 0 10 OFF 7 1.8\V/3.3V |VDDSHV1_MCU |Yes LVCMOS  TBD 0 0/1
MCU_UARTO_CTSn 4 | 1
MCU_SPI0_CS1 5 10 1
WKUP_GPIO0_35 7 10 0
H23 mcu_porz MCU_PORz | OFF 1.8V VDDA_WKUP  |Yes LVCMOS  TBD
B28 mcu_porz_out MCU_PORz_OUT 0 o OFF 0 1.8V/3.3V |VDDSHVO_MCU |Yes LVCMOS  TBD 0/0
c27 mcu_resetstatz MCU_RESETSTATZz 0 o OFF 0 1.8V/3.3V |VDDSHVO_MCU |Yes LVCMOS  TBD 0/0
D28 mcu_resetz MCU_RESETz 0 | PU 0 1.8 V/3.3V |VDDSHVO_MCU |Yes LVCMOS  TBD 1
c24 mcu_rgmiil_rxc MCU_RGMII1_RXC 0 | OFF 7 1.8V/3.3V VDDSHV2_MCU |Yes LVCMOS | TBD 0 0/1
MCU_RMII1_REF_CLK 1 | 0
WKUP_GPIO0_45 7 10 0
c25 mcu_rgmiil_rx_ctl MCU_RGMII1_RX_CTL 0 | OFF 7 1.8V/3.3V VDDSHV2_MCU |Yes LVCMOS | TBD 0 0/1
MCU_RMII1_RX_ER 1 | 0
WKUP_GPIO0_39 7 10 0
B26 mcu_rgmiil_txc MCU_RGMII1_TXC 0 o OFF 7 1.8V/3.3V VDDSHV2_MCU |Yes LVCMOS | TBD 0 0/1
MCU_RMII1_TX_EN 1 o
WKUP_GPIO0_44 7 10 0
B27 mcu_rgmiil_tx_ctl MCU_RGMII1_TX_CTL 0 o OFF 7 1.8V/3.3V VDDSHV2_MCU |Yes LVCMOS | TBD 0/1
MCU_RMII1_CRS_DV 1 | 0
WKUP_GPIO0_38 7 10 0
B24 mcu_rgmiil_rdo MCU_RGMII1_RDO 0 | OFF 7 1.8V/3.3V VDDSHV2_MCU |Yes LVCMOS | TBD 0 0/1
MCU_RMII1_RXDO 1 | 0
WKUP_GPIO0_49 7 10 0
A24 mcu_rgmiil_rd1 MCU_RGMII1_RD1 0 | OFF 7 1.8V/3.3V VDDSHV2_MCU |Yes LVCMOS | TBD 0 0/1
MCU_RMII1_RXD1 1 | 0
WKUP_GPIO0_48 7 10 0
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3]

D24 mcu_rgmiil_rd2 MCU_RGMII1_RD2
MCU_TIMER_IO5
WKUP_GPIO0_47
A25 mcu_rgmiil_rd3 MCU_RGMII1_RD3
MCU_TIMER_IO4
WKUP_GPIO0_46
B25 mcu_rgmiil_td0 MCU_RGMII1_TDO
MCU_RMII1_TXDO
WKUP_GPIO0_43
A26 mcu_rgmiil_td1 MCU_RGMII1_TD1
MCU_RMII1_TXD1
WKUP_GPIO0_42
A27 mcu_rgmiil_td2 MCU_RGMII1_TD2
MCU_TIMER_IO3
MCU_ADC_EXT_TRIGGER1
WKUP_GPIO0_41
A28 mcu_rgmiil_td3 MCU_RGMII1_TD3
MCU_TIMER_102
MCU_ADC_EXT_TRIGGERO
WKUP_GPIOO0_40
D27 mcu_safety_errorn MCU_SAFETY_ERRORnN
E27 mcu_spi0_clk MCU_SPIO_CLK
WKUP_GPIOO0_52
MCU_BOOTMODEOQO
E25 mcu_spi0_cs0 MCU_SPIO_CSO
MCU_TIMER_IO1
WKUP_GPIO0_55
E24 mcu_spi0_do MCU_SPIO_DO
WKUP_GPIO0_53
MCU_BOOTMODEO1
E28 mcu_spi0_d1 MCU_SPIO_D1
MCU_TIMER_IO0
WKUP_GPIO0_54
MCU_BOOTMODEOQ2

BALL

MUX['Xl]ODE TYPE [5] RBEASLELT R;gET

STATE [6]  MUXMODE
0 | OFF 7
1 10
7 10
0 | OFF 7
1 10
7 10
0 [¢] OFF 7
1 (6]
7 10
0 [¢] OFF 7
1 (6]
7 10
0 [¢] OFF 7
1 10
3 |
7 10
0 (6] OFF 7
1 10
3 |
7 10
0 10 PD 0
0 10 OFF 7
7 10
Bootstrap ||
0 10 OFF 7
4 10
7 10
0 10 OFF 7
7 10
Bootstrap ||
0 10 OFF 7
4 10
7 10
Bootstrap ||

110
VOLTAGE POWER [9]
VALUE [8]

1.8V/3.3V |VDDSHV2_MCU

1.8V/3.3V |VDDSHV2_MCU

1.8V/3.3V |VDDSHV2_MCU

1.8V/3.3V |VDDSHV2_MCU

1.8V/3.3V |VDDSHV2_MCU

1.8V/3.3V VDDSHV2_MCU

18V VDDA_WKUP
1.8V/3.3V |VDDSHVO_MCU

1.8V/3.3V |VDDSHVO_MCU

1.8V/3.3V |VDDSHVO_MCU

1.8V/3.3V |VDDSHVO_MCU

wspa | BUTER
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS

UP/DOWN | DSIS [13]

PULL
TYPE [12]
TBD 0
0
0
TBD 0
0
0
TBD
0
TBD
0
TBD
0
0
0
TBD
0
0
0
TBD
TBD 0
0
TBD 1
0
0
TBD 0
0
TBD 0
0
0

RXACTIVE/
TXDISABL

E [14]

0/1

0/1

0/1

0/1

0/1

0/1

1/0
11

0/1

11

11
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Table 4-1. Pin Attributes (continued)

Y BALL RBIQ_ELT 110 . PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] (4] TYPE[5] | RESET REL.  VOLTAGE = POWER[9]  HYS[10] ypp ) UPDOWN  DSIS[13]  TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
V24 mdio0_mdc MDIOO_MDC 0 o OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS | TBD o
TRC_DATA23 5 o
GPIO0_110 7 10 0
GPMCO_WAIT2 8 | 0
V26 mdio0_mdio MDIOO_MDIO 0 10 OFF 7 1.8V/3.3V |VDDSHV3 Yes LVCMOS  TBD 0 on
TRC_DATA22 5 o
GPIO0_109 7 10 0
GPMCO_WAIT3 8 I 0
AE2 mibO_miben MLBO_MLBCN 0 I OFF 0 18V VDDA_1P8_MLB MLB_LVDS TBD
‘ GPIO1_35 7 10 0
AD2 mib0_mibcp MLBO_MLBCP 0 I OFF 0 18V VDDA_1P8_MLB MLB_LVDS TBD
‘ GPIOL_34 7 10 0
AD3 mlb0_mlbdn MLBO_MLBDN 0 10 OFF 0 18V VDDA_1P8_MLB MLB_LVDS TBD
‘ GPIO1_33 7 10 0
AC3 mibO_mibdp MLBO_MLBDP 0 10 OFF 0 18V VDDA_1P8_MLB MLB_LVDS TBD
‘ GPIO1_32 7 10 0
AC1 mibO_mibsn MLBO_MLBSN 0 10 OFF 0 18V VDDA_1P8_MLB MLB_LVDS TBD
‘ GPIOL_31 7 10 0
AD1 mlb0_mlbsp MLBO_MLBSP 0 10 OFF 0 18V VDDA_1P8_MLB MLB_LVDS TBD
‘ GPIO1_30 7 10 0
AE1 mmcO_calpad MMCO_CALPAD A OFF 18V VDDS_MMCO eMMC 5.1 |None
PHY
AF1 mmco_clk MMCO_CLK o OFF 18V VDDS_MMCO eMMC 5.1 |None
PHY
AE3 mmc0_cmd MMCO_CMD 10 OFF 18V VDDS_MMCO eMMC 5.1 | None 1
PHY
AE4 mmc0_ds MMCO_DS 10 OFF 18V VDDS_MMCO eMMC 5.1 | None 1
PHY
P25 mme1_clk MMC1_CLK 0 10 OFF 7 1.8V/3.3V |VDDSHV5 Yes SDIO TBD 0 on
UARTS_RXD 1 I 1
12C4_SCL 4 10D 1
GPIO1_19 7 10 0
R29 mmcl_cmd MMC1_CMD 0 10 OFF 7 1.8V/3.3V |VDDSHV5 Yes SDIO TBD 1 on
UART8_TXD 1 o
12C4_SDA 4 10D 1
GPIO1_20 7 10 0
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3]

P23 mmc1_sdcd MMC1_SDCD
UART8_CTSn
UARTO_DCDn
TIMER_IO2
EQEP2_I
PCIE2_CLKREQn
GPIO1_21
PRGO_IEPO_EDC_LATCH_IN1

R28 mmcl_sdwp MMC1_SDWP
UART8_RTSn
UARTO_DSRn
TIMER_IO3
ECAP2_IN_APWM_OUT
EQEP2_S
PCIE3_CLKREQn
GPIO1_22
PRGO_IEPO_EDC_SYNC_OUT1

T26 mmc2_clk MMC2_CLK
USBO_DRVVBUS
USB1_DRVVBUS
TIMER_IO6
12C3_SCL
UART3_RXD
GPIO1_27

T25 mmc2_cmd MMC2_CMD
USBO_DRVVBUS
USB1_DRVVBUS

TIMER_IO7
12C3_SDA
UART3_TXD
GPIO1_28
AG2 mmc0_dat0 MMCO_DATO
AH1 mmc0_datl MMCO_DAT1
AG3 mmc0_dat2 MMCO_DAT2
AF4 mmc0_dat3 MMCO_DAT3

BALL
BALL RESET 10

MU)}'X']ODE TYPE[5] | RESET REL. | VOLTAGE
STATE [6] | MUXMODE | VALUE [8]

| OFF 7 1.8V/33V

| OFF 7 1.8V/i33V

10 OFF 7 1.8V/i33V

10 OFF 7 1.8V/33V

N o W PO N O B WN P O 00N O O B8 WN P O 00N O g w NN e o
o]

10 OFF 18V

10 OFF 18V

10 OFF 18V

10 OFF 18V

POWER [9]

VDDSHV3

VDDSHV3

VDDSHV6

VDDSHV6

VDDS_MMCO

VDDS_MMCO

VDDS_MMCO

VDDS_MMCO

HYS [10]

Yes

Yes

Yes

Yes

BUFFER
TYPE [11]

LVCMOS

LVCMOS

SDIo

SbhIo

eMMC 5.1
PHY

eMMC 5.1
PHY

eMMC 5.1
PHY

eMMC 5.1
PHY

PULL

UP/DOWN | DSIS [13]

TYPE [12]

TBD

TBD

TBD

TBD

None

None

None

None

P O O O O O F F»

o O O O o o O

rlolr|[r|o

RXACTIVE/
TXDISABL

0/1

0/1

0/1

0/1

E [14]

Copyright © 2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA4VM

Terminal Configuration and Functions

23

ADVANCE INFORMATION


http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com

NOILVINHO4NI SONVAAQV

TDA4VM

SPRSP36E —FEBRUARY 2019—-REVISED DECEMBER 2019

13 TEXAS
INSTRUMENTS

www.ti.com

Table 4-1. Pin Attributes (continued)

PR BALL RBISSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
AE5 mmc0_dat4 MMCO_DAT4 10 OFF 1.8V VDDS_MMCO eMMC 5.1  None 1
PHY
AF3 mmc0_dat5 MMCO_DATS 10 OFF 1.8V VDDS_MMCO eMMC 5.1  None 1
PHY
AG1 mmcO_dat6 MMCO_DAT6 10 OFF 1.8V VDDS_MMCO eMMC 5.1 | None 1
PHY
AF2 mmc0_dat7 MMCO_DAT7 10 OFF 1.8V VDDS_MMCO eMMC 5.1 | None 1
PHY
R24 mmc1_dat0 MMC1_DATO 0 10 OFF 7 1.8V/3.3V VDDSHV5 Yes SDIO TBD 1 0/1
UART7_RTSn 1 o
ECAP1_IN_APWM_OUT 2 10 0
TIMER_lO1 3 10 0
UART4_TXD 5 o
GPIO1_18 7 10 0
P24 mmc1_datl MMC1_DAT1 0 10 OFF 7 1.8 V/3.3V VDDSHV5 Yes SDIO TBD 1 0/1
UART7_CTSn 1 | 1
ECAPO_IN_APWM_OUT 2 10 0
TIMER_I00 3 10 0
UART4_RXD 5 | 1
GPIO1_17 7 10 0
R25 mmc1_dat2 MMC1_DAT2 0 10 OFF 7 1.8 V/3.3V VDDSHV5 Yes SDIO TBD 1 0/1
UART7_TXD 1 o
GPIO1_16 7 10 0
R26 mmc1_dat3 MMC1_DAT3 0 10 OFF 7 1.8 V/3.3V VDDSHV5 Yes SDIO TBD 1 0/1
UART7_RXD 1 | 1
GPIO1_15 7 10 0
T24 mmc2_dat0 MMC2_DATO 0 10 OFF 7 1.8V/3.3V VDDSHV6 Yes SDIO TBD 1 0/1
UART9_RTSn 1 o
UARTO_RIn 2 | 1
TIMER_IO5 3 10 0
UART6_TXD 4 o
EQEP2_B 5 | 0
GPIO1_26 7 10 0
PRGO_IEP1_EDC_SYNC_OUT1 8 o 0
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Table 4-1. Pin Attributes (continued)

BALL
Y BALL RESET 110 . PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] (4] TYPE[5] | RESET REL. | VOLTAGE | POWERI[9] HYS[10] | rypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
[71
T27 mmc2_datl MMC2_DAT1 0 10 OFF 7 1.8V/3.3V VDDSHV6 Yes SDIO TBD 1 01
UART9_CTSn 1 | 1
UARTO_DTRn 2 o
TIMER_104 3 10 0
UART6_RXD 4 | 1
EQEP2_A 5 | 0
GPIO1_25 7 10 0
PRGO_IEP1_EDC_LATCH_IN1 8 | 0
T29 mmc2_dat2 MMC2_DAT2 0 10 OFF 7 1.8V/3.3V VDDSHV6 Yes SDIO TBD 1 o1
UARTY_TXD 1 o
CPTSO_HW2TSPUSH 2 | 0
12C5_SDA 4 10D 1
GPIO1_24 7 10 0
T28 mmc2_dat3 MMC2_DAT3 0 10 OFF 7 1.8V/3.3V VDDSHV6 Yes SDIO TBD 1 o1
UART9_RXD 1 | 1
CPTSO_HWI1TSPUSH 2 | 0
12C5_SCL 4 10D 1
GPIO1_23 7 10 0
P29 oscl_xi 0SC1_XI | OFF 18V VDDS_0SC1 N16FFC_H TBD
FXOSC
P27 0scl_xo 0SC1_XO o OFF 1.8V VDDS_0SC1 N16FFC_H TBD
FXOSC
AE17 pcie_refclkon PCIE_REFCLKON 10 OFF 18V VDDA_0P8_SER 2-L-PHY | TBD
DESO_1
/
VDDA_1P8_SER
DESO0_1
AD16 pcie_refclkOp PCIE_REFCLKOP 10 OFF 18V VDDA_0P8_SER 2-L-PHY | TBD
DESO0_1
/
VDDA_1P8_SER
DESO0_1
AE14 pcie_refclkin PCIE_REFCLKIN 10 OFF 18V 2-L-PHY | TBD
VDDA_0P8_SER
DESO0_1
/
VDDA_1P8_SER
DESO0_1
AD15 pcie_refclklp PCIE_REFCLK1P 10 OFF 18V 2-L-PHY | TBD
VDDA_0P8_SER
DESO0_1
/
VDDA_1P8_SER
DESO0_1
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Table 4-1. Pin Attributes (continued)

BALL
PR BALL RESET 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
AE11 pcie_refclk2n PCIE_REFCLK2N 10 OFF 1.8V 2-L-PHY  TBD
VDDA_OP8_SER
DESO0_1
/
VDDA_1P8_SER
DESO_1
AD12 pcie_refclk2p PCIE_REFCLK2P 10 OFF 1.8V 2-L-PHY  TBD
VDDA_OP8_SER
DESO_1
/
VDDA_1P8_SER
DESO0_1
AE9 pcie_refclk3n PCIE_REFCLK3N 10 OFF 1.8V 2-L-PHY  TBD
VDDA_0OP8_SER
DES2_3
/
VDDA_1P8_SER
DES2_3
AD10 pcie_refclk3p PCIE_REFCLK3P 10 OFF 1.8V 2-L-PHY  TBD
VDDA_OP8_SER
DES2_3
/
VDDA_1P8_SER
DES2_3
E26 pmic_power_en0 MCU_I3C0_SDAPULLEN 0 o OFF 1.8V/3.3V VDDSHVO_MCU |Yes LVCMOS  TBD 0/0
‘ WKUP_GPIO0_66 7 10 0
G23 pmic_power_enl PMIC_POWER_EN1 0 o) OFF 1.8V/3.3V |VDDSHVO_MCU |Yes LVCMOS  TBD 0/0
MCU_I3C1_SDAPULLEN 5 o
WKUP_GPIO0_67 7 10 0
J24 porz PORz 0 | OFF 1.8V VDDA_WKUP  |Yes LVCMOS  TBD
U1 porz_out PORz_OUT 0 o OFF 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD 0/0
AA27 prg0_mdio0_mdc PRGO_MDIOO_MDC 0 o OFF 1.8V/3.3V VDDSHV1 Yes LVCMOS  TBD 0/1
12C5_SDA 2 10D 1
MCAN13_RX 6 | 1
GPIOO_84 7 10 0
GPMCO_A0 8 oz 0
DSS_FSYNC2 10 o
MCASP2_ACLKR 12 10
MCASP2_AXR5 13 10 0
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1] BALL NAME [2]

Y26 prg0_mdio0_mdio

AF28

prg0_pru0_gpo0

AE28

prg0_pru0_gpol

AE27 prg0_pru0_gpo2

SIGNAL NAME [3]

PRGO_MDIOO_MDIO
12C5_SCL
MCAN13_TX
GPIOO_83
GPMCO_A27
DSS_FSYNCO
MCASP2_AFSR
MCASP2_AXR4
PRGO_PRUO_GPOO
PRGO_PRUO_GPI0
PRGO_RGMII1_RDO
PRGO_PWM3_AQ
RGMII3_RDO
RMII3_RXD1
GPIOO0_43
MCASPO_AXRO
PRGO_PRUO_GPO1
PRGO_PRUO_GPI1
PRGO_RGMII1_RD1
PRGO_PWM3_BO
RGMII3_RD1
RMII3_RXDO
GPIOO_44
MCASPO_AXR1
PRGO_PRUO_GPO2
PRGO_PRUO_GPI2
PRGO_RGMII1_RD2
PRGO_PWM2_AO
RGMII3_RD2
RMII3_CRS_DV
GPIOO_45
UART3_RXD
MCASPO_ACLKR

BALL

MU)}'X']ODE TYPE [5] RBEASLELT RREI§LE.T VOLI{SAGE POWER [9]
STATE [6] | MUXMODE | VALUE [8]

0 10 OFF 7 1.8V/3.3V VDDSHV1

2 10D

6 o

7 10

8 oz

10 o

12 10

13 10

0 10 OFF 7 1.8V/3.3V VDDSHV1

1 |

2 |

3 10

4 |

5 |

7 10

12 10

0 10 OFF 7 1.8V/3.3V VDDSHV1

1 |

2 |

3 10

4 |

5 |

7 10

12 10

0 10 OFF 7 1.8V/3.3V VDDSHV1

1 |

2 |

3 10

4 |

5 |

7 10

8 |

12 10

HYS [10] TBYl'J:,FEF[Fi?] UPljggl\;VN DSIS [13] ?F;((ADEH\éIIE./
TYPE [12] E [14]
Yes LVCMOS  TBD 0 0/1
1
0
0
0
Yes LVCMOS | TBD 0 0/1
0
0
0
0
0
0
Yes LVCMOS | TBD 0 0/1
0
0
1
0
0
0
Yes LVCMOS  TBD 0 0/1
0
0
0
0
0
0
0
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Table 4-1. Pin Attributes (continued)

PR BALL RBI%LELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE | POWER [9] HYS[10] | 1ypg 1] UP/DOWN | DSIS [13] | TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
AD26 prg0_pru0_gpo3 PRGO_PRUO_GPO3 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS  TBD 0 0/1
PRGO_PRUO_GPI3 1 | 0
PRGO_RGMII1_RD3 2 | 0
PRGO_PWM3_A2 3 10 0
RGMII3_RD3 4 | 0
RMII3_RX_ER 5 | 0
GPIO0_46 7 10 0
UART3_TXD 8 o 0
MCASPO_AFSR 12 10
AD25 prg0_pru0_gpo4 PRGO_PRUO_GPO4 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS  TBD 0 0/1
PRGO_PRUO_GPI4 1 | 0
PRGO_RGMII1_RX_CTL 2 | 0
PRGO_PWM2_BO 3 10 1
RGMII3_RX_CTL 4 | 0
RMII3_TXD1 5 o
GPIOO_47 7 10 0
MCASPO_AXR2 12 10
AC29 prg0_pru0_gpo5 PRGO_PRUO_GPO5 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 1/1
PRGO_PRUO_GPI5 1 | 0
PRGO_PWM3_B2 3 10 1
RMII3_TXDO 5 o
GPIO0_48 7 10 0
GPMCO_ADO 8 10 0
MCASPO_AXR3 12 10
BOOTMODE2 Bootstrap ||
AE26 prg0_pru0_gpo6 PRGO_PRUO_GPO6 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRUO_GPI6 1 | 0
PRGO_RGMII1_RXC 2 | 0
PRGO_PWM3_A1 3 10 0
RGMII3_RXC 4 | 0
RMII3_TX_EN 5 o
GPIO0_49 7 10 0
MCASPO_AXR4 12 10
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1] BALL NAME [2]

AC28 prg0_pru0_gpo7
AC27 prg0_pru0_gpo8
AB26 prg0_pru0_gpo9

SIGNAL NAME [3]

PRGO_PRUO_GPO7
PRGO_PRUO_GPI7
PRGO_IEPO_EDC_LATCH_IN1
PRGO_PWM3_B1
PRGO_ECAPO_SYNC_IN
MCAN9_TX

GPIO0_50

GPMCO_AD1
MCASPO_AXR5
PRGO_PRUO_GPOS8
PRGO_PRUO_GPI8
PRGO_PWM2_A1
MCAN9_RX

GPIOO_51

GPMCO_AD2
MCASPO_AXR6
UART6_RXD
PRGO_PRUO_GPO9
PRGO_PRUO_GPI9
PRGO_UARTO_CTSn
PRGO_PWM3_TZ_IN
SPI3_CS1
PRGO_IEPO_EDIO_DATA_IN_OUT28
MCAN10_TX

GPIOO_52

GPMCO_AD3
MCASPO_ACLKX
UART6_TXD

BALL

RESET

(4] REL.
STATE [6] | MUXMODE | VALUE [8]

BALL

MUXMODE RESET

TYPE [5]

10 OFF 7

o/ N o A w N PO
(e}

10 OFF 7

10 OFF 7

o/ N alr w N PO
(e}

B e
BN
SHNe)

110

VOLTAGE POWER [9]

1.8V/3.3V |VDDSHV1

1.8V/3.3V |VDDSHV1

1.8V/3.3V |VDDSHV1

HYS [10] TBYllJ:,FEF[Fi?] UPljlggl\;VN DSIS [13] ?F;((AD%-IX\éIIE./
TYPE [12] E [14]
Yes LVCMOS  TBD 0 0/1
0
0
1
0
0
0
Yes LVCMOS  TBD 0 0/1
0
0
1
0
0
Yes LVCMOS | TBD 0 0/1
0
1
0
1
0
0
0
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
AB25 prg0_pru0_gpo10 PRGO_PRUO_GPO10 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRUO_GPI10 1 | 0
PRGO_UARTO_RTSn 2 o)
PRGO_PWM2_B1 3 10 1
SPI3_CS2 4 10 1
PRGO_IEPO_EDIO_DATA_IN_OUT29 |5 10 0
MCAN10_RX 6 | 1
GPIO0_53 7 10 0
GPMCO_AD4 8 10 0
MCASPO_AFSX 12 10
AJ28 prg0_pru0_gpoll PRGO_PRUO_GPO11 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS  TBD 0 0/1
PRGO_PRUO_GPI11 1 | 0
PRGO_RGMII1_TDO 2 o
PRGO_PWM3_TZ_OUT 3 o
RGMII3_TDO 4 o
GPIOO_54 7 10 0
CLKOUT 9 oz
MCASPO_AXR7 12 10
AH27 prg0_pru0_gpo12 PRGO_PRUO_GPO12 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRUO_GPI12 1 | 0
PRGO_RGMII1_TD1 2 o)
PRGO_PWMO_AO 3 10 0
RGMII3_TD1 4 o
GPIO0_55 7 10 0
DSS_FSYNCO 10 o
MCASPO_AXR8 12 10
AH29 prg0_pru0_gpo13 PRGO_PRUO_GP013 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS  TBD 0 0/1
PRGO_PRUO_GPI13 1 | 0
PRGO_RGMII1_TD2 2 o
PRGO_PWMO_BO 3 10 1
RGMII3_TD2 4 o
GPIO0_56 7 10 0
DSS_FSYNC2 10 o)
MCASPO_AXR9 12 10
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Table 4-1. Pin Attributes (continued)

PR BALL F?I%LELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE | POWER [9] HYS[10] | 1ypg 1] UP/DOWN | DSIS [13] | TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
AG28 prg0_pru0_gpol4 PRGO_PRUO_GPO14 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRUO_GPI14 1 | 0
PRGO_RGMII1_TD3 2 o
PRGO_PWMO_A1 3 10 0
RGMII3_TD3 4 o
GPIO0_57 7 10 0
UART4_RXD 8 | 0
MCASPO_AXR10 12 10
AG27 prg0_pru0_gpo15 PRGO_PRUO_GPO15 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRUO_GPI15 1 | 0
PRGO_RGMII1_TX_CTL 2 o
PRGO_PWMO_B1 3 10 1
RGMII3_TX_CTL 4 o
GPIOO0_58 7 10 0
UART4_TXD 8 o 0
DSS_FSYNC3 10 o
MCASPO_AXR11 12 10
AH28 prg0_pru0_gpo16 PRGO_PRUO_GPO16 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRUO_GPI16 1 | 0
PRGO_RGMII1_TXC 2 10 0
PRGO_PWMO_A2 3 10 0
RGMII3_TXC 4 o 0
GPIOO0_59 7 10 0
DSS_FSYNC1 10 o
MCASPO_AXR12 12 10
AB24 prg0_pru0_gpol7 PRGO_PRUO_GPO17 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 1/1
PRGO_PRUO_GPI17 1 | 0
PRGO_IEPO_EDC_SYNC_OUT1 2 o
PRGO_PWMO_B2 3 10 1
PRGO_ECAPO_SYNC_OUT 4 o
GPIO0_60 7 10 0
GPMCO_AD5 8 10 0
OBSCLK1 9 o 0
MCASPO_AXR13 12 10
BOOTMODE7 Bootstrap |
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
AB29 prg0_pru0_gpo18 PRGO_PRUO_GPO18 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRUO_GPI18 1 | 0
PRGO_IEPO_EDC_LATCH_INO 2 | 0
PRGO_PWMO_TZ_IN 3 | 0
PRGO_ECAPO_IN_APWM_OUT 4 10 0
GPIO0_61 7 10 0
GPMCO_AD6 8 10 0
MCASPO_AXR14 12 10
AB28 prg0_pru0_gpo19 PRGO_PRUO_GPO019 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS  TBD 0 0/1
PRGO_PRUO_GPI19 1 | 0
PRGO_IEPO_EDC_SYNC_OUTO 2 o
PRGO_PWMO_TZ_OUT 3 o)
GPIOO0_62 7 10 0
GPMCO_AD7 8 10 0
MCASPO_AXR15 12 10
AE29 prg0_prul_gpo0 PRGO_PRU1_GPOO 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRU1_GPIO 1 | 0
PRGO_RGMII2_RDO 2 | 0
RGMII4_RDO 4 | 0
RMII4_RXDO 5 | 0
GPIO0_63 7 10 0
UART4_CTSn 8 | 0
MCASP1_AXRO 12 10
UART5_RXD 14 |
AD28 prg0_prul_gpol PRGO_PRU1_GPO1 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRU1_GPI1 1 | 0
PRGO_RGMII2_RD1 2 | 0
RGMII4_RD1 4 | 0
RMII4_RXD1 5 | 0
GPIO0_64 7 10 0
UART4_RTSn 8 o 0
MCASP1_AXR1 12 10
UART5_TXD 14 o)
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1] BALL NAME [2]

AD27 prg0_prul_gpo2
AC25 prg0_prul_gpo3
AD29 prg0_prul_gpo4
AB27 prg0_prul_gpo5

SIGNAL NAME [3]

PRGO_PRU1_GPO2
PRGO_PRU1_GPI2
PRGO_RGMII2_RD2
PRGO_PWM2_A2
RGMIl4_RD2
RMII4_CRS_DV
GPIO0_65
GPMCO_A23
MCASP1_ACLKR
MCASP1_AXR10
PRGO_PRU1_GPO3
PRGO_PRU1_GPI3
PRGO_RGMII2_RD3
RGMIl4_RD3
RMII4_RX_ER
GPIO0_66
MCASP1_AFSR
MCASP1_AXR11
PRGO_PRU1_GPO4
PRGO_PRU1_GPI4
PRGO_RGMII2_RX_CTL
PRGO_PWM2_B2
RGMII4_RX_CTL
RMII4_TXD1
GPIOO_67
GPMCO_A24
MCASP1_AXR2
PRGO_PRU1_GPO5
PRGO_PRU1_GPI5
GPIO0_68
GPMCO_AD8
MCASP1_ACLKX
BOOTMODE6

BALL
MUX['Xl]ODE TYPE [5] RBEASLELT R;gET VOLI{SAGE POWER [9]
STATE [6] | MUXMODE | VALUE [8]
0 10 OFF 7 1.8V/3.3V VDDSHV1
1 |
2 |
3 10
4 |
5 |
7 10
8 oz
12 10
13 10
0 10 OFF 7 1.8Vv/3.3V VDDSHV1
1 |
2 |
4 |
5 |
7 10
12 10
13 10
0 10 OFF 7 1.8V/3.3V VDDSHV1
1 |
2 |
3 10
4 |
5 0]
7 10
8 oz
12 10
0 10 OFF 7 1.8V/3.3V VDDSHV1
1 |
7 10
8 10
12 10
Bootstrap ||

HYS [10] TBYllJ:,FEF[Fi?] UPljggl\;VN DSIS [13] Br;((ADEH\éIIE./
TYPE [12] E [14]
Yes LVCMOS  TBD 0 0/1
0
0
0
0
0
0
0
0
Yes LVCMOS | TBD 0 0/1
0
0
0
0
0
0
Yes LVCMOS  TBD 0 0/1
0
0
1
0
0
0
Yes LVCMOS  TBD 0 11
0
0
0
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
AC26 prg0_prul_gpo6 PRGO_PRU1_GPO6 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRU1_GPI6 1 | 0
PRGO_RGMII2_RXC 2 | 0
RGMII4_RXC 4 | 0
RMIl4_TXDO 5 o
GPIO0_69 7 10 0
GPMCO_A25 8 oz 0
MCASP1_AXR3 12 10
AA24 prg0_prul_gpo7 PRGO_PRU1_GPO7 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS  TBD 0 0/1
PRGO_PRU1_GPI7 1 | 0
PRGO_IEP1_EDC_LATCH_IN1 2 | 0
SPI3_CS0 4 10 1
MCAN11_TX 6 o
GPIO0_70 7 10 0
GPMCO_AD9 8 10 0
MCASP1_AXR4 12 10
UART2_TXD 14 o
AA28 prg0_prul_gpo8 PRGO_PRU1_GPO8 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS  TBD 0 0/1
PRGO_PRU1_GPI8 1 | 0
PRGO_PWM2_TZ_OUT 3 o
MCAN11_RX 6 | 1
GPIOO_71 7 10 0
GPMCO_AD10 8 10 0
MCASP1_AFSX 12 10
Y24 prg0_prul_gpo9 PRGO_PRU1_GPO9 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRU1_GPI9 1 | 0
PRGO_UARTO_RXD 2 | 1
SPI3_CS3 4 10 1
PRGO_IEPO_EDIO_DATA_IN_OUT30 |6 10 0
GPIO0_72 7 10 0
GPMCO_AD11 8 10 0
DSS_FSYNC3 10 o
MCASP1_AXR5 12 10
UART8_RXD 14 |
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Table 4-1. Pin Attributes (continued)

MU EEE BALL RBQSLELT 110 BUFEER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] (4] TYPE[5] | RESET REL. | VOLTAGE  POWER [9] HYS [10] | rypg 1y UPIDOWN | DSIS[13] | TXDISABL
STATE [6]  MUXMODE | VALUE [8] TYPE [12] E [14]
[7]
AA25 prg0_prul_gpol0 PRGO_PRU1_GPO10 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS  TBD 0 0/1
PRGO_PRU1_GPI10 1 | 0
PRGO_UARTO_TXD 2 o
PRGO_PWM2_TZ_IN 3 | 0
PRGO_IEPO_EDIO_DATA_IN_OUT31 6 10 0
GPIO0_73 7 10 0
GPMCO_AD12 8 10 0
CLKOUT 9 oz 0
MCASP1_AXR6 12 10
UART8_TXD 14 o)
AG26 prgo_prul_gpoll PRGO_PRU1_GPO11 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 o1
PRGO_PRU1_GPI11 1 | 0
PRGO_RGMII2_TDO 2 o
RGMII4_TDO 4 o
RMII4_TX_EN 5 o
GPIO0_74 7 10 0
GPMCO_A26 8 oz 0
MCASP1_AXR7 12 10
AF27 prg0_prul_gpol2 PRGO_PRU1_GPO12 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS  TBD 0 0/1
PRGO_PRU1_GPI12 1 | 0
PRGO_RGMII2_TD1 2 o
PRGO_PWM1_A0 3 10 0
RGMII4_TD1 4 o
GPIO0_75 7 10 0
MCASP1_AXR8 12 10
UARTS_CTSn 14 |
AF26 prgo_prul_gpo13 PRGO_PRU1_GPO13 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS TBD 0 o1
PRGO_PRU1_GPI13 1 | 0
PRGO_RGMII2_TD2 2 o
PRGO_PWM1_BO 3 10 1
RGMIl4_TD2 4 o
GPIO0_76 7 10 0
MCASP1_AXR9 12 10
UART8_RTSn 14 o)
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Table 4-1. Pin Attributes (continued)

PR BALL RBI%LELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE | POWER [9] HYS[10] | 1ypg 1] UP/DOWN | DSIS [13] | TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
AE25 prg0_prul_gpold PRGO_PRU1_GPO14 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRU1_GPI14 1 | 0
PRGO_RGMII2_TD3 2 o
PRGO_PWM1_Al 3 10 0
RGMII4_TD3 4 o
GPIOO0_77 7 10 0
MCASP2_AXRO 12 10
UART2_CTSn 14 |
AF29 prg0_prul_gpol5 PRGO_PRU1_GPO15 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRU1_GPI15 1 | 0
PRGO_RGMII2_TX_CTL 2 o
PRGO_PWM1_B1 3 10 1
RGMII4_TX_CTL 4 o
GPIOO0_78 7 10 0
MCASP2_AXR1 12 10
UART2_RTSn 14 o
AG29 prg0_prul_gpol6 PRGO_PRU1_GPO16 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 0/1
PRGO_PRU1_GPI16 1 | 0
PRGO_RGMII2_TXC 2 10 0
PRGO_PWM1_A2 3 10 0
RGMII4_TXC 4 o 0
GPIOO_79 7 10 0
MCASP2_AXR2 12 10
Y25 prg0_prul_gpol7 PRGO_PRU1_GPO17 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS | TBD 0 1/1
PRGO_PRU1_GPI17 1 | 0
PRGO_IEP1_EDC_SYNC_OUT1 2 o
PRGO_PWM1_B2 3 10 1
SPI3_CLK 4 10 0
GPIOO0_80 7 10 0
GPMCO_AD13 8 10 0
MCASP2_AXR3 12 10
BOOTMODE3 Bootstrap |
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1]

AA26

AD18

AD19

BALL NAME [2]

prg0_prul_gpol8

prg0_prul_gpol9

prgl_mdio0_mdc

prgl_mdioO_mdio

SIGNAL NAME [3]

PRGO_PRU1_GPO18
PRGO_PRU1_GPI18
PRGO_IEP1_EDC_LATCH_INO
PRGO_PWM1_TZ_IN
SPI3_DO

MCAN12_TX
GPIO0_81
GPMCO_AD14
MCASP2_AFSX
UART2_RXD
PRGO_PRU1_GPO19
PRGO_PRU1_GPI19
PRGO_IEP1_EDC_SYNC_OUTO
PRGO_PWM1_TZ_OUT
SPI3_D1

MCAN12_RX
GPIOO_82
GPMCO_AD15
MCASP2_ACLKX
PRG1_MDIOO_MDC
SPI1_CS3

12C4_SDA
RMII_REF_CLK
GPIOO_42
VPFEO_DATA12
MCASP5_AXR3
MCASP5_AFSR
UART3_RTSn
PRG1_MDIOO_MDIO
SPI1_CS2

12C4_SCL

GPIOO_41
DSS_FSYNC1
VPFEO_DATA11
MCASP5_AXR2
MCASP5_ACLKR
UART3_CTSn

MUXMODE TYPE [5]
[4]
0 10
1 |
2 |
3 |
4 10
6 [e]
7 10
8 10
12 10
14 |
0 10
1 |
2 [¢]
3 (o]
4 10
6 |
7 10
8 10
12 10
0 (6]
1 10
2 10D
5 |
7 10
11 |
12 10
13 10
14 [¢]
0 10
1 10
2 10D
7 10
10 [e]
11 |
12 10
13 10
14 |

BALL
RESET
STATE [6]

OFF

OFF

OFF

OFF

BALL
RESET
REL.
MUXMODE
[71

10
VOLTAGE
VALUE [8]

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

POWER [9]

VDDSHV1

VDDSHV1

VDDSHV2

VDDSHV2

HYS [10]

Yes

BUFFER
TYPE [11]

LVCMOS

LVCMOS

LVCMOS

LVCMOS

PULL
UP/DOWN
TYPE [12]

TBD

TBD

TBD

TBD

DSIS [13]

o O o o o

o O P o o +» O

o »r B O O O O

RXACTIVE/
TXDISABL
E [14]

0/1

0/1

0/1

0/1
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3]

AC23 prgl_pru0_gpoO PRG1_PRUO_GPOO
PRG1_PRUO_GPIO
PRG1_RGMII1_RDO
PRG1_PWM3_A0
RGMII1_RDO
RMII1_RXDO
GPIO0_1
GPMCO_BE1n
RGMII7_RDO
MCASP6_ACLKX
UARTO_RXD

AG22 prgl_pru0_gpol PRG1_PRUO_GPO1
PRG1_PRUO_GPI1
PRG1_RGMII1_RD1
PRG1_PWM3_B0
RGMII1_RD1
RMII1_RXD1
GPIO0_2
GPMCO_WAITO
RGMII7_RD1
MCASP6_AFSX
UARTO_TXD

AF22 prgl_pruO_gpo2 PRG1_PRUO_GPO2
PRG1_PRUO_GPI2
PRG1_RGMII1_RD2
PRG1_PWM2_A0
RGMII1_RD2
RMII1_CRS_DV
GPIOO_3
GPMCO_WAIT1
RGMII7_RD2
MCASP6_AXRO
UART1_RXD

© O N O WN PO R PO 0N O WN P O R P © 00 N O B~ WwWN R O
BN BN

[
AN

MUXMODE

BALL

BALL RESET

14] TYPE [5] RESET REL.
STATE [6]  MUXMODE

[71
10 OFF 7

10 OFF 7

10 OFF 7

10
VOLTAGE
VALUE [8]

1.8V/33V

1.8V/i33V

1.8V/33V

POWER [9]

VDDSHV2

VDDSHV2

VDDSHV2

HYS [10]

Yes

Yes

BUFFER
TYPE [11]

LVCMOS

LVCMOS

LVCMOS

PULL
UP/DOWN
TYPE [12]

TBD

TBD

TBD

RXACTIVE/
DSIS [13] | TXDISABL
E [14]

0/1

o O o o o o o o

0/1

o O o o o +»r O o o

0/1

o O o o o o o o o
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Table 4-1. Pin Attributes (continued)

MU EEE BALL RBI%LELT 110 BUFEER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE([5] | RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
AJ23 prgl_pru0_gpo3 PRG1_PRUO_GPO3 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS TBD 0 o1
PRG1_PRUO_GPI3 1 | 0
PRG1_RGMII1_RD3 2 | 0
PRG1_PWM3_A2 3 10 0
RGMII1_RD3 4 | 0
RMII1_RX_ER 5 | 0
GPIO0_4 7 10 0
GPMCO_DIR 8 o 0
RGMII7_RD3 9 |
MCASP6_AXR1 12 10
UART1_TXD 14 o
AH23 prgl_pru0_gpo4 PRG1_PRUO_GPO4 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 0/1
PRG1_PRUO_GPl4 1 | 0
PRG1_RGMII1_RX_CTL 2 | 0
PRG1_PWM2_B0O 3 10 1
RGMII1_RX_CTL 4 | 0
RMII1_TXDO 5 o
GPIO0_5 7 10 0
GPMCO_CSn2 8 o 0
RGMII7_RX_CTL 9 |
MCASP6_AXR2 12 10
MCASP6_ACLKR 13 10 0
UART2_RXD 14 | 0
AD20 prgl_pru0_gpo5 PRG1_PRUO_GPO5 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 1
PRG1_PRUO_GPI5 1 | 0
PRG1_PWM3_B2 3 10 1
RMII1_TX_EN 5 o)
GPIO0_6 7 10 0
GPMCO_WEn 8 o 0
MCASP3_AXR0 12 10
BOOTMODEO Bootstrap ||
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Table 4-1. Pin Attributes (continued)

PR BALL RBISSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
AD22 prgl_pru0_gpo6 PRG1_PRUO_GPO6 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRUO_GPI6 1 | 0
PRG1_RGMII1_RXC 2 | 0
PRG1_PWM3_Al 3 10 0
RGMII1_RXC 4 | 0
RMII1_TXD1 5 o)
AUDIO_EXT_REFCLKO 6 10 0
GPIO0_7 7 10 0
GPMCO_CSn3 8 o) 0
RGMII7_RXC 9 |
MCASP6_AXR3 12 10
MCASP6_AFSR 13 10 0
UART2_TXD 14 o 0
AE20 prgl_pru0_gpo7 PRG1_PRUO_GPO7 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 0/1
PRG1_PRUO_GPI7 1 | 0
PRG1_IEPO_EDC_LATCH_IN1 2 | 0
PRG1_PWM3_B1 3 10 1
AUDIO_EXT_REFCLK1 5 10 0
MCAN4_TX 6 o
GPIO0_8 7 10 0
MCASP3_AXR1 12 10
AJ20 prgl_pru0_gpo8 PRG1_PRUO_GPO8 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRUO_GPI8 1 | 0
PRG1_PWM2_A1 3 10 0
RMII5_RXDO 5 | 0
MCAN4_RX 6 | 1
GPIO0_9 7 10 0
GPMCO_OEn_REn 8 o 0
VOUTO_DATA22 10 o
MCASP3_AXR2 12 10
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
AG20 prgl_pru0_gpo9 PRG1_PRUO_GPO9 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRUO_GPI9 1 | 0
PRG1_UARTO_CTSn 2 | 1
PRG1_PWM3_TZ_IN 3 | 0
SPI6_CS1 4 10 1
RMII5_RXD1 5 | 0
GPIOO_10 7 10 0
GPMCO_ADVn_ALE 8 o 0
PRG1_IEPO_EDIO_DATA_IN_OUT28 |9 10
VOUTO_DATA23 10 o 0
MCASP3_ACLKX 12 10
AD21 prgl_pru0_gpo10 PRG1_PRUO_GPO10 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 0/1
PRG1_PRUO_GPI10 1 | 0
PRG1_UARTO_RTSn 2 o
PRG1_PWM2_B1 3 10 1
SPI6_CS2 4 10 1
RMII5_CRS_DV 5 | 0
GPIOO_11 7 10 0
GPMCO_BEOn_CLE 8 o 0
PRG1_IEPO_EDIO_DATA_IN_OUT29 |9 10
OBSCLK2 10 o) 0
MCASP3_AFSX 12 10
AF24 prgl_pru0_gpoll PRG1_PRUO_GPO11 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 0/1
PRG1_PRUO_GPI11 1 | 0
PRG1_RGMII1_TDO 2 o
PRG1_PWM3_TZ_OUT 3 o
RGMII1_TDO 4 o)
MCAN4_TX 6 o
GPIO0_12 7 10 0
RGMII7_TDO 9 o)
VOUTO_DATA16 10 o
VPFEO_DATAO 11 |
MCASP7_ACLKX 12 10 0
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
AJ24 prgl_pru0_gpol2 PRG1_PRUO_GPO12 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRUO_GPI12 1 | 0
PRG1_RGMII1_TD1 2 o)
PRG1_PWMO_AO 3 10 0
RGMII1_TD1 4 o
MCAN4_RX 6 | 1
GPIOO_13 7 10 0
RGMII7_TD1 9 o
VOUTO_DATA17 10 o)
VPFEO_DATAL 11 |
MCASP7_AFSX 12 10 0
AG24 prgl_pru0_gpo13 PRG1_PRUO_GPO13 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 0/1
PRG1_PRUO_GPI13 1 | 0
PRG1_RGMII1_TD2 2 o
PRG1_PWMO_BO 3 10 1
RGMII1_TD2 4 o
MCANS5_TX 6 o
GPIOO_14 7 10 0
RGMII7_TD2 9 o
VOUTO_DATA18 10 o
VPFEO_DATA2 11 |
MCASP7_AXRO 12 10 0
AD24 prgl_pru0_gpold PRG1_PRUO_GPO14 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 0/1
PRG1_PRUO_GPI14 1 | 0
PRG1_RGMII1_TD3 2 o
PRG1_PWMO_A1 3 10 0
RGMII1_TD3 4 o)
MCAN5_RX 6 | 1
GPIO0_15 7 10 0
RGMII7_TD3 9 o)
VOUTO_DATA19 10 o
VPFEO_DATA3 11 |
MCASP7_AXR1 12 10 0
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
AC24 prgl_pru0_gpol5 PRG1_PRUO_GPO15 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRUO_GPI15 1 | 0
PRG1_RGMII1_TX_CTL 2 o)
PRG1_PWMO_B1 3 10 1
RGMII1_TX_CTL 4 o
MCAN6_TX 6 o)
GPIOO_16 7 10 0
RGMII7_TX_CTL 9 o
VOUTO_DATA20 10 o)
VPFEO_DATA4 11 |
MCASP7_AXR2 12 10 0
MCASP7_ACLKR 13 10 0
AE24 prgl_pru0_gpol6 PRG1_PRUO_GPO16 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRUO_GPI16 1 | 0
PRG1_RGMII1_TXC 2 10 0
PRG1_PWMO_A2 3 10 0
RGMII1_TXC 4 o 0
MCAN6_RX 6 | 1
GPIOO_17 7 10 0
RGMII7_TXC 9 o
VOUTO_DATA21 10 o) 0
VPFEO_DATA5 11 |
MCASP7_AXR3 12 10 0
MCASP7_AFSR 13 10 0
AJ21 prgl_pru0_gpol7 PRG1_PRUO_GPO17 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRUO_GPI17 1 | 0
PRG1_IEPO_EDC_SYNC_OUT1 2 o)
PRG1_PWMO_B2 3 10 1
RMII5_TXD1 5 o
MCANS5_TX 6 o)
GPIOO_18 7 10 0
VPFEO_DATA6 11 |
MCASP3_AXR3 12 10 0
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Table 4-1. Pin Attributes (continued)

PR BALL RBISSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
AE21 prgl_pru0_gpol8 PRG1_PRUO_GPO18 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRUO_GPI18 1 | 0
PRG1_IEPO_EDC_LATCH_INO 2 | 0
PRG1_PWMO_TZ_IN 3 | 0
RMII5_RX_ER 5 | 0
MCANS5_RX 6 | 1
GPIOO_19 7 10 0
VPFEO_DATA7 11 |
MCASP4_ACLKX 12 10 0
AH21 prgl_pru0_gpol9 PRG1_PRUO_GPO19 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRUO_GPI19 1 | 0
PRG1_IEPO_EDC_SYNC_OUTO 2 o)
PRG1_PWMO0_TZ_OUT 3 o
RMII5_TXDO 5 o
MCAN6_TX 6 o
GPIOO_20 7 10 0
VOUTO_EXTPCLKIN 10 |
VPFEO_PCLK 11 | 0
MCASP4_AFSX 12 10 0
AE22 prgl_prul_gpoO PRG1_PRU1_GPOO 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 0/1
PRG1_PRU1_GPIO 1 | 0
PRG1_RGMII2_RDO 2 | 0
RGMII2_RDO 4 | 0
RMII2_RXDO 5 | 0
GPIOO_21 7 10 0
RGMII8_RDO 8 | 0
VOUTO_DATAO 10 o)
VPFEO_HD 11 |
MCASP8_ACLKX 12 10 0
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1]

AG23

AF23

AD23

BALL NAME [2]

prgl_prul_gpol

prgl_prul_gpo2

prgl_prul_gpo3

SIGNAL NAME [3]

PRG1_PRU1_GPO1
PRG1_PRU1_GPI1
PRG1_RGMII2_RD1
RGMII2_RD1
RMII2_RXD1
GPIO0_22
RGMII8_RD1
VOUTO_DATA1L
VPFEO_FIELD
MCASP8_AFSX
PRG1_PRU1_GPO2
PRG1_PRU1_GPI2
PRG1_RGMII2_RD2
PRG1_PWM2_A2
RGMII2_RD2
RMII2_CRS_DV
GPIO0_23
RGMII8_RD2
VOUTO_DATA2
VPFEO_VD
MCASP8_AXRO
MCASP3_ACLKR
PRG1_PRU1_GPO3
PRG1_PRU1_GPI3
PRG1_RGMII2_RD3
RGMII2_RD3
RMII2_RX_ER
GPIO0_24
RGMII8_RD3
EQEP1_A
VOUTO_DATA3
VPFEO_WEN
MCASP8_AXR1
MCASP3_AFSR
TIMER_IO2

W N g A~ W N P O

PR PR
w N P O

© o N N P O

B lRr P PR
Alw N RO

MUXMODE

[4]

TYPE [5]

BALL
RESET
STATE [6]

OFF

OFF

OFF

BALL
RESET
REL.
MUXMODE
[71

10
VOLTAGE
VALUE [8]

1.8V/33V

1.8V/33V

1.8V/33V

POWER [9]

VDDSHV2

VDDSHV2

VDDSHV2

HYS [10]

Yes

BUFFER
TYPE [11]

LVCMOS

LVCMOS

LVCMOS

PULL
UP/DOWN
TYPE [12]

TBD

TBD

TBD

DSIS [13]

o o o o o o o

O O O o o o o o o

O O O O o o o o o o o

RXACTIVE/
TXDISABL
E [14]

0/1

0/1

0/1
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
AH24 prgl_prul_gpo4 PRG1_PRU1_GPO4 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRU1_GPl4 1 | 0
PRG1_RGMII2_RX_CTL 2 | 0
PRG1_PWM2_B2 3 10 1
RGMII2_RX_CTL 4 | 0
RMII2_TXDO 5 o)
GPIOO_25 7 10 0
RGMII8_RX_CTL 8 | 0
EQEP1_B 9 | 0
VOUTO_DATA4 10 o 0
VPFEO_DATA13 11 |
MCASP8_AXR2 12 10 0
MCASP8_ACLKR 13 10 0
TIMER_IO3 14 10 0
AG21 prgl_prul_gpo5 PRG1_PRU1_GPO5 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 0/1
PRG1_PRU1_GPI5 1 | 0
RMII5_TX_EN 5 o
MCAN6_RX 6 | 1
GPIOO_26 7 10 0
GPMCO_WPn 8 o 0
EQEP1_S 9 10
VOUTO_DATA5 10 o 0
MCASP4_AXRO 12 10
TIMER_l04 14 10
AE23 prgl_prul_gpo6 PRG1_PRU1_GPO6 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRU1_GPI6 1 | 0
PRG1_RGMII2_RXC 2 | 0
RGMII2_RXC 4 | 0
RMII2_TXD1 5 o
GPIO0_27 7 10 0
RGMII8_RXC 8 | 0
VOUTO_DATA6 10 o
VPFEO_DATA14 11 |
MCASP8_AXR3 12 10 0
MCASP8_AFSR 13 10 0
TIMER_IO5 14 10 0
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
AC21 prgl_prul_gpo7 PRG1_PRU1_GPO7 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRU1_GPI7 1 | 0
PRG1_IEP1_EDC_LATCH_IN1 2 | 0
SPI6_CS0 4 10 1
RMII6_RX_ER 5 | 0
MCAN7_TX 6 o)
GPIOO_28 7 10 0
VOUTO_DATA7 10 o
VPFEO_DATA15 11 |
MCASP4_AXR1 12 10 0
UART3_TXD 14 o
Y23 prgl_prul_gpo8 PRG1_PRU1_GPO8 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 0/1
PRG1_PRU1_GPI8 1 | 0
PRG1_PWM2_TZ_OUT 3 o
RMII6_RXDO 5 | 0
MCAN7_RX 6 | 1
GPIO0_29 7 10 0
GPMCO_CSn1 8 o) 0
VOUTO_DATA8 10 o
MCASP4_AXR2 12 10
UART3_RXD 14 |
AF21 prgl_prul_gpo9 PRG1_PRU1_GPO9 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRU1_GPI9 1 | 0
PRG1_UARTO_RXD 2 | 1
SPI6_CS3 4 10 1
RMII6_RXD1 5 | 0
MCANB8_TX 6 o)
GPIO0_30 7 10 0
GPMCO_CSn0 8 o 0
PRG1_IEPO_EDIO_DATA_IN_OUT30 |9 10
VOUTO_DATA9 10 o 0
MCASP4_AXR3 12 10
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
[7]
AB23 prgl_prul_gpol0 PRG1_PRU1_GPO10 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRU1_GPI10 1 | 0
PRG1_UARTO_TXD 2 o)
PRG1_PWM2_TZ_IN 3 | 0
RMII6_CRS_DV 5 | 0
MCANB8_RX 6 | 1
GPIOO_31 7 10 0
GPMCO_CLKOUT 8 o 0
PRG1_IEPO_EDIO_DATA_IN_OUT31 |9 10
VOUTO_DATA10 10 o 0
GPMCO_FCLK_MUX 11 o
MCASP5_ACLKX 12 10
AJ25 prgl_prul_gpoll PRG1_PRU1_GPO11 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRU1_GPI11 1 | 0
PRG1_RGMII2_TDO 2 o
RGMII2_TDO 4 o
RMII2_TX_EN 5 o
GPIO0_32 7 10 0
RGMII8_TDO 8 o 0
EQEP1_| 9 10
VOUTO_DATA11 10 o) 0
MCASP9_ACLKX 12 10
AH25 prgl_prul_gpol2 PRG1_PRU1_GPO12 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 0/1
PRG1_PRU1_GPI12 1 | 0
PRG1_RGMII2_TD1 2 o
PRG1_PWM1_A0 3 10 0
RGMII2_TD1 4 o)
MCAN7_TX 6 o
GPIO0_33 7 10 0
RGMII8_TD1 8 o) 0
VOUTO_DATA12 10 o
MCASP9_AFSX 12 10
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
AG25 prgl_prul_gpol3 PRG1_PRU1_GPO13 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRU1_GPI13 1 | 0
PRG1_RGMII2_TD2 2 o)
PRG1_PWM1_BO 3 10 1
RGMII2_TD2 4 o
MCAN7_RX 6 | 1
GPIOO_34 7 10 0
RGMII8_TD2 8 o 0
VOUTO_DATA13 10 o)
VPFEO_DATA8 11 |
MCASP9_AXRO 12 10 0
MCASP4_ACLKR 13 10 0
AH26 prgl_prul_gpold PRG1_PRU1_GPO14 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRU1_GPI14 1 | 0
PRG1_RGMII2_TD3 2 o
PRG1_PWM1_Al 3 10 0
RGMII2_TD3 4 o
MCANB8_TX 6 o)
GPIO0_35 7 10 0
RGMII8_TD3 8 o 0
VOUTO_DATA14 10 o)
MCASP9_AXR1 12 10
MCASP4_AFSR 13 10 0
AJ27 prgl_prul_gpol5 PRG1_PRU1_GPO15 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  TBD 0 0/1
PRG1_PRU1_GPI15 1 | 0
PRG1_RGMII2_TX_CTL 2 o
PRG1_PWM1_B1 3 10 1
RGMII2_TX_CTL 4 o
MCANB8_RX 6 | 1
GPIO0_36 7 10 0
RGMII8_TX_CTL 8 o 0
VOUTO_DATA15 10 o
VPFEO_DATA9 11 |
MCASP9_AXR2 12 10 0
MCASP9_ACLKR 13 10 0
Copyright © 2019, Texas Instruments Incorporated Terminal Configuration and Functions 49

Submit Documentation Feedback
Product Folder Links: TDA4VM

ADVANCE INFORMATION


http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com

NOILVINHO4NI SONVAAQV

TDA4VM
SPRSP36E —FEBRUARY 2019-REVISED DECEMBER 2019

13 TEXAS
INSTRUMENTS

www.ti.com

Table 4-1. Pin Attributes (continued)

PR BALL RBI%LELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE | POWER [9] HYS[10] | 1ypg 1] UP/DOWN | DSIS [13] | TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]

AJ26 prgl_prul_gpol6 PRG1_PRU1_GPO16 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1

PRG1_PRU1_GPI16 1 | 0

PRG1_RGMII2_TXC 2 10 0

PRG1_PWM1_A2 3 10 0

RGMII2_TXC 4 o 0

GPIOO0_37 7 10 0

RGMII8_TXC 8 o 0

VOUTO_VP2_HSYNC 9 o 0

VOUTO_HSYNC 10 o

MCASP9_AXR3 12 10

MCASP9_AFSR 13 10 0

VOUTO_VPO_HSYNC 14 o 0
AC22 prgl_prul_gpol? PRG1_PRU1_GPO17 0 10 OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 1/1

PRG1_PRU1_GPI17 1 | 0

PRG1_IEP1_EDC_SYNC_OUT1 2 o

PRG1_PWM1_B2 3 10 1

SPI6_CLK 4 10 0

RMII6_TX_EN 5 o

PRG1_ECAPO_SYNC_OUT 6 o

GPIOO0_38 7 10 0

VOUTO_VP2_DE 9 o

VOUTO_DE 10 o

VPFEO_DATA10 11 |

MCASP5_AFSX 12 10 0

VOUTO_VPO_DE 14 o

BOOTMODE1 Bootstrap |
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Table 4-1. Pin Attributes (continued)

PR BALL 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
AJ22 prgl_prul_gpol8 PRG1_PRU1_GPO18 0 10 OFF 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRU1_GPI18 1 | 0
PRG1_IEP1_EDC_LATCH_INO 2 | 0
PRG1_PWM1_TZ_IN 3 | 0
SPI6_DO 4 10 0
RMII6_TXDO 5 o)
PRG1_ECAPO_SYNC_IN 6 | 0
GPIO0_39 7 10 0
VOUTO_VP2_VSYNC 9 o)
VOUTO_VSYNC 10 o
MCASP5_AXRO 12 10
VOUTO_VPO_VSYNC 14 o)
AH22 prgl_prul_gpol9 PRG1_PRU1_GPO19 0 10 OFF 1.8V/3.3V VDDSHV2 Yes LVCMOS | TBD 0 0/1
PRG1_PRU1_GPI19 1 | 0
PRG1_IEP1_EDC_SYNC_OUTO 2 o
PRG1_PWM1_TZ_OUT 3 o
SPI6_D1 4 10 0
RMII6_TXD1 5 o)
PRG1_ECAPO_IN_APWM_OUT 6 10 0
GPIO0_40 7 10 0
VOUTO_PCLK 10 o)
MCASP5_AXR1 12 10
T6 resetstatz RESETSTATZz 0 o OFF 1.8V/3.3V VDDSHVO Yes LVCMOS  TBD 0/0
c28 RESET_REQZ RESET_REQz 0 | PU 1.8 V/3.3V |VDDSHVO_MCU |Yes LVCMOS  TBD 1
u25 rgmii5_rxc RGMII5_RXC 0 | OFF 1.8V/3.3V VDDSHV3 Yes LVCMOS | TBD 0 0/1
12C6_SDA 2 10D 1
VOUT1_DATA7 4 o)
TRC_DATA5 5 o
EHRPWM_TZn_IN1 6 | 0
GPIO0_92 7 10 0
GPMCO_A8 8 oz 0
MCASP10_AXR3 12 10
EHRPWM_SOCA 14 o)
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
u26 rgmii5_rx_ctl RGMII5_RX_CTL 0 | OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS | TBD 0 0/1
RMII7_RX_ER 1 | 0
12C2_SDA 2 10D 1
VOUT1_DATAL 4 o
TRC_CTL 5 o
EHRPWMO_SYNCO 6 o)
GPIO0_86 7 10 0
GPMCO_A2 8 oz 0
MCASP10_AFSX 12 10
u29 rgmii5_txc RGMII5_TXC 0 o OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS | TBD 0 0/1
RMII7_TX_EN 1 o
12C6_SCL 2 10D 1
VOUT1_DATA6 4 o
TRC_DATA4 5 o
EHRPWM1_B 6 10 0
GPIO0_91 7 10 0
GPMCO_A7 8 oz 0
MCASP10_AXR2 12 10
u23 rgmii5_tx_ctl RGMII5_TX_CTL 0 o OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS | TBD 0/1
RMII7_CRS_DV 1 | 0
12C2_SCL 2 10D 1
VOUT1_DATAO 4 o
TRC_CLK 5 o
EHRPWMO_SYNCI 6 | 0
GPIO0_85 7 10 0
GPMCO_A1 8 oz 0
MCASP10_ACLKX 12 10
W26 rgmii6_rxc RGMII6_RXC 0 | OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS | TBD 0 0/1
AUDIO_EXT_REFCLK2 3 10 0
VOUT1_DE 4 o)
TRC_DATA17 5 o
EHRPWM4_B 6 10 0
GPIO0_104 7 10 0
GPMCO_A20 8 oz 0
VOUT1_VPO_DE 9 o
MCASP10_AXR7 12 10
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1] BALL NAME [2]
V23 rgmii6_rx_ctl

w29 rgmii6_txc

Y28 rgmii6_tx_ctl

T23 rgmii5_rd0

SIGNAL NAME [3]

RGMII6_RX_CTL
RMII8_RX_ER
VOUT1_DATA13
TRC_DATA11
EHRPWM3_A
GPIO0_98
GPMCO_A14
MCASP10_AFSR
RGMII6_TXC
RMII8_TX_EN
SPI5_CLK
VOUT1_PCLK
TRC_DATA16
EHRPWM4_A
GPIO0_103
GPMCO_A19
MCASP10_AXR6
RGMII6_TX_CTL
RMII8_CRS_DV
VOUT1_DATA12
TRC_DATA10
GPIO0_97
GPMCO_A13
MCASP10_ACLKR
RGMII5_RDO
RMII7_RXDO
UART6_RTSn
VOUT1_DATA11
TRC_DATA9
GPIO0_96
GPMCO_A12
MCASP11_AXR3

BALL
RESET

BALL

MUXMODE

BOO\IOW(.H-&I—'O

0 N o o0 b~ W = O

TYPE[5] | RESET

| OFF 7

(¢} OFF 7

(¢} OFF 7

| OFF 7

(4] REL.
STATE [6] | MUXMODE | VALUE [8]

110

VOLTAGE POWER [9]

1.8V/3.3V |VDDSHV4

1.8V/3.3V |VDDSHV4

1.8V/3.3V |VDDSHV4

1.8V/3.3V |VDDSHV3

PULL RXACTIVE/
HYS [10] TBYl'J:,FEF[Fi?] UP/DOWN | DSIS [13] | TXDISABL
TYPE [12] E [14]
Yes LVCMOS  TBD 0 0/1
0
0
0
0
Yes LVCMOS | TBD 0 0/1
0
0
0
0
Yes LVCMOS | TBD 0/1
0
0
0
Yes LVCMOS  TBD 0 0/1
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
[7]
R23 rgmii5_rd1 RGMII5_RD1 0 | OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS | TBD 0 0/1
RMII7_RXD1 1 | 0
UART6_CTSn 3 | 1
VOUT1_DATA10 4 o
TRC_DATA8 5 o
EHRPWM_TZn_IN2 6 | 0
GPIO0_95 7 10 0
GPMCO_A11 8 oz 0
MCASP11_AXR2 12 10
EHRPWM_SOCB 14 o
u24 rgmiis_rd2 RGMII5_RD2 0 | OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS  TBD 0 0/1
UART3_RTSn 1 o)
UART6_TXD 3 o
VOUT1_DATA9 4 o
TRC_DATA? 5 o
EHRPWM2_B 6 10 0
GPIO0_94 7 10 0
GPMCO_A10 8 oz 0
MCASP11_AXR1 12 10
u27 rgmii5_rd3 RGMII5_RD3 0 | OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS  TBD 0 0/1
UART3_CTSn 1 | 1
UART6_RXD 3 | 1
VOUT1_DATA8 4 o
TRC_DATA6 5 o)
EHRPWM2_A 6 10 0
GPIO0_93 7 10 0
GPMCO_A9 8 oz 0
MCASP11_AXRO 12 10
uz28 rgmii5_tdo RGMII5_TDO 0 o OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS  TBD 0/1
RMII7_TXDO 1 o)
12C3_SDA 2 10D 1
VOUT1_DATA5 4 o
TRC_DATA3 5 o)
EHRPWM1_A 6 10 0
GPIO0_90 7 10 0
GPMCO_A6 8 oz 0
MCASP11_AFSX 12 10
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Table 4-1. Pin Attributes (continued)

MU EEE BALL RBQSLELT 110 BUFEER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] (4] TYPE[5] | RESET REL. | VOLTAGE | POWER[9] HYS [10] | rypg 1y UPIDOWN | DSIS[13] | TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
V27 rgmii5_td1 RGMII5_TD1 0 o OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS TBD o1
RMII7_TXD1 1 o
12C3_SCL 2 10D 1
VOUT1_DATA4 4 o
TRC_DATA2 5 o
EHRPWMO_B 6 10 0
GPIO0_89 7 10 0
GPMCO_A5 8 oz 0
MCASP11_ACLKX 12 10
V29 rgmiis_td2 RGMII5_TD2 0 o OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS | TBD o1
UART3_TXD 1 o
SYNC3_OUT 3 o
VOUT1_DATA3 4 o
TRC_DATAL 5 o
EHRPWMO_A 6 10 0
GPIOO_88 7 10 0
GPMCO_A4 8 oz 0
MCASP10_AXR1 12 10
V28 rgmii5_td3 RGMII5_TD3 0 o OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS TBD o1
UART3_RXD 1 | 1
SYNC2_OuUT 3 o
VOUT1_DATA2 4 o
TRC_DATAO 5 o
EHRPWM_TZn_INO 6 | 0
GPIOO0_87 7 10 0
GPMCO_A3 8 oz 0
MCASP10_AXRO 12 10
w25 rgmii6_rdo RGMII6_RDO 0 | OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS TBD 0 o1
RMII8_RXDO 1 | 0
SPI5_CS1 3 10 1
AUDIO_EXT_REFCLK3 4 10 0
TRC_DATA21 5 o
EHRPWM_TZn_IN5 6 | 0
GPIO0_108 7 10 0
GPMCO_DIR 8 o 0
MCASP11_AXR7 12 10
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
w24 rgmii6_rd1 RGMII6_RD1 0 | OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS | TBD 0 0/1
RMII8_RXD1 1 | 0
SPI5_D1 3 10 0
VOUT1_EXTPCLKIN 4 | 0
TRC_DATA20 5 o
EHRPWM5_B 6 10 0
GPIO0_107 7 10 0
GPMCO_BE1n 8 o 0
MCASP11_AXR6 12 10
Y27 rgmii6_rd2 RGMII6_RD2 0 | OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS | TBD 0 0/1
UART4_RTSn 1 o
UART5_TXD 3 o)
TRC_DATA19 5 o
EHRPWM5_A 6 10 0
GPIO0_106 7 10 0
GPMCO_A22 8 oz 0
MCASP11_AXR5 12 10
Y29 rgmii6_rd3 RGMII6_RD3 0 | OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  TBD 0 0/1
UART4_CTSn 1 | 1
UART5_RXD 3 | 1
CLKOUT 4 oz
TRC_DATA18 5 o
EHRPWM_TZn_IN4 6 | 0
GPIO0_105 7 10 0
GPMCO_A21 8 oz 0
MCASP11_AXR4 12 10
w27 rgmii6_tdo RGMII6_TDO 0 o) OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  TBD 0/1
RMII8_TXDO 1 o
SPI5_CS0 3 10 1
VOUT1_HSYNC 4 o)
TRC_DATA15 5 o
EHRPWM_TZn_IN3 6 | 0
GPIO0_102 7 10 0
GPMCO_A18 8 oz 0
VOUT1_VPO_HSYNC 9 o
MCASP10_AXR5 12 10
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Table 4-1. Pin Attributes (continued)

PR BALL F?I%LELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
[7]
V25 rgmii6_td1 RGMII6_TD1 0 o OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS | TBD 0/1
RMII8_TXD1 1 o
SPI5_DO 3 10 0
VOUT1_VSYNC 4 o
TRC_DATA14 5 o
EHRPWM3_SYNCO 6 o)
GPIO0_101 7 10 0
GPMCO_A17 8 oz 0
VOUT1_VPO_VSYNC 9 o)
MCASP10_AXR4 12 10
w28 rgmii6_td2 RGMII6_TD2 0 o OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  TBD 0/1
UART4_TXD 1 o)
SPI5_CS2 3 10 1
VOUT1_DATA15 4 o
TRC_DATA13 5 o
EHRPWM3_SYNCI 6 | 0
GPIO0_100 7 10 0
GPMCO_A16 8 oz 0
MCASP11_AFSR 12 10
w23 rgmii6_td3 RGMII6_TD3 0 o OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  TBD 0/1
UART4_RXD 1 | 1
SPI5_CS3 3 10 1
VOUT1_DATA14 4 o
TRC_DATA12 5 o)
EHRPWM3_B 6 10 0
GPIO0_99 7 10 0
GPMCO_A15 8 oz 0
MCASP11_ACLKR 12 10
E7 SERDES4_REFCLK_N SERDES4_REFCLK_N 10 OFF 1.8V VDDA_0P8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
AE18 serdes0_rext SERDESO_REXT A OFF 1.8V VDDA_0OP8_SER 2-L-PHY  TBD
DESO0_1
(/DDA71P87$ER
DESO0_1
AE13 serdes1_rext SERDES1_REXT A OFF 1.8V 2-L-PHY  TBD
VDDA_OP8_SER
DESO0_1
(/DDA_lPS_SER
DESO0_1
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Table 4-1. Pin Attributes (continued)

BALL
BALL RESET /0 PULL RXACTIVE/
RLAMORE TYPE [5] RESET REL. VOLTAGE POWER [9] HYS [10] TBYL;,FEFE?] UP/DOWN | DSIS [13] | TXDISABL
TYPE [12] E [14]

4 STATE [6] | MUXMODE | VALUE [8]

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3]

AD13 serdes2_rext SERDES2_REXT A OFF 1.8V 2-L-PHY | TBD
VDDA_0P8_SER
DES2_3
/
VDDA_1P8_SER
DES2_3

F9 serdesd_rext SERDES4_REXT | OFF 1.8V VDDA_OP8_DP 4-L-PHY |TBD
/ VDDA_1P8_DP

E8 SERDES4_REFCLK_P SERDES4_REFCLK_P 10 OFF 1.8V VDDA_OP8_DP 4-L-PHY |TBD
/ VDDA_1P8_DP

AES serdes3_rext SERDES3_REXT A OFF 18V 2-L-PHY | TBD
VDDA_0P8_SER
DES2_3
/
VDDA_1P8_SER
DES2_3

AH19 SERDES0_RX0_N SERDES0_RX0_N | OFF 18V VDDA_0P8_SER 2-L-PHY | TBD
DESO0_1
/
VDDA_1P8_SER
DESO0_1

AJ18 SERDES0O_RX0_P SERDES0O_RX0_P | OFF 1.8V VDDA_OP8_SER 2-L-PHY | TBD
DESO_1
/
VDDA_1P8_SER
DESO_1

AH18 SERDESO_RX1_N SERDESO_RX1_N | OFF 1.8V VDDA_OP8_SER 2-L-PHY  |TBD
DESO_1
/
VDDA_1P8_SER
DESO0_1

AILT SERDES0_RX1_P SERDES0_RX1_P | OFF 18V VDDA_0P8_SER 2-L-PHY | TBD
DESO0_1
/
VDDA_1P8_SER
DESO0_1

AF19 SERDESO_TX0_N SERDESO_TX0_N o OFF 1.8V VDDA_OP8_SER 2-L-PHY | TBD
DESO_1
/
VDDA_1P8_SER
DESO_1

AG18 SERDESO_TX0_P SERDESO_TX0_P o OFF 1.8V VDDA_OP8_SER 2-L-PHY  |TBD
DESO0_1
/
VDDA_1P8_SER
DESO0_1

AF18 SERDESO_TX1_N SERDESO_TX1_N o OFF 18V VDDA_0P8_SER 2-L-PHY | TBD
DESO0_1
/
VDDA_1P8_SER
DESO0_1
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1]

AG17

AH15

BALL NAME [2]

SERDESO_TX1_P

SERDES1_RXO0_N

SIGNAL NAME [3]

SERDESO_TX1_P

SERDES1_RXO0_N

MUXMODE
[4]

TYPE [5]

BALL
RESET
STATE [6]

OFF

OFF

BALL
RESET
REL.
MUXMODE
[71

10
VOLTAGE
VALUE [8]

18V

18V

POWER [9]

VDDA_OP8_SER
DESO0_1
/
VDDA_1P8_SER
DESO_1

VDDA_OP8_SER
DESO_1
/
VDDA_1P8_SER
DESO_1

HYS [10]

BUFFER
TYPE [11]

2-L-PHY

2-L-PHY

PULL
UP/DOWN
TYPE [12]

TBD

TBD

DSIS [13]

RXACTIVE/
TXDISABL

E [14]

AJl4

AH16

SERDES1_RX0_P

SERDES1_RX1_N

SERDES1_RX0_P

SERDES1_RX1_N

OFF

OFF

18V

18V

VDDA_OP8_SER
DESO_1
/
VDDA_1P8_SER
DESO_1

VDDA_OP8_SER
DESO_1
/
VDDA_1P8_SER
DESO_1

2-L-PHY

2-L-PHY

TBD

TBD

AJ15

AF15

SERDES1_RX1_P

SERDES1_TXO_N

SERDES1_RX1_P

SERDES1_TX0_N

OFF

OFF

18V

18V

VDDA_OP8_SER
DESO_1
/
VDDA_1P8_SER
DESO_1

VDDA_OP8_SER
DESO_1
/
VDDA_1P8_SER
DESO_1

2-L-PHY

2-L-PHY

TBD

TBD

AG14

AF16

SERDES1_TX0_P

SERDES1_TX1_N

SERDES1_TX0_P

SERDES1_TX1_N

OFF

OFF

18V

18V

VDDA_OP8_SER
DESO0_1
/
VDDA_1P8_SER
DESO_1

VDDA_OP8_SER
DESO_1
/
VDDA_1P8_SER
DESO_1

2-L-PHY

2-L-PHY

TBD

TBD

AG15

SERDES1_TX1_P

SERDES1_TX1_P

OFF

18V

VDDA_OP8_SER
DESO_1
/
VDDA_1P8_SER
DESO_1

2-L-PHY

TBD
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Table 4-1. Pin Attributes (continued)

BALL
BALL RESET /0 PULL RXACTIVE/
RLAMORE TYPE [5] RESET REL. VOLTAGE POWER [9] HYS [10] TBYL;,FEFE?] UP/DOWN | DSIS [13] | TXDISABL
TYPE [12] E [14]

4 STATE [6] | MUXMODE | VALUE [8]

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3]

AH13

AJ12

AH12

AJll

AF13

AG12

AF12

AG11

AH9

SERDES2_RX0_N

SERDES2_RX0_P

SERDES2_RX1_N

SERDES2_RX1_P

SERDES2_TXO0_N

SERDES2_TX0_P

SERDES2_TX1_N

SERDES2_TX1_P

SERDES3_RX0_N

SERDES2_RX0_N

SERDES2_RX0_P

SERDES2_RX1_N

SERDES2_RX1_P

SERDES2_TX0_N

SERDES2_TX0_P

SERDES2_TX1_N

SERDES2_TX1_P

SERDES3_RX0_N

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

18V

18V

18V

18V

18V

18V

18V

18V

18V

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

2-L-PHY

2-L-PHY

2-L-PHY

2-L-PHY

2-L-PHY

2-L-PHY

2-L-PHY

2-L-PHY

2-L-PHY

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD
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Table 4-1. Pin Attributes (continued)

BALL
BALL RESET /0 PULL RXACTIVE/
RLAMORE TYPE [5] RESET REL. VOLTAGE POWER [9] HYS [10] TBYllJ:,FEFE?] UP/DOWN | DSIS [13] | TXDISABL
TYPE [12] E [14]

4 STATE [6] | MUXMODE | VALUE [8]

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3]

AJ8

AH10

AJ9

AF9

AG8

AF10

AG9

D9

Cc10

D8

C9

SERDES3_RX0_P

SERDES3_RX1_N

SERDES3_RX1_P

SERDES3_TX0_N

SERDES3_TX0_P

SERDES3_TX1_N

SERDES3_TX1_P

SERDES4_RX0_N

SERDES4_RX0_P

SERDES4_RX1_N

SERDES4_RX1_P

SERDES3_RX0_P

SERDES3_RX1_N

SERDES3_RX1_P

SERDES3_TX0_N

SERDES3_TX0_P

SERDES3_TX1_N

SERDES3_TX1_P

SERDES4_RX0_N

SERDES4_RX0_P

SERDES4_RX1_N

SERDES4_RX1_P

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

18V

18V

18V

18V

18V

18V

18V

18V

18V

18V

18V

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_0P8_SER
DES2_3

/
VDDA_1P8_SER
DES2_3

VDDA_OP8_DP
/ VDDA_1P8_DP

VDDA_0P8_DP
/ VDDA_1P8_DP

VDDA_0P8_DP
/ VDDA_1P8_DP

VDDA_OP8_DP
/ VDDA_1P8_DP

2-L-PHY

2-L-PHY

2-L-PHY

2-L-PHY

2-L-PHY

2-L-PHY

2-L-PHY

4-L-PHY

4-L-PHY

4-L-PHY

4-L-PHY

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

D6

SERDES4_RX2_N

SERDES4_RX2_N

OFF

18V

VDDA_OP8_DP
/ VDDA_1P8_DP

4-L-PHY

TBD
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Table 4-1. Pin Attributes (continued)

BALL
PR BALL RESET 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
[7]
c7 SERDES4_RX2_P SERDES4_RX2_P | OFF 1.8V VDDA_0P8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
D5 SERDES4_RX3_N SERDES4_RX3_N | OFF 1.8V VDDA_0P8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
c6 SERDES4_RX3_P SERDES4_RX3_P | OFF 1.8V VDDA_0P8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
B11 SERDES4_TXO0_N SERDES4_TXO0_N o) OFF 1.8V VDDA_0P8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
A12 SERDES4_TX0_P SERDES4_TX0_P o OFF 1.8V VDDA_0P8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
B10 SERDES4_TX1_N SERDES4_TX1_N o OFF 1.8V VDDA_OP8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
All SERDES4_TX1_P SERDES4_TX1_P o OFF 1.8V VDDA_0P8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
B8 SERDES4_TX2_N SERDES4_TX2_N o OFF 1.8V VDDA_0P8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
A9 SERDES4_TX2_P SERDES4_TX2_P o OFF 1.8V VDDA_0P8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
B7 SERDES4_TX3_N SERDES4_TX3_N o) OFF 1.8V VDDA_0P8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
A8 SERDES4_TX3_P SERDES4_TX3_P o) OFF 1.8V VDDA_OP8_DP 4-L-PHY | TBD
/ VDDA_1P8_DP
u4 soc_safety_errorn SOC_SAFETY_ERRORN 0 10 PD 0 1.8 V/3.3V VDDSHVO Yes LVCMOS  TBD 1/0
AAL spi0_clk SPI0_CLK 0 10 OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD 0 0/1
UART1_CTSn 1 | 1
12C2_SCL 2 10D 1
GPIO0_113 7 10 0
Y1 spil_clk SPI1_CLK 0 10 OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS  TBD 0 0/1
UART5_CTSn 1 | 1
12C4_SDA 2 10D 1
UART2_RXD 3 | 1
GPIO0_118 7 10 0
PRGO_IEPO_EDC_SYNC_OUTO 8 o 0
AA2 spi0_cs0 SPI0_CS0 0 10 OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS  TBD 1 0/1
UARTO_RTSn 1 o
GPIO0_111 7 10 0
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3]

Y4 spi0_cs1 SPIO_CS1
CPTS0_TS_COMP
12C3_SCL
DPO_HPD
PRG1_IEPO_EDIO_OUTVALID
GPIO0_112
AB5 spi0_do SPI0_DO0
UART1_RTSn
12C2_SDA
GPIO0_114
AA3 spi0_d1 SPIO_D1
12C6_SCL
GPIO0_115
Y3 spil_cs0 SPI1_CS0
UARTO_CTSn
UART5_RXD
PRGO_IEPO_EDIO_OUTVALID
GPIO0_116
PRGO_IEPO_EDC_LATCH_INO
w4 spil_csl SPI1_CS1
CPTSO_TS_SYNC
12C3_SDA
UART5_TXD
GPIO0_117
Y5 spi1_do SPI1_DO
UART5_RTSn
12C4_SCL
UART2_TXD
GPIO0_119
PRGO_IEP1_EDC_LATCH_INO
Y2 spil_d1 SPI1_D1
12C6_SDA
GPIO0_120
PRGO_IEP1_EDC_SYNC_OUTO

E29 tck TCK
Vi tdi TDI
V3 tdo TDO

MUXMODE

O O O 0 N N O 0 N W N P O N W NN P O 00N O W P O N N O N NP O N o o B O

[4]

oz

TYPE [5]

BALL
RESET
STATE [6]  MUXMODE

OFF

OFF

OFF

OFF

OFF

OFF

OFF

PU
PU
PU

110

VOLTAGE
VALUE [8]

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/33V
1.8V/i33V
1.8V/33V

POWER [9]

VDDSHVO

VDDSHVO

VDDSHVO

VDDSHVO

VDDSHVO

VDDSHVO

VDDSHVO

VDDSHVO0_MCU
VDDSHVO
VDDSHVO

BUFFER

HYS[10] | 1ypE (13
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS
Yes LVCMOS

UP/DOWN | DSIS [13]

PULL
TYPE [12]
TBD 1
1
0
0
TBD 0
1
0
TBD 0
1
0
TBD 1
1
1
0
0
TBD 1
1
0
TBD 0
1
0
0
TBD 0
1
0
0
TBD
TBD
TBD

RXACTIVE/
TXDISABL

E [14]

0/1

0/1

0/1

0/1

0/1

0/1

0/1

11
11
0/0
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Table 4-1. Pin Attributes (continued)

PR BALL RB;sLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] (4] TYPE[5] | RESET REL. | VOLTAGE POWER [9] HYS[10] | rypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
V6 timer_io0 TIMER_I00 0 10 OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD 0 1/1
ECAP1_IN_APWM_OUT 1 10 0
SYSCLKOUTO 2 [e]
SPI7_DO 6 10 0
GPIO1_13 7 10 0
BOOTMODE4 Bootstrap ||
V5 timer_io1 TIMER_lO1 0 10 OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD 0 1/1
ECAP2_IN_APWM_OUT 1 10 0
OBSCLKO 2 [e]
SPI7_D1 6 10 0
GPIO1_14 7 10 0
BOOTMODES Bootstrap ||
V2 tms T™S 0 | PU 0 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD 1/1
F24 trstn TRSTn 0 | PD 0 1.8V/3.3V VDDSHVO_MCU |Yes LVCMOS | TBD 1/1
AC2 uart0_ctsn UARTO_CTSn 0 | OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS TBD 1 0/1
TIMER_I06 1 10 0
SPI0_CS2 2 10 1
MCAN2_RX 3 | 1
SPI2_CSO0 4 10 1
EQEPO_A 5 | 0
GPIO0_123 7 10 0
AB1 uart0_rtsn UARTO_RTSn 0 o OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD 0/1
TIMER_IO7 1 10 0
SPIO_CS3 2 10 1
MCAN2_TX 3 o
SPI2_CLK 4 10 0
EQEPO_B 5 | 0
GPIO0_124 7 10 0
AB2 uarto_rxd UARTO_RXD 0 | OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD 1 0/1
SPI2_CS1 4 10 1
GPIOO0_121 7 10 0
AB3 uarto_txd UARTO_TXD 0 o OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD 0/1
SPI2_CS2 4 10 1
SPI7_CS1 6 10 1
GPIO0_122 7 10 0
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Table 4-1. Pin Attributes (continued)

MU EEE BALL RBQSLELT 110 BUFEER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] (4] TYPE[5] | RESET REL. | VOLTAGE  POWER [9] HYS [10] | rypg 1y UPIDOWN | DSIS[13] | TXDISABL
STATE [6]  MUXMODE | VALUE [8] TYPE [12] E [14]
[7]
AC4 uartl_ctsn UART1_CTSn 0 | OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS  TBD 1 0/1
MCAN3_RX 1 | 1
SPI2_DO 4 10 0
EQEPO_S 5 10 0
GPIO0_127 7 10 0
AD5 uartl_rtsn UART1_RTSn 0 o OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD o1
MCAN3_TX 1 o
SPI2_D1 4 10 0
EQEPO_I 5 10 0
GPIO1_0 7 10 0
AA4 uartl_rxd UART1_RXD 0 | OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD 1 o1
SPI7_CS2 6 10 1
GPIO0_125 7 10 0
AB4 uartl_txd UART1_TXD 0 o OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS | TBD o1
13CO_SDAPULLEN 5 o
SPI7_CS3 6 10 1
GPIO0_126 7 10 0
AE6 ufs0_ref_clk UFS0_REF_CLK o OFF 1.2V M-PHY TBD
VDDA_OP8_UFS
(/DDA71P87UFS
AD6 ufs0_rstn UFS0_RSTn o OFF 12V M-PHY TBD
VDDA_OP8_UFS
(/DDA71P87UFS
AH3 ufs0_rx_dn0 UFS0_RX_DNO | OFF 1.8V M-PHY TBD
VDDA_0P8_UFS
(/DDA_lPS_UFS
AH4 ufs0_rx_dn1 UFS0_RX_DN1 | OFF 1.8V M-PHY TBD
VDDA_0P8_UFS
(/DDA_lPS_UFS
AJ2 ufs0_rx_dp0 UFS0_RX_DPO | OFF 1.8V M-PHY TBD
VDDA_OP8_UFS
(/DDA_lPS_UFS
AJ3 ufs0_rx_dp1 UFS0_RX_DP1 | OFF 1.8V M-PHY TBD
VDDA_OP8_UFS
(/DDA_lPB_UFS
AG6 ufs0_tx_dn0 UFSO_TX_DNO o OFF 1.8V M-PHY TBD
VDDA_OP8_UFS
(/DDA71P87UFS
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Table 4-1. Pin Attributes (continued)

BALL
PR BALL RESET 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
AG5 ufsO_tx_dn1 UFSO_TX_DN1 o OFF 1.8V M-PHY TBD
VDDA_OP8_UFS
/
VDDA_1P8_UFS
AF7 ufs0_tx_dp0 UFS0_TX_DPO o OFF 1.8V M-PHY TBD
VDDA_OP8_UFS
/
VDDA_1P8_UFS
AF6 ufs0_tx_dpl UFS0_TX_DP1 o) OFF 1.8V M-PHY TBD
VDDA_OP8_UFS
/
VDDA_1P8_UFS
AJ5 usb0_dm USBO_DM 10 OFF 33V USB2PHY TBD
VDDA_0OP8_USB
/
VDDA_1P8_USB
/
VDDA_3P3_USB
AH6 usb0_dp USBO_DP 10 OFF 33V USB2PHY | TBD
VDDA_OP8_USB
/
VDDA_1P8_USB
/
VDDA_3P3_USB
ue ush0_drvvbus USBO_DRVVBUS 0 o) PD 7 1.8V/3.3V VDDSHVO Yes LVCMOS  TBD 0/1
USB1_DRVVBUS 1 o
GPIO1_29 7 10 0
AC6 ush0_id USBO_ID A OFF 33V USB2PHY TBD
VDDA_0OP8_USB
/
VDDA_1P8_USB
/
VDDA_3P3_USB
AB6 ush0_rcalib USBO_RCALIB 10 OFF 33V USB2PHY | TBD
VDDA_OP8_USB
/
VDDA_1P8_USB
/
VDDA_3P3_USB
AC7 usb0_vbus USBO_VBUS A OFF 33V USB2PHY TBD
VDDA_0P8_USB
/
VDDA_1P8_USB
/
VDDA_3P3_USB
AH7 usb1_dm USB1_DM 10 OFF 33V USB2PHY | TBD
VDDA_OP8_USB
/
VDDA_1P8_USB
/
VDDA_3P3_USB
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Table 4-1. Pin Attributes (continued)

BALL
MUSRGEE BALL RESET 110 BUEEER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] (4] TYPE[5] | RESET REL. | VOLTAGE POWER [9] HYS[10] | rypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
AJ6 usbl_dp USB1_DP 10 OFF 33V USB2PHY | TBD
VDDA_OP8_USB
/
VDDA_1P8_USB
/
VDDA_3P3_USB
AD7 usb1_id USB1_ID A OFF 33V USB2PHY | TBD
VDDA_OP8_USB
/
VDDA_1P8_USB
/
VDDA_3P3_USB
AD9 usb1_rcalib USB1_RCALIB 10 OFF 33V USB2PHY | TBD
VDDA_OP8_USB
/
VDDA_1P8_USB
/
VDDA_3P3_USB
ADS8 usb1_vbus USB1_VBUS A OFF 33V USB2PHY | TBD
VDDA_OP8_USB
/
VDDA_1P8_USB
/
VDDA_3P3_USB
L14, V13, V16, W19 | VDDAR_CORE VDDAR_CORE PWR
L11, W12 VDDAR_CPU VDDAR_CPU PWR
K19, T19 vddar_mcu vddar_mcu PWR
H17 VDDA_0P8_CSIRX VDDA_0P8_CSIRX PWR
G12,J12 VDDA_OP8_DP VDDA_OP8_DP PWR
G14, H13 VDDA_OP8_DP_C VDDA_OP8_DP_C PWR
H15 VDDA_0P8_DSITX VDDA_0P8_DSITX PWR
J16 VDDA_OP8_DSITX_C VDDA_OP8_DSITX_C PWR
AB9 VDDA_0P8_UFS VDDA_0P8_UFS PWR
AA10 VDDA_0P8_USB VDDA_0P8_USB PWR
AA15, Y14, Y16 VDDA_0OP8_SERDESO_1 VDDA_0OP8_SERDESO_1 PWR
AA12, Y11, Y13 VDDA_0OP8_SERDES2_3 VDDA_0OP8_SERDES2_3 PWR
AB14, AB15 VDDA_OP8_SERDES_CO_1 VDDA_0P8_SERDES_CO_1 PWR
AB12, AB13 VDDA_OP8_SERDES_C2_3 VDDA_OP8_SERDES_C2_3 PWR
G16 VDDA_1P8_CSIRX VDDA_1P8_CSIRX PWR
H11 VDDA_1P8_DP VDDA_1P8_DP PWR
Ji4 VDDA_1P8_DSITX VDDA_1P8_DSITX PWR
AC8 VDDA_1P8_UFS VDDA_1P8_UFS PWR
AC9 vdda_1p8_ush vdda_1p8_ush PWR
AC14, AC15 VDDA_1P8_SERDESO_1 VDDA_1P8_SERDESO_1 PWR
AC11, AC12 VDDA_1P8_SERDES2_3 VDDA_1P8_SERDES2_3 PWR
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Table 4-1. Pin Attributes (continued)

MUXMODE BALL F?I?SLELT /0 BUFFER PULL RXACTIVE/

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE | POWER [9] HYS[10] | 1ypg 1] UP/DOWN | DSIS [13] | TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]

AB10 vdda_3p3_ush vdda_3p3_ush PWR
N22 VDDA_ADCO VDDA_ADCO TBD
M23 VDDA_ADC1 VDDA_ADC1 TBD
N9 VDDA_0P8_PLL_DDR VDDA_0P8_PLL_DDR PWR
G18 VDDA_MCU_PLLGRPO VDDA_MCU_PLLGRPO PWR
P21 VDDA_MCU_TEMP VDDA_MCU_TEMP PWR
w7 VDDA_1P8_MLB VDDA_1P8_MLB PWR
Y20 VDDA_PLLGRPO VDDA_PLLGRPO PWR
w17 VDDA_PLLGRP1 VDDA_PLLGRP1 PWR
M17 VDDA_PLLGRP2 VDDA_PLLGRP2 PWR
L12 VDDA_PLLGRP3 VDDA_PLLGRP3 PWR
R11 VDDA_PLLGRP4 VDDA_PLLGRP4 PWR
P9 VDDA_PLLGRP5 VDDA_PLLGRP5 PWR
wis VDDA_PLLGRP6 VDDA_PLLGRP6 PWR
ws VDDA_OP8_PLL_MLB VDDA_OP8_PLL_MLB PWR
P22 vdda_por_wkup vdda_por_wkup PWR
W15 VDDA _TEMPO_1 VDDA _TEMPO_1 TBD
H9 VDDA_TEMP2_3 VDDA_TEMP2_3 TBD
M26 VMON_ER_VSYS VMON_ER_VSYS A
V19 VMON_IR_VEXT VMON_IR_VEXT A
H22 VDDA_WKUP VDDA_WKUP PWR
us, v7 VDDSHVO VDDSHVO PWR
L22, M22 VDDSHV0_MCU VDDSHVO0_MCU PWR
AA19, AA20, AC19, VDDSHV1 VDDSHV1 PWR
AC20
H19, H21, J20 VDDSHV1_MCU VDDSHV1_MCU PWR
AA17, AB16, AB18, VDDSHV2 VDDSHV2 PWR
AC17
J22, K21 VDDSHV2_MCU VDDSHV2_MCU PWR
V21, w22 VDDSHV3 VDDSHV3 PWR
AA21, Y22 VDDSHV4 VDDSHV4 PWR
T20, T22 VDDSHV5 VDDSHV5 PWR
uU20, U22 VDDSHV6 VDDSHV6 PWR
Al, G8, J8, K7, L8, |vdds_ddr vdds_ddr PWR
M7, N8, P7, R8, T1
H7, J6, R6, T7 vdds_ddr_bias vdds_ddr_bias PWR
M9 VDDS_DDR_C VDDS_DDR_C PWR
AA8, AB7, Y7 vdds_mmc0 vdds_mmc0 PWR
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Table 4-1. Pin Attributes (continued)

BALL

BALL RESET 110 PULL RXACTIVE/

MU)}'L”]ODE TYPE[5] | RESET REL. | VOLTAGE | POWERI[9] HYS [10] T%L;,TEFE'}] UP/DOWN | DSIS [13] | TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3]

R21 VDDS_OSC1 VDDS_OSC1 PWR

J10, K11, K13, K15, | VDD_CORE VDD_CORE PWR
K17, K9, L10, L16,

L18, M15, N14,

N16, N18, P13,

P15, P17, R14,

R16, R18, R20,

T15, T17, T9, U14,

u1e, U18, V15,

V17, V20, W14

N10, P11, R10, VDD_CPU VDD_CPU PWR
R12, U10, V11, V9,
W10

Y9 VDDA_OP8_DLL_MMCO VDDA_OP8_DLL_MMCO PWR

L20, M19, M21, vdd_mcu vdd_mcu PWR
N20, P19

AB11 vpp_core vpp_core PWR
F17 VPP_MCU VPP_MCU PWR

AA13, AC10, AC13, |vss vss GND
AD11, AD14, AD17,
AE10, AE12, AE15,
AE16, AE19, AE7,
AF20, AF25, AF5,
AG4, AG7, AH2,
AH20, AH5, AJ4,
AJ7, B3, B6, C1,
C5, D2, D4, E1, E5,
F4, G1, G7, H4, H6,
K1, K4, L3, M1,
M28, M4, M6, N27,
N29, N3, P1, P28,
P4, R3, U5
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Table 4-1. Pin Attributes (continued)

BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3]

A10, A13, A16, A19, VSS Vss
A22, A7, AALL,
AA14, AA16, AA1S,
AA7, AA9, AB17,
AB19, AB20, AB22,
ABB, AC16, AF11,
AF14, AF17, AF8,
AG10, AG13, AG16,
AG19, AH11, AH14,
AH17, AH8, AJ10,
AJ13, AJ16, AJ19,
B12, B15, B18, B21,
B9, C11, C14, C17,
€20, C8, D10, D13,
D16, D19, D7, E12,
E15, E9, F14, F8,
G11, G13, G15,
G17, H10, H12,
H14, H16, H18,
H20, H8, J11, J13,
J15, J17, 321, J23,
J7, 39, K10, K12,
K14, K16, K18, K20,
K22, K8, L13, L15,
117, L19, L21, L23,
L7, L9, M10, M14,
M16, M18, M20,
M8, N15, N17, N19,
N21, N7, P10, P12,
P14, P16, P18, P20,
P8, R13, R15, R17,
R19, R7, R9, T10,
T14, T16, T18, T21,
T8, U15, U17, U19,
U21, U9, V10, V12,
V14, V18, V8, Wil,
W13, W16, W20,
W9, Y10, Y12, Y15,
Y17, Y19, Y21, Y8

F26 wkup_gpio0_0 MCU_SPI1_CLK
MCU_SPI1_CLK
WKUP_GPIOO0_0
MCU_BOOTMODEO03
F25 wkup_gpio0_1 MCU_SPI1_DO
MCU_SPI1_DO
WKUP_GPIOO_1
MCU_BOOTMODEO4
MCU_SPI1_D1

MCU_SPI1_D1

F28 wkup_gpio0_2

WKUP_GPIOO0_2
MCU_BOOTMODEO5

BALL

BALL RESET 110 PULL

MU)}'L”]ODE TYPE[5] | RESET REL. | VOLTAGE | POWERI[9] HYS [10] T%L;,TEFE'}]
STATE [6] | MUXMODE | VALUE [8]

RXACTIVE/
UP/DOWN | DSIS [13] | TXDISABL
TYPE [12] E[14]

GND

0 10 OFF 7 1.8V/3.3V [VDDSHVO_MCU Yes LVCMOS TBD 0 11
1 10 0

7 10 0

Bootstrap ||

0 10 OFF 7 1.8 Vv/3.3V |VDDSHVO_MCU Yes LVCMOS TBD 0 1/1
1 10 0

7 10 0

Bootstrap |

0 10 OFF 7 1.8V/3.3V |VDDSHVO_MCU Yes LVCMOS | TBD 0 11
1 10 0

7 10 0

Bootstrap ||
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Table 4-1. Pin Attributes (continued)

PR BALL RBQSLELT 110 BUFRER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] 4] TYPE [5] RESET REL. VOLTAGE = POWER [9] HYS[10]  ypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] MUX[I\7/I]ODE VALUE [8] TYPE [12] E [14]
F27 wkup_gpio0_3 MCU_SPI1_CSO 0 10 OFF 7 1.8V/3.3V VDDSHVO_MCU |Yes LVCMOS | TBD 1 0/1
MCU_SPI1_CS0 1 10 1
WKUP_GPIO0_3 7 10 0
G25 wkup_gpio0_4 MCU_MCAN1_TX 0 o OFF 7 1.8V/3.3V VDDSHVO_MCU |Yes LVCMOS | TBD 0/1
MCU_MCAN1_TX 1 o
MCU_SPI0_CS3 2 10 1
MCU_ADC_EXT_TRIGGERO 3 | pad
WKUP_GPIO0_4 7 10 0
G24 wkup_gpio0_5 MCU_MCAN1_RX 0 | OFF 7 1.8V/3.3V |VDDSHVO_MCU |Yes LVCMOS  TBD 1 0/1
MCU_MCAN1_RX 1 | 1
MCU_SPI1_CS3 2 10 1
MCU_ADC_EXT_TRIGGER1 3 | pad
WKUP_GPIO0_5 7 10 0
F29 wkup_gpio0_6 WKUP_UARTO_CTSn 0 | OFF 7 1.8V/3.3V |VDDSHVO_MCU |Yes LVCMOS  TBD 1 0/1
WKUP_UARTO_CTSn 1 | 1
MCU_CPTSO0_HWI1TSPUSH 2 | 0
MCU_I2C1_SCL 3 10D 1
WKUP_GPIO0_6 7 10 0
G28 wkup_gpio0_7 WKUP_UARTO_RTSn 0 o OFF 7 1.8V/3.3V VDDSHVO_MCU |Yes LVCMOS | TBD 0/1
WKUP_UARTO_RTSn 1 o
MCU_CPTS0_HW2TSPUSH 2 | 0
MCU_I2C1_SDA 3 10D 1
WKUP_GPIO0_7 7 10 0
G27 wkup_gpio0_8 MCU_I2C1_SCL 0 10D OFF 7 1.8 V/3.3V |VDDSHVO_MCU |Yes LVCMOS  TBD 1 0/1
MCU_I2C1_SCL 1 10D 1
MCU_CPTS0_TS_SYNC 2 o
MCU_I3C1_SCL 3 10 1
MCU_TIMER_IO6 4 10 0
WKUP_GPIOO0_8 7 10 0
G26 wkup_gpio0_9 MCU_I2C1_SDA 0 10D OFF 7 1.8V/3.3V |VDDSHVO_MCU |Yes LVCMOS  TBD 1 0/1
MCU_I2C1_SDA 1 10D 1
MCU_CPTS0_TS_COMP 2 o
MCU_I3C1_SDA 3 10 1
MCU_TIMER_IO7 4 10 0
WKUP_GPIO0_9 7 10 0
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Table 4-1. Pin Attributes (continued)

MUSRGEE BALL RB;sLELT 110 BUEEER PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] (4] TYPE[5] | RESET REL. | VOLTAGE POWER [9] HYS[10] | rypg [y UPDOWN | DSIS[13] TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12] E [14]
H26 wkup_gpio0_10 MCU_EXT_REFCLKO 0 1 OFF 7 1.8V/3.3V VDDSHVO_MCU |Yes LVCMOS | TBD 0 01
MCU_EXT_REFCLKO 1 | 0
MCU_UARTO_TXD 2 [e]
MCU_ADC_EXT_TRIGGERO 3 | 0
MCU_CPTSO0_RFT_CLK 4 | 0
MCU_SYSCLKOUTO 5 [e]
WKUP_GPIO0_10 7 10 0
H27 wkup_gpio0_11 MCU_OBSCLKO 0 o OFF 7 1.8V/3.3V VDDSHVO_MCU |Yes LVCMOS | TBD 0/1
MCU_OBSCLKO 1 [e]
MCU_UARTO_RXD 2 1 1
MCU_ADC_EXT_TRIGGER1 3 | 0
MCU_TIMER_IO1 4 10 0
MCU_I3C1_SDAPULLEN 5 o
MCU_CLKOUTO 6 oz
WKUP_GPIOO0_11 7 10 0
G29 wkup_gpio0_12 MCU_UARTO_TXD 0 o OFF 7 1.8V/3.3V VDDSHVO_MCU Yes LVCMOS | TBD 11
MCU_SPIO_CS1 1 o
WKUP_GPIO0_12 7 10 0
MCU_BOOTMODEO8 Bootstrap ||
H28 wkup_gpio0_13 MCU_UARTO_RXD 0 | OFF 7 1.8V/3.3V VDDSHVO_MCU |Yes LVCMOS | TBD 1 1/1
MCU_SPI1_CS1 1 o
WKUP_GPIO0_13 7 10 0
MCU_BOOTMODEOQ9 Bootstrap |
H29 wkup_gpio0_14 MCU_UARTO_CTSn 0 | OFF 7 1.8Vv/3.3V |VDDSHVO_MCU Yes LVCMOS TBD 1 1/1
MCU_SPIO_CS2 1 (o]
WKUP_GPIO0_14 7 10 0
MCU_BOOTMODEO06 Bootstrap ||
327 wkup_gpio0_15 MCU_UARTO_RTSn 0 o OFF 7 1.8V/3.3V VDDSHVO_MCU Yes LVCMOS | TBD 11
MCU_SPI1_CS2 1 o
WKUP_GPIO0_15 7 10 0
MCU_BOOTMODEOQ7 Bootstrap |
J25 wkup_i2c0_scl WKUP_I2C0_SCL 0 10D OFF 0 1.8V/3.3V VDDSHVO_MCU |Yes 12C OPEN | TBD 1 1/0
‘ WKUP_GPIOO0_62 7 10 DRAIN 0
H24 wkup_i2c0_sda WKUP_I2C0O_SDA 0 10D OFF 0 1.8V/3.3V VDDSHVO_MCU Yes 12C OPEN | TBD 1 1/0
‘ WKUP_GPIO0_63 7 10 DRAIN 0
N28 wkup_IfoscO_xi WKUP_LFOSCO_XI | OFF 18V VDDA_WKUP N16FFC_LF TBD
XOsC
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Table 4-1. Pin Attributes (continued)

BALL
MUXMODE BALL RESET 1o sURrer | PULL RXACTIVE/
BALL NUMBER [1] BALL NAME [2] SIGNAL NAME [3] bt TYPE[5] = RESET REL. | VOLTAGE = POWER[S] | HYS[O] | rype iy, UPDOWN | DSIS[13]  TXDISABL
STATE [6] | MUXMODE | VALUE [8] TYPE [12]
N26 wkup_lfosc0_xo WKUP_LFOSCO_XO o OFF 18V VDDA_WKUP N16FFC_LF TBD
XOSC
M29 wkup_0sc0_xi WKUP_OSCO_XI I OFF 18V VDDA_WKUP N16FFC_H |TBD
FXOSC
M27 wkup_0sc0_xo WKUP_OSCO_XO o OFF 18V VDDA WKUP N16FFC_H TBD
FXOSC
329 wkup_uaro_rxd WKUP_UARTO_RXD 0 | OFF 7 1.8V/3.3V |VDDSHVO_MCU |Yes LVCMOS | TBD 1 o1
‘ WKUP_GPIOO_56 7 10 0
128 wkup_uart_txd WKUP_UARTO_TXD 0 o OFF 7 1.8V/33V VDDSHVO_MCU Yes LVCMOS | TBD o1
‘ WKUP_GPIO0_57 7 10 0
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The following list describes the table column headers:

1.
2.
3.

9.

BALL NUMBER: Ball numbers on the bottom side associated with each signal on the bottom.
BALL NAME: Mechanical name from package device (name is taken from muxmode 0).

SIGNAL NAME: Names of signals multiplexed on each ball (also notice that the name of the ball is the
signal name in muxmode 0).

NOTE
Table 4-1, Pin Attributes, does not take into account the subsystem multiplexing signals.
Subsystem multiplexing signals are described in Section 4.3, Signal Descriptions.

MUXMODE: Multiplexing mode number:

a. MUXMODE 0 is the primary muxmode. The primary muxmode is not necessarily the default
muxmode.

NOTE
The default muxmode is the mode at the release of the reset; also see the BALL RESET
REL. MUXMODE column.

b. MUXMODE 1 through 7 are possible muxmodes for alternate functions. On each pin, some
muxmodes are effectively used for alternate functions, while some muxmodes are not used. Only
MUXMODE values which correspond to defined functions should be used.

c. MCU_BOOTMODE pins are latched on the rising edge of MCU_PORz_OUT. BOOTMODE pins
are latched on the rising edge of PORz_OUT.

d. An empty box means Not Applicable.

TYPE: Signal type and direction:

— | =Input

— O = Output

— 10 = Input or Output

— 10D = Open drain terminal - Input or Output

— 10Z = Input, Output or Three-state terminal

— OZ = Output or Three-state terminal

— A= Analog

— PWR = Power

— GND = Ground

— CAP = LDO Capacitor.

BALL RESET STATE: The state of the terminal at power-on reset:

— DRIVE 0 (OFF): The buffer drives Vg, (pulldown or pullup resistor not activated).
— DRIVE 1 (OFF): The buffer drives Vo (pulldown or pullup resistor not activated).
— OFF: High-impedance

— PD: High-impedance with an active pulldown resistor

— PU: High-impedance with an active pullup resistor

— An empty box means Not Applicable.

For more information on the CORE_PWRON_RET_RST reset signal and its reset sources, see Device
Configuration chapter in the device TRM.

BALL RESET REL. MUXMODE: This muxmode is automatically configured at the release of the
rstoutn signal.
An empty box means Not Applicable.

I/O VOLTAGE VALUE: This column describes the 10 voltage value (the corresponding power supply).
An empty box means Not Applicable.

POWER: The voltage supply that powers the terminal 10 buffers.
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An empty box means Not Applicable.
10. HYS: Indicates if the input buffer has hysteresis:

— Yes: With hysteresis
— No: Without hysteresis

An empty box means No.

For more information, see the hysteresis values in Section 5.7, Electrical Characteristics.
11. BUFFER TYPE: This column describes the associated output buffer type

An empty box means Not Applicable.

For drive strength of the associated output buffer, refer to Section 5.7, Electrical Characteristics.

12. 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 pullup

PD: Internal pulldown

PU/PD: Internal pullup and pulldown
An empty box means No pull.

13. DSIS: The deselected input state (DSIS) indicates the state driven on the peripheral input (logic "0",
logic "1", or "PIN" level) when the peripheral pin function is not selected by any of the PINCNTLx
registers.

— 0: Logic 0 driven on the input signal port of the peripheral.
— 1: Logic 1 driven on the input signal port of the peripheral.
— An empty box means Not Applicable.

14. RXACTIVE / TXDISABLE:This column indicates the default value of the RXACTIVE / TXDISABLE
bits in the PADCONFIG register.

— RXACTIVE: 0 = receiver disabled, 1 = receiver enabled.
— TXDISABLE: 0 = driver enabled, 1 = driver disabled.
— An empty box means Not Applicable.

NOTE
Configuring two pins to the same input signal is not supported as it can yield unexpected
results. This can be easily prevented with the proper software configuration (HiZ mode is not
an input signal).

NOTE
When a pad is set into a multiplexing mode which is not defined by pin multiplexing, that
pad’s behavior is undefined. This should be avoided.
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4.3

M

@
@)

4)

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:

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

NOTE
In Table 4-1 and Table 4-125 are not described the subsystem multiplexing signals.

DESCRIPTION: Description of the signal
PIN TYPE: Signal direction and type:

| = Input

O = Output

10 = Input or Output

10D = Open drain terminal - Input or Output
10Z = Input, Output or Three-state terminal
OZ = Output or Three-state terminal

A = Analog

PWR = Power

GND = Ground

CAP = LDO Capacitor

BALL: Associated balls bottom

For more information on the 1/O cell configurations, see Pad Configuration Registers section in Device Configuration chapter in the
device TRM.

431 ADC

NOTE
The ADC can be configured to be used as a GPI. For more information, see Analog-to-Digital
Converter (ADC) section in Peripherals chapter in the device TRM.

4.3.1.1 MCU Domain

Table 4-2. ADC Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYIIZII;\I[B] BALL [4]
MCU_ADC_EXT_TRIGGERO ADC Trigger Input [ A28, G25, H26
MCU_ADC_EXT_TRIGGER1 ADC Trigger Input [ A27, G24, H27

Table 4-3. ADCO Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU_ADCO_AINO ADC Analog Input 0 A K25
MCU_ADCO_AIN1 ADC Analog Input 1 A K26
MCU_ADCO_AIN2 ADC Analog Input 2 A K28
MCU_ADCO_AIN3 ADC Analog Input 3 A L28
MCU_ADCO_AIN4 ADC Analog Input 4 A K24
MCU_ADCO_AIN5 ADC Analog Input 5 A K27
MCU_ADCO_AING ADC Analog Input 6 A K29
MCU_ADCO_AIN7 ADC Analog Input 7 A L29
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Table 4-4. ADC1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYE,'E‘[?’] BALL [4]
MCU_ADC1_AINO ADC Analog Input 0 A N23
MCU_ADC1_AIN1 ADC Analog Input 1 A M25
MCU_ADC1_AIN2 ADC Analog Input 2 A L24
MCU_ADC1_AIN3 ADC Analog Input 3 A L26
MCU_ADC1_AIN4 ADC Analog Input 4 A N24
MCU_ADC1_AIN5 ADC Analog Input 5 A M24
MCU_ADC1_AIN6 ADC Analog Input 6 A L25
MCU_ADC1_AIN7 ADC Analog Input 7 A L27

4.3.2 DDRSS
4.3.2.1 MAIN Domain
Table 4-5. DDRSS Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
DDR_RET External IO Retention Enable | P6
Table 4-6. DDRSSO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] Y BALL [4]
TYPE [3]
DDRO_CKN DDRSS Differential Clock (negative) 10 Ji
DDRO_CKP DDRSS Differential Clock (positive) 10 H1
DDRO_RESETNn DDRSS Reset 10 K6
DDRO_CAO DDRSS Command Address 10 G4
DDRO_CA1 DDRSS Command Address 10 H3
DDRO_CA2 DDRSS Command Address 10 K5
DDRO_CA3 DDRSS Command Address 10 J4
DDRO_CA4 DDRSS Command Address 10 K2
DDRO_CA5 DDRSS Command Address 10 H5
DDRO_CALO® 10 Pad Calibration Resistor A H2
DDRO_CKEO DDRSS Clock Enable 10 G3
DDRO_CKE1 DDRSS Clock Enable 10 J3
DDRO_CSn0_0 DDRSS Chip Select 10 J5
DDRO_CSn0_1 DDRSS Chip Select 10 K3
DDRO_CSn1_0 DDRSS Chip Select 10 G5
DDRO_CSn1_1 DDRSS Chip Select 10 J2
DDRO_DMO DDRSS Data Mask 10 A3
DDRO_DM1 DDRSS Data Mask 10 E4
DDRO_DM2 DDRSS Data Mask 10 N1
DDRO_DM3 DDRSS Data Mask 10 R5
DDRO_DQO DDRSS Data 10 A5
DDRO_DQ1 DDRSS Data 10 A6
DDRO_DQ?2 DDRSS Data 10 B5
DDRO_DQ3 DDRSS Data 10 c2
DDRO_DQ4 DDRSS Data 10 B4
DDRO_DQ5 DDRSS Data 10 C3
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Table 4-6. DDRSSO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYEE\‘B] BALL [4]
DDRO0O_DQ6 DDRSS Data 10 A2
DDRO_DQ7 DDRSS Data 10 A4
DDRO0_DQ8 DDRSS Data 10 D1
DDRO0O_DQ9 DDRSS Data 10 c4
DDRO_DQ10 DDRSS Data 10 F1
DDR0O_DQ11 DDRSS Data 10 G2
DDRO0_DQ12 DDRSS Data 10 F2
DDRO0O_DQ13 DDRSS Data 10 F3
DDRO0O_DQ14 DDRSS Data 10 D3
DDRO0_DQ15 DDRSS Data 10 F5
DDRO0_DQ16 DDRSS Data 10 L5
DDRO0O_DQ17 DDRSS Data 10 M5
DDRO0_DQ18 DDRSS Data 10 N5
DDRO0_DQ19 DDRSS Data 10 L4
DDRO0O_DQ20 DDRSS Data 10 L2
DDRO0_DQ21 DDRSS Data 10 L1
DDRO0_DQ22 DDRSS Data 10 N2
DDRO0_DQ23 DDRSS Data 10 N4
DDRO0O_DQ24 DDRSS Data 10 T3
DDRO0_DQ25 DDRSS Data 10 T2
DDRO0_DQ26 DDRSS Data 10 P2
DDRO0O_DQ27 DDRSS Data 10 P3
DDRO0_DQ28 DDRSS Data 10 P5
DDRO0_DQ29 DDRSS Data 10 R4
DDRO_DQ30 DDRSS Data 10 T4
DDRO0_DQ31 DDRSS Data 10 T5
DDRO_DQSON DDRSS Complimentary Data Strobe 10 B1
DDRO_DQSOP DDRSS Data Strobe 10 B2
DDRO_DQSIN DDRSS Complimentary Data Strobe 10 E2
DDRO_DQS1P DDRSS Data Strobe 10 E3
DDRO_DQS2N DDRSS Complimentary Data Strobe 10 M2
DDRO_DQS2P DDRSS Data Strobe 10 M3
DDRO_DQS3N DDRSS Complimentary Data Strobe 10 R1
DDRO_DQS3P DDRSS Data Strobe 10 R2

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

43.3 GPIO

4.3.3.1 MAIN Domain

Table 4-7. GPIOO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY';'IQ'B] BALL [4]
GPIO0_0 General Purpose Input/Output 10 AC18
GPIO0_1 General Purpose Input/Output 10 AC23
GPIO0_2 General Purpose Input/Output 10 AG22
GPIO0_3 General Purpose Input/Output 10 AF22
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Table 4-7. GPIOO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYEE\‘B] BALL [4]

GPIO0_4 General Purpose Input/Output 10 AJ23
GPIO0_5 General Purpose Input/Output 10 AH23
GPIO0_6 General Purpose Input/Output 10 AD20
GPIO0_7 General Purpose Input/Output 10 AD22
GPIO0_8 General Purpose Input/Output 10 AE20
GPIO0_9 General Purpose Input/Output 10 AJ20
GPIO0_10 General Purpose Input/Output 10 AG20
GPIOO0_11 General Purpose Input/Output 10 AD21
GPIO0_12 General Purpose Input/Output 10 AF24
GPIOO0_13 General Purpose Input/Output 10 AJ24
GPIO0_14 General Purpose Input/Output 10 AG24
GPIO0_15 General Purpose Input/Output 10 AD24
GPIO0_16 General Purpose Input/Output 10 AC24
GPIOO0_17 General Purpose Input/Output 10 AE24
GPIOO0_18 General Purpose Input/Output 10 AJ21
GPIO0_19 General Purpose Input/Output 10 AE21
GPI00_100 General Purpose Input/Output 10 w28
GPI00_101 General Purpose Input/Output 10 V25
GPI100_102 General Purpose Input/Output 10 w27
GPI00_103 General Purpose Input/Output 10 W29
GPI0O0_104 General Purpose Input/Output 10 W26
GPI0O0_105 General Purpose Input/Output 10 Y29

GPIO0_106 General Purpose Input/Output 10 Y27

GPI100_107 General Purpose Input/Output 10 w24
GPI100_108 General Purpose Input/Output 10 W25
GPI00_109 General Purpose Input/Output 10 V26

GPIO0_110 General Purpose Input/Output 10 V24
GPIOO0_111 General Purpose Input/Output 10 AA2
GPIO0_112 General Purpose Input/Output 10 Y4

GPIO0_113 General Purpose Input/Output 10 AAl
GPIO0_114 General Purpose Input/Output 10 AB5
GPIO0_115 General Purpose Input/Output 10 AA3
GPIO0_116 General Purpose Input/Output 10 Y3

GPIO0_117 General Purpose Input/Output 10 w4

GPIO0_118 General Purpose Input/Output 10 Y1

GPIO0_119 General Purpose Input/Output 10 Y5

GPI00_120 General Purpose Input/Output 10 Y2

GPI0O0_121 General Purpose Input/Output 10 AB2
GPIO0_122 General Purpose Input/Output 10 AB3
GPI00_123 General Purpose Input/Output 10 AC2
GPIO0_124 General Purpose Input/Output 10 AB1
GPIO0_125 General Purpose Input/Output 10 AA4
GPIO0_126 General Purpose Input/Output 10 AB4
GPI00_127 General Purpose Input/Output 10 AC4
GPIO0_20 General Purpose Input/Output 10 AH21
GPIO0_21 General Purpose Input/Output 10 AE22
GPIO0_22 General Purpose Input/Output 10 AG23
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Table 4-7. GPIOO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
GPIO0_23 General Purpose Input/Output 10 AF23
GPIO0_24 General Purpose Input/Output 10 AD23
GPIO0_25 General Purpose Input/Output 10 AH24
GPIOO0_26 General Purpose Input/Output 10 AG21
GPIO0_27 General Purpose Input/Output 10 AE23
GPIO0_28 General Purpose Input/Output 10 AC21
GPIO0_29 General Purpose Input/Output 10 Y23
GPIO0_30 General Purpose Input/Output 10 AF21
GPIO0_31 General Purpose Input/Output 10 AB23
GPIO0_32 General Purpose Input/Output 10 AJ25
GPIO0_33 General Purpose Input/Output 10 AH25
GPIO0_34 General Purpose Input/Output 10 AG25
GPIO0_35 General Purpose Input/Output 10 AH26
GPIO0_36 General Purpose Input/Output 10 AJ27
GPIO0_37 General Purpose Input/Output 10 AJ26
GPIO0_38 General Purpose Input/Output 10 AC22
GPIO0_39 General Purpose Input/Output 10 AJ22
GPIO0_40 General Purpose Input/Output 10 AH22
GPIO0_41 General Purpose Input/Output 10 AD19
GPIO0_42 General Purpose Input/Output 10 AD18
GPIO0_43 General Purpose Input/Output 10 AF28
GPIO0_44 General Purpose Input/Output 10 AE28
GPIO0_45 General Purpose Input/Output 10 AE27
GPIO0_46 General Purpose Input/Output 10 AD26
GPIO0_47 General Purpose Input/Output 10 AD25
GPIO0_48 General Purpose Input/Output 10 AC29
GPIO0_49 General Purpose Input/Output 10 AE26
GPIO0_50 General Purpose Input/Output 10 AC28
GPIO0_51 General Purpose Input/Output 10 AC27
GPIO0_52 General Purpose Input/Output 10 AB26
GPIO0_53 General Purpose Input/Output 10 AB25
GPIO0_54 General Purpose Input/Output 10 AJ28
GPIO0_55 General Purpose Input/Output 10 AH27
GPIO0_56 General Purpose Input/Output 10 AH29
GPIO0_57 General Purpose Input/Output 10 AG28
GPIO0_58 General Purpose Input/Output 10 AG27
GPIO0_59 General Purpose Input/Output 10 AH28
GPIO0_60 General Purpose Input/Output 10 AB24
GPIO0_61 General Purpose Input/Output 10 AB29
GPIO0_62 General Purpose Input/Output 10 AB28
GPIO0_63 General Purpose Input/Output 10 AE29
GPIO0_64 General Purpose Input/Output 10 AD28
GPIO0_65 General Purpose Input/Output 10 AD27
GPIO0_66 General Purpose Input/Output 10 AC25
GPIO0_67 General Purpose Input/Output 10 AD29
GPIO0_68 General Purpose Input/Output 10 AB27
GPIO0_69 General Purpose Input/Output 10 AC26
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Table 4-7. GPIOO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]

GPIO0_70 General Purpose Input/Output 10 AA24
GPIO0_71 General Purpose Input/Output 10 AA28
GPIO0_72 General Purpose Input/Output 10 Y24
GPIO0_73 General Purpose Input/Output 10 AA25
GPIO0_74 General Purpose Input/Output 10 AG26
GPIO0_75 General Purpose Input/Output 10 AF27
GPIO0_76 General Purpose Input/Output 10 AF26
GPIOO0_77 General Purpose Input/Output 10 AE25
GPIO0_78 General Purpose Input/Output 10 AF29
GPIO0_79 General Purpose Input/Output 10 AG29
GPIO0_80 General Purpose Input/Output 10 Y25
GPIO0_81 General Purpose Input/Output 10 AA26
GPIO0_82 General Purpose Input/Output 10 AA29
GPIO0_83 General Purpose Input/Output 10 Y26
GPIO0_84 General Purpose Input/Output 10 AA27
GPIO0_85 General Purpose Input/Output 10 u23
GPIO0_86 General Purpose Input/Output 10 u26
GPIO0_87 General Purpose Input/Output 10 V28
GPIO0_88 General Purpose Input/Output 10 V29
GPIO0_89 General Purpose Input/Output 10 V27
GPIO0_90 General Purpose Input/Output 10 u28
GPIO0_91 General Purpose Input/Output 10 u29
GPIO0_92 General Purpose Input/Output 10 u25
GPIO0_93 General Purpose Input/Output 10 uz27
GPIO0_94 General Purpose Input/Output 10 u24
GPIO0_95 General Purpose Input/Output 10 R23
GPIO0_96 General Purpose Input/Output 10 T23

GPIO0_97 General Purpose Input/Output 10 Y28
GPIO0_98 General Purpose Input/Output 10 V23
GPIO0_99 General Purpose Input/Output 10 W23

Table 4-8. GPIO1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]

GPIO1_0 General Purpose Input/Output 10 AD5
GPIO1_1 General Purpose Input/Output 10 W5

GPIO1_2 General Purpose Input/Output 10 W6

GPIO1_3 General Purpose Input/Output 10 w3

GPIO1_4 General Purpose Input/Output 10 V4

GPIO1_5 General Purpose Input/Output 10 w2

GPIO1_6 General Purpose Input/Output 10 w1

GPIO1_7 General Purpose Input/Output 10 AC5
GPIO1_8 General Purpose Input/Output 10 AA5
GPIO1_9 General Purpose Input/Output 10 Y6

GPIO1_10 General Purpose Input/Output 10 AA6
GPIO1_11 General Purpose Input/Output 10 u2

GPIO1_12 General Purpose Input/Output 10 u3
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Table 4-8. GPIO1 Signal Descriptions (continued)

NOILVINHO4NI SONVAQY

SIGNAL NAME [1] DESCRIPTION [2] TYIF;IIQI[3] BALL [4]
GPIO1_13 General Purpose Input/Output 10 V6
GPIO1_14 General Purpose Input/Output 10 V5
GPIO1_15 General Purpose Input/Output 10 R26
GPIO1_16 General Purpose Input/Output 10 R25
GPIO1_17 General Purpose Input/Output 10 P24
GPIO1_18 General Purpose Input/Output 10 R24
GPIO1_19 General Purpose Input/Output 10 P25
GPIO1_20 General Purpose Input/Output 10 R29
GPIO1_21 General Purpose Input/Output 10 P23
GPIO1_22 General Purpose Input/Output 10 R28
GPIO1_23 General Purpose Input/Output 10 T28
GPIO1_24 General Purpose Input/Output 10 T29
GPIO1_25 General Purpose Input/Output 10 T27
GPIO1_26 General Purpose Input/Output 10 T24
GPIO1_27 General Purpose Input/Output 10 T26
GPIO1_28 General Purpose Input/Output 10 T25
GPIO1_29 General Purpose Input/Output 10 ué
GPIO1_30 General Purpose Input/Output 10 AD1
GPIO1_31 General Purpose Input/Output 10 AC1
GPIO1_32 General Purpose Input/Output 10 AC3
GPIO1_33 General Purpose Input/Output 10 AD3
GPIO1_34 General Purpose Input/Output 10 AD2
GPIO1_35 General Purpose Input/Output 10 AE2
4.3.3.2 WKUP Domain
Table 4-9. GPIOO0 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]

WKUP_GPIOO0_0 General Purpose Input/Output 10 F26
WKUP_GPIO0_1 General Purpose Input/Output 10 F25
WKUP_GPIO0_2 General Purpose Input/Output 10 F28
WKUP_GPIOO0_3 General Purpose Input/Output 10 F27
WKUP_GPIOO0_4 General Purpose Input/Output 10 G25
WKUP_GPIOO0_5 General Purpose Input/Output 10 G24
WKUP_GPIOO0_6 General Purpose Input/Output 10 F29
WKUP_GPIO0_7 General Purpose Input/Output 10 G28
WKUP_GPIOO0_8 General Purpose Input/Output 10 G27
WKUP_GPIOO0_9 General Purpose Input/Output 10 G26
WKUP_GPIOO0_10 General Purpose Input/Output 10 H26
WKUP_GPIO0_11 General Purpose Input/Output 10 H27
WKUP_GPIO0_12 General Purpose Input/Output 10 G29
WKUP_GPIOO0_13 General Purpose Input/Output 10 H28
WKUP_GPIO0_14 General Purpose Input/Output 10 H29
WKUP_GPIOO0_15 General Purpose Input/Output 10 J27
WKUP_GPIOO0_16 General Purpose Input/Output 10 E20
WKUP_GPIO0_17 General Purpose Input/Output 10 Cc21
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Table 4-9. GPIOO Signal Descriptions (continued)

ADVANCE INFORMATION

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
WKUP_GPIOO0_18 General Purpose Input/Output 10 D21
WKUP_GPIOO0_19 General Purpose Input/Output 10 D20
WKUP_GPIOO0_20 General Purpose Input/Output 10 G19
WKUP_GPIO0_21 General Purpose Input/Output 10 G20
WKUP_GPIO0_22 General Purpose Input/Output 10 F20
WKUP_GPIO0_23 General Purpose Input/Output 10 F21
WKUP_GPIO0_24 General Purpose Input/Output 10 E21
WKUP_GPIOO0_25 General Purpose Input/Output 10 B22
WKUP_GPIOO0_26 General Purpose Input/Output 10 G21
WKUP_GPIOO0_27 General Purpose Input/Output 10 F19
WKUP_GPIOO0_28 General Purpose Input/Output 10 E19
WKUP_GPIOO0_29 General Purpose Input/Output 10 F22
WKUP_GPIO0_30 General Purpose Input/Output 10 A23
WKUP_GPIO0_31 General Purpose Input/Output 10 B23
WKUP_GPIO0_32 General Purpose Input/Output 10 D22
WKUP_GPIO0_33 General Purpose Input/Output 10 G22
WKUP_GPIO0_34 General Purpose Input/Output 10 D23
WKUP_GPIOO0_35 General Purpose Input/Output 10 C23
WKUP_GPIOO0_36 General Purpose Input/Output 10 C22
WKUP_GPIOO0_37 General Purpose Input/Output 10 E22
WKUP_GPIOO0_38 General Purpose Input/Output 10 B27
WKUP_GPIOO0_39 General Purpose Input/Output 10 C25
WKUP_GPIOO0_40 General Purpose Input/Output 10 A28
WKUP_GPIO0_41 General Purpose Input/Output 10 A27
WKUP_GPIO0_42 General Purpose Input/Output 10 A26
WKUP_GPIO0_43 General Purpose Input/Output 10 B25
WKUP_GPIOO0_44 General Purpose Input/Output 10 B26
WKUP_GPIOO0_45 General Purpose Input/Output 10 C24
WKUP_GPIOO0_46 General Purpose Input/Output 10 A25
WKUP_GPIOO0_47 General Purpose Input/Output 10 D24
WKUP_GPIOO0_48 General Purpose Input/Output 10 A24
WKUP_GPIOO0_49 General Purpose Input/Output 10 B24
WKUP_GPIO0_50 General Purpose Input/Output 10 E23
WKUP_GPIO0_51 General Purpose Input/Output 10 F23
WKUP_GPIO0_52 General Purpose Input/Output 10 E27
WKUP_GPIO0_53 General Purpose Input/Output 10 E24
WKUP_GPIO0_54 General Purpose Input/Output 10 E28
WKUP_GPIO0_55 General Purpose Input/Output 10 E25
WKUP_GPIO0_56 General Purpose Input/Output 10 J29
WKUP_GPIO0_57 General Purpose Input/Output 10 J28
WKUP_GPIO0_58 General Purpose Input/Output 10 D29
WKUP_GPIO0_59 General Purpose Input/Output 10 C29
WKUP_GPIO0_60 General Purpose Input/Output 10 D26
WKUP_GPIO0_61 General Purpose Input/Output 10 D25
WKUP_GPIO0_62 General Purpose Input/Output 10 J25
WKUP_GPIO0_63 General Purpose Input/Output 10 H24
WKUP_GPIO0_64 General Purpose Input/Output 10 J26
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Table 4-9. GPIOO Signal Descriptions (continued)

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
WKUP_GPIO0_65 General Purpose Input/Output 10 H25
WKUP_GPIO0_66 General Purpose Input/Output 10 E26
WKUP_GPIO0_67 General Purpose Input/Output 10 G23
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43.4

12C

4.3.4.1 MAIN Domain

Table 4-10. I12C0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] [l BALL [4]
TYPE [3]
12C0_SCL 12C Clock 10D AC5
12C0_SDA 12C Data 10D AA5
Table 4-11. I12C1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN BALL [4]
TYPE [3]
12C1_SCL 12C Clock 10D Y6
12C1_SDA 12C Data 10D AAB
Table 4-12. 12C2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] Al BALL [4]
TYPE [3]
12C2_SCL 12C Clock 10D AAL, U23, W5
12C2_SDA 12C Data 10D ABS, U26, W6
Table 4-13. 12C3 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
12C3_SCL 12C Clock 0D T26, V27, Y4
12C3_SDA 12C Data 0D T25, U28, W4
Table 4-14. 12C4 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
12C4_SCL 12C Clock IOD AD19, P25, Y5
12C4_SDA 12C Data IOD AD18, R29, Y1
Table 4-15. 12C5 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] ] BALL [4]
TYPE [3]
12C5_SCL 12C Clock 0D T28, Y26
12C5_SDA 12C Data 0D AA27, T29
Table 4-16. 12C6 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] [l BALL [4]
TYPE [3]
12C6_SCL 12C Clock 10D AA3, U29, W2
12C6_SDA 12C Data 10D U25, W1, Y2
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4.3.4.2 MCU Domain

Table 4-17. 12CO0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY"?'E‘B] BALL [4]
MCU_I2C0_SCL 12C Clock 10D J26
MCU_I2C0_SDA 12C Data 10D H25

Table 4-18. 12C1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
MCU_I2C1_SCL 12C Clock 10D F29, G27
MCU_I2C1_SDA 12C Data 10D G26, G28
4.3.4.3 WKUP Domain
Table 4-19. 12C0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
TYPE [3]
WKUP_I2C0_SCL 12C Clock 10D J25
WKUP_I2C0O_SDA 12C Data 10D H24
435 13C
4.3.5.1 MAIN Domain
Table 4-20. I3CO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] [l BALL [4]
TYPE [3]
I3C0O_SCL 13C Clock 10 w2
I3C0O_SDA 13C Data 10 wi
I3CO_SDAPULLEN MAIN domain I3C Data Pull Enable (@] AB4, U2
4.35.2 MCU Domain
Table 4-21. I13CO0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] ] BALL [4]
TYPE [3]
MCU_I3C0_SCL 13C Clock 10 D26
MCU_I3C0_SDA 13C Data 10 D25
MCU_I3C0_SDAPULLEN MCU domain I13C Data Pull Enable O E26
Table 4-22. I3C1 Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU_I3C1_SCL 13C Clock 10 G27
MCU_I3C1_SDA 13C Data 10 G26
MCU_I3C1_SDAPULLEN MCU domain I13C Data Pull Enable (@] G23, H27
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4.3.6 MCAN

4.3.6.1 MAIN Domain

Table 4-23. MCANO Signal Descriptions

PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCANO_RX MCAN Receive Data [ W5
MCANO_TX MCAN Transmit Data (@] W6

Table 4-24. MCANL1 Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN1_RX MCAN Receive Data | W3
MCAN1_TX MCAN Transmit Data O V4

Table 4-25. MCAN2 Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN2_RX MCAN Receive Data I AC2, W2
MCAN2_TX MCAN Transmit Data ¢} AB1, W1

Table 4-26. MCANS Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN3_RX MCAN Receive Data | AC4
MCAN3_TX MCAN Transmit Data O AD5

Table 4-27. MCAN4 Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN4_RX MCAN Receive Data I AJ20, AJ24
MCAN4_TX MCAN Transmit Data o AE20, AF24

Table 4-28. MCANS Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN5_RX MCAN Receive Data | AD24, AE21
MCAN5_TX MCAN Transmit Data O AG24, AJ21

Table 4-29. MCANG Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN6_RX MCAN Receive Data | AE24, AG21
MCAN6_TX MCAN Transmit Data O AC24, AH21

Table 4-30. MCAN7 Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]

MCAN7_RX MCAN Receive Data I AG25, Y23
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Table 4-30. MCANY Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"?'E'B] BALL [4]
MCAN7_TX MCAN Transmit Data (e} AC21, AH25
Table 4-31. MCANS Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN8_RX MCAN Receive Data [ AB23, AJ27
MCAN8_TX MCAN Transmit Data 0 AF21, AH26
Table 4-32. MCAN9 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN9_RX MCAN Receive Data [ AC27
MCAN9_TX MCAN Transmit Data O AC28
Table 4-33. MCAN10 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN10_RX MCAN Receive Data [ AB25
MCAN10_TX MCAN Transmit Data O AB26
Table 4-34. MCAN11 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN11_RX MCAN Receive Data | AA28
MCAN11_TX MCAN Transmit Data O AA24
Table 4-35. MCAN12 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN12_RX MCAN Receive Data | AA29
MCAN12_TX MCAN Transmit Data O AA26
Table 4-36. MCAN13 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCAN13_RX MCAN Receive Data [ AA27
MCAN13_TX MCAN Transmit Data (e} Y26
4.3.6.2 MCU Domain
Table 4-37. MCANO Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU_MCANO_RX MCAN Receive Data | C29
MCU_MCANO_TX MCAN Transmit Data O D29
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Table 4-38. MCANL Signal Descriptions

PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU_MCAN1_RX MCAN Receive Data [ G24
MCU_MCAN1_TX MCAN Transmit Data o) G25

4.3.7 MCSPI
4.3.7.1 MAIN Domain
Table 4-39. MCSPIO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY"Z'E'B] BALL [4]
SPI0_CLK SPI Clock 10 AAL
SPI0_CS0 SPI Chip Select 0 10 AA2
SPI0_CS1 SPI Chip Select 1 10 Y4
SPI0_CS2 SPI Chip Select 2 10 AC2
SPI0_CS3 SPI Chip Select 3 10 AB1
SPI0_DO SPI Data 0 10 ABS
SPI0_D1 SPI Data 1 10 AA3

Table 4-40. MCSPI1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYl'z'é\‘B] BALL [4]
SPI1_CLK SPI Clock 10 Y1
SPI1_CS0 SPI Chip Select 0 10 Y3
SPI1_CS1 SPI Chip Select 1 10 w4
SPI1_CS2 SPI Chip Select 2 10 AD19
SPI1_CS3 SPI Chip Select 3 10 AD18
SPI1_DO SPI Data 0 10 Y5
SPI1_D1 SPI Data 1 10 Y2

Table 4-41. MCSPI2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY';'IQ‘B] BALL [4]
SPI2_CLK SPI Clock 10 AB1
SPI2_CS0 SPI Chip Select 0 10 AC2
SPI2_CS1 SPI Chip Select 1 10 AB2
SPI2_CS2 SPI Chip Select 2 10 AB3
SPI2_CS3 SPI Chip Select 3 10 u2
SPI2_DO SPI Data 0 10 AC4
SPI2_D1 SPI Data 1 10 AD5

Table 4-42. MCSPI3 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] Tvlglé\l[s] BALL [4]
SPI3_CLK SPI Clock 10 Y25
SPI3_CS0 SPI Chip Select 0 10 AA24
SPI3_CS1 SPI Chip Select 1 10 AB26
SPI3_CS2 SPI Chip Select 2 10 AB25
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Table 4-42. MCSPI3 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"z'é\'m BALL [4]
SPI3_CS3 SPI Chip Select 3 10 Y24
SPI3_DO SPI Data 0 10 AA26
SPI3_D1 SPI Data 1 10 AA29
Table 4-43. MCSPI5 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
SPI5_CLK SPI Clock 10 W29
SPI5_CS0 SPI Chip Select 0 10 w27
SPI5_CS1 SPI Chip Select 1 10 W25
SPI5_CS2 SPI Chip Select 2 10 w28
SPI5_CS3 SPI Chip Select 3 10 w23
SPI5_DO SPI Data 0 10 V25
SPI5_D1 SPI Data 1 10 W24
Table 4-44. MCSPI6 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
SPI6_CLK SPI Clock 10 AC22
SPI6_CS0 SPI Chip Select 0 10 AC21
SPI6_CS1 SPI Chip Select 1 10 AG20
SPI6_CS2 SPI Chip Select 2 10 AD21
SPI6_CS3 SPI Chip Select 3 10 AF21
SPI6_D0 SPI Data 0 10 AJ22
SPI6_D1 SPI Data 1 10 AH22
Table 4-45. MCSPI7 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
SPI7_CLK SPI Clock 10 U3
SPI7_CS0 SPI Chip Select 0 10 u2
SPI7_CS1 SPI Chip Select 1 10 AB3
SPI7_CS2 SPI Chip Select 2 10 AA4
SPI7_CS3 SPI Chip Select 3 10 AB4
SPI7_DO SPI Data 0 10 V6
SPI7_D1 SPI Data 1 10 V5
4.3.7.2 MCU Domain
Table 4-46. MCSPIO Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU_SPIO_CLK SPI Clock 10 E27
MCU_SPIO_CS0 SPI Chip Select 0 10 E25
MCU_SPIO_CS1 SPI Chip Select 1 10 €23, G29
MCU_SPIO_CS?2 SPI Chip Select 2 10 E22, H29
MCU_SPIO_CS3 SPI Chip Select 3 10 G25
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Table 4-46. MCSPIO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
MCU_SPIO_DO SPI Data 0 10 E24
MCU_SPIO_D1 SPI Data 1 10 E28

Table 4-47. MCSPI1 Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU_SPI1_CLK SPI Clock 10 F26
MCU_SPI1_CSO SPI Chip Select 0 10 F27
MCU_SPI1_CS1 SPI Chip Select 1 (e} G22, H28
MCU_SPI1_CS2 SPI Chip Select 2 (e} D23, J27
MCU_SPI1_CS3 SPI Chip Select 3 10 G24
MCU_SPI1_DO SPI Data 0 10 F25
MCU_SPI1_D1 SPI Data 1 10 F28

4.3.8 UART
4.3.8.1 MAIN Domain
Table 4-48. UARTO Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
UARTO_CTSn UART Clear to Send (active low) | AC2, Y3
UARTO_DCDn UART Data Carrier Detect (active low) | P23
UARTO_DSRn UART Data Set Ready (active low) | R28
UARTO_DTRn UART Data Terminal Ready (active low) O T27
UARTO_RIn UART Ring Indicator | T24
UARTO_RTSn UART Request to Send (active low) O AA2, AB1
UARTO_RXD UART Receive Data | AB2, AC23
UARTO_TXD UART Transmit Data (e} AB3, AG22

able 4-49. UARTL1 Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
UART1_CTSn UART Clear to Send (active low) | AAl, AC4
UART1_RTSn UART Request to Send (active low) O AB5, AD5
UART1_RXD UART Receive Data [ AA4, AF22
UART1_TXD UART Transmit Data (e} AB4, AJ23

able 4-50. UART?2 Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
UART2_CTSn UART Clear to Send (active low) | AE25
UART2_RTSn UART Request to Send (active low) O AF29
UART2_RXD UART Receive Data | AA26, AH23, Y1
UART2_TXD UART Transmit Data o AA24, AD22, Y5
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Table 4-51. UART3 Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
UART3_CTSn UART Clear to Send (active low) | AD19, U27
UART3_RTSn UART Request to Send (active low) O AD18, U24
UART3_RXD UART Receive Data | AE27, T26, V28, Y23
UART3_TXD UART Transmit Data O AC2L, CBSB 25,
Table 4-52. UART4 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
TYPE [3]
UART4_CTSn UART Clear to Send (active low) | AE29, Y29
UART4_RTSn UART Request to Send (active low) O AD28, Y27
UART4_RXD UART Receive Data | AG28, P24, W23
UART4_TXD UART Transmit Data O AG27, R24, W28
Table 4-53. UARTS Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
UART5_CTSn UART Clear to Send (active low) | Y1
UART5_RTSn UART Request to Send (active low) O Y5
UART5_RXD UART Receive Data | AE29, Y29, Y3
UARTS5_TXD UART Transmit Data O AD28, W4, Y27
Table 4-54. UARTG6 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] Y BALL [4]
TYPE [3]
UART6_CTSn UART Clear to Send (active low) | R23, W3
UART6_RTSn UART Request to Send (active low) O T23, V4
UART6_RXD UART Receive Data | AC27,T27,U27, W2
UART6_TXD UART Transmit Data O AB26, T24, U24, W1
Table 4-55. UART7 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] il BALL [4]
TYPE [3]
UART7_CTSn UART Clear to Send (active low) | P24
UART7_RTSn UART Request to Send (active low) O R24
UART7_RXD UART Receive Data | R26
UART7_TXD UART Transmit Data O R25
Table 4-56. UARTS8 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] ] BALL [4]
TYPE [3]
UART8_CTSn UART Clear to Send (active low) | AF27, P23
UART8_RTSn UART Request to Send (active low) O AF26, R28
UART8_RXD UART Receive Data | P25, Y24
UART8_TXD UART Transmit Data O AA25, R29
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Table 4-57. UART9 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYllzllgl[s] BALL [4]
UART9_CTSn UART Clear to Send (active low) | T27, W2
UART9_RTSn UART Request to Send (active low) O T24, W1
UART9_RXD UART Receive Data | T28, W3
UART9_TXD UART Transmit Data O T29, V4

4.3.8.2 MCU Domain
Table 4-58. UARTO Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU_UARTO_CTSn UART Clear to Send (active low) | C23, D26, H29
MCU_UARTO_RTSn UART Request to Send (active low) O D25, E22, J27
MCU_UARTO_RXD UART Receive Data | G22, H27, H28
MCU_UARTO_TXD UART Transmit Data O D23, G29, H26

4.3.8.3 WKUP Domain
Table 4-59. UARTO Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
WKUP_UARTO_CTSn UART Clear to Send (active low) | F29
WKUP_UARTO_RTSn UART Request to Send (active low) O G28
WKUP_UARTO_RXD UART Receive Data | J29
WKUP_UARTO_TXD UART Transmit Data O J28

4.3.9 MDIO
4.3.9.1 MCU Domain
Table 4-60. MDIOO Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU_MDIO0_MDC MDIO Clock o) F23
MCU_MDIOO_MDIO MDIO Data 10 E23

4.3.10 CPSW2G
4.3.10.1 MCU Domain
Table 4-61. CPSW2GO0 Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU_CPTS0_RFT_CLK CPTS Reference Clock | H26
MCU_CPTSO_TS_COMP CPTS Time Stamp Counter Compare O G26
MCU_CPTS0_TS_SYNC CPTS Time Stamp Counter Bit O G27
MCU_CPTSO0_HWI1TSPUSH CPTS Hardware Time Stamp Push 1 | F29
MCU_CPTS0_HW2TSPUSH CPTS Hardware Time Stamp Push 2 | G28
MCU_RGMII1_RXC RGMII Receive Clock | C24
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Table 4-61. CPSW2GO0 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYEIIQI[B] BALL [4]
MCU_RGMII1_RX_CTL RGMII Receive Control | C25
MCU_RGMII1_TXC RGMII Transmit Clock (0] B26
MCU_RGMII1_TX_CTL RGMII Transmit Control (0] B27
MCU_RGMII1_RDO RGMII Receive Data 0 | B24
MCU_RGMII1_RD1 RGMII Receive Data 1 | A24
MCU_RGMII1_RD2 RGMII Receive Data 2 | D24
MCU_RGMII1_RD3 RGMII Receive Data 3 | A25
MCU_RGMII1_TDO RGMII Transmit Data 0 (0] B25
MCU_RGMII1_TD1 RGMII Transmit Data 1 (0] A26
MCU_RGMII1_TD2 RGMII Transmit Data 2 (0] A27
MCU_RGMII1_TD3 RGMII Transmit Data 3 (0] A28
MCU_RMII1_CRS_DV RMII Carrier Sense / Data Valid | B27
MCU_RMII1_REF_CLK RMII Reference Clock | C24
MCU_RMII1_RX_ER RMII Receive Data Error | C25
MCU_RMII1_TX_EN RMII Transmit Enable (0] B26
MCU_RMII1_RXDO RMII Receive Data 0 | B24
MCU_RMII1_RXD1 RMII Receive Data 1 | A24
MCU_RMII1_TXDO RMII Transmit Data 0 (0] B25
MCU_RMII1_TXD1 RMII Transmit Data 1 (0] A26

4.3.11 CPSWIG

4.3.11.1 MAIN Domain

Table 4-62. CPSW9GO0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
RMII Clock Output (50 MHz). This pin is used for clock
CLKOUT source to the external PHY and must be routed back to oz AA25, AJ28, Y29
the RMII_REF_CLK pin for proper device operation.

MDIOO_MDC MDIO Clock (0] V24
MDIOO_MDIO MDIO Data 10 V26
RGMII1_RXC RGMII Receive Clock | AD22
RGMII1_RX_CTL RGMII Receive Control | AH23
RGMII1_TXC RGMII Transmit Clock O AE24
RGMII1L_TX_CTL RGMII Transmit Control O AC24
RGMII2_RXC RGMII Receive Clock | AE23
RGMII2_RX_CTL RGMII Receive Control | AH24
RGMII2_TXC RGMII Transmit Clock O AJ26
RGMII2_TX_CTL RGMII Transmit Control O AJ27
RGMII3_RXC RGMII Receive Clock | AE26
RGMII3_RX_CTL RGMII Receive Control | AD25
RGMII3_TXC RGMII Transmit Clock O AH28
RGMII3_TX_CTL RGMII Transmit Control O AG27
RGMII4_RXC RGMII Receive Clock | AC26
RGMII4_RX_CTL RGMII Receive Control | AD29
RGMII4_TXC RGMII Transmit Clock O AG29
RGMII4_TX_CTL RGMII Transmit Control O AF29
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Table 4-62. CPSW9GO Signal Descriptions (continued)

ADVANCE INFORMATION

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
RGMII5_RXC RGMII Receive Clock | u25
RGMII5_RX_CTL RGMII Receive Control | u26
RGMII5_TXC RGMII Transmit Clock (e} u29
RGMII5_TX_CTL RGMII Transmit Control O u23
RGMII6_RXC RGMII Receive Clock | W26
RGMII6_RX_CTL RGMII Receive Control | V23
RGMII6_TXC RGMII Transmit Clock (e} W29
RGMII6_TX_CTL RGMII Transmit Control O Y28
RGMII7_RXC RGMII Receive Clock | AD22
RGMII7_RX_CTL RGMII Receive Control | AH23
RGMII7_TXC RGMII Transmit Clock (e} AE24
RGMII7_TX_CTL RGMII Transmit Control (e} AC24
RGMII8_RXC RGMII Receive Clock | AE23
RGMII8_RX_CTL RGMII Receive Control | AH24
RGMIIB_TXC RGMII Transmit Clock (¢} AJ26
RGMIIB_TX_CTL RGMII Transmit Control (e} AJ27
RGMII1_RDO RGMII Receive Data 0 | AC23
RGMII1_RD1 RGMII Receive Data 1 | AG22
RGMII1_RD2 RGMII Receive Data 2 | AF22
RGMII1_RD3 RGMII Receive Data 3 | AJ23
RGMII1_TDO RGMII Transmit Data O (e} AF24
RGMII1_TD1 RGMII Transmit Data 1 (¢} AJ24
RGMII1_TD2 RGMII Transmit Data 2 (¢} AG24
RGMII1_TD3 RGMII Transmit Data 3 (e} AD24
RGMII2_RDO RGMII Receive Data 0 | AE22
RGMII2_RD1 RGMII Receive Data 1 | AG23
RGMII2_RD2 RGMII Receive Data 2 | AF23
RGMII2_RD3 RGMII Receive Data 3 | AD23
RGMII2_TDO RGMII Transmit Data O (e} AJ25
RGMII2_TD1 RGMII Transmit Data 1 (¢} AH25
RGMII2_TD2 RGMII Transmit Data 2 (¢} AG25
RGMII2_TD3 RGMII Transmit Data 3 (e} AH26
RGMII3_RDO RGMII Receive Data 0 | AF28
RGMII3_RD1 RGMII Receive Data 1 | AE28
RGMII3_RD2 RGMII Receive Data 2 | AE27
RGMII3_RD3 RGMII Receive Data 3 | AD26
RGMII3_TDO RGMII Transmit Data O (e} AJ28
RGMII3_TD1 RGMII Transmit Data 1 (¢} AH27
RGMII3_TD2 RGMII Transmit Data 2 (¢} AH29
RGMII3_TD3 RGMII Transmit Data 3 (e} AG28
RGMII4_RDO RGMII Receive Data 0 | AE29
RGMII4_RD1 RGMII Receive Data 1 | AD28
RGMII4_RD2 RGMII Receive Data 2 | AD27
RGMII4_RD3 RGMII Receive Data 3 | AC25
RGMII4_TDO RGMII Transmit Data 0 (e} AG26
RGMII4_TD1 RGMII Transmit Data 1 (e} AF27
RGMII4_TD2 RGMII Transmit Data 2 (e} AF26
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Table 4-62. CPSW9GO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
RGMII4_TD3 RGMII Transmit Data 3 (e} AE25
RGMII5_RDO RGMII Receive Data 0 | T23
RGMII5_RD1 RGMII Receive Data 1 | R23
RGMII5_RD2 RGMII Receive Data 2 | u24
RGMII5_RD3 RGMII Receive Data 3 | u27
RGMII5_TDO RGMII Transmit Data O (e} u28
RGMII5_TD1 RGMII Transmit Data 1 (e} V27
RGMII5_TD2 RGMII Transmit Data 2 (e} V29
RGMII5_TD3 RGMII Transmit Data 3 (¢} V28
RGMII6_RDO RGMII Receive Data 0 | W25
RGMII6_RD1 RGMII Receive Data 1 | w24
RGMII6_RD2 RGMII Receive Data 2 | Y27
RGMII6_RD3 RGMII Receive Data 3 | Y29
RGMII6_TDO RGMII Transmit Data 0 (e} w27
RGMII6_TD1 RGMII Transmit Data 1 (¢} V25
RGMII6_TD2 RGMII Transmit Data 2 (e} w28
RGMII6_TD3 RGMII Transmit Data 3 (¢} w23
RGMII7_RDO RGMII Receive Data 0 | AC23
RGMII7_RD1 RGMII Receive Data 1 | AG22
RGMII7_RD2 RGMII Receive Data 2 | AF22
RGMII7_RD3 RGMII Receive Data 3 | AJ23
RGMII7_TDO RGMII Transmit Data 0 (¢} AF24
RGMII7_TD1 RGMII Transmit Data 1 (¢} AJ24
RGMII7_TD2 RGMII Transmit Data 2 (e} AG24
RGMII7_TD3 RGMII Transmit Data 3 (¢} AD24
RGMII8_RDO RGMII Receive Data 0 | AE22
RGMII8_RD1 RGMII Receive Data 1 | AG23
RGMII8_RD2 RGMII Receive Data 2 | AF23
RGMII8_RD3 RGMII Receive Data 3 | AD23
RGMII8_TDO RGMII Transmit Data O (¢} AJ25
RGMII8_TD1 RGMII Transmit Data 1 (¢} AH25
RGMII8_TD2 RGMII Transmit Data 2 (e} AG25
RGMII8_TD3 RGMII Transmit Data 3 (¢} AH26
RMII1_CRS_DV RMII Carrier Sense / Data Valid | AF22
RMII1_RX_ER RMII Receive Data Error | AJ23
RMIIL_TX_EN RMII Transmit Enable O AD20
RMII2_CRS_DV RMII Carrier Sense / Data Valid | AF23
RMII2_RX_ER RMII Receive Data Error | AD23
RMII2_TX_EN RMII Transmit Enable O AJ25
RMII3_CRS_DV RMII Carrier Sense / Data Valid | AE27
RMII3_RX_ER RMII Receive Data Error | AD26
RMII3_TX_EN RMII Transmit Enable O AE26
RMIl4_CRS_DV RMII Carrier Sense / Data Valid | AD27
RMII4_RX_ER RMII Receive Data Error | AC25
RMII4_TX_EN RMII Transmit Enable O AG26
RMII5_CRS_DV RMII Carrier Sense / Data Valid | AD21
RMII5_RX_ER RMII Receive Data Error | AE21
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Table 4-62. CPSW9GO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYlF;llgl[3] BALL [4]
RMII5_TX_EN RMII Transmit Enable O AG21
RMII6_CRS_DV RMII Carrier Sense / Data Valid | AB23
RMII6_RX_ER RMII Receive Data Error | AC21
RMII6_TX_EN RMII Transmit Enable O AC22
RMII7_CRS_DV RMII Carrier Sense / Data Valid | u23
RMII7_RX_ER RMII Receive Data Error | U26
RMII7_TX_EN RMII Transmit Enable O u29
RMII8_CRS_DV RMII Carrier Sense / Data Valid | Y28
RMII8_RX_ER RMII Receive Data Error | V23
RMII8_TX_EN RMII Transmit Enable O W29
RMII1_RXDO RMII Receive Data 0 | AC23
RMII1_RXD1 RMII Receive Data 1 | AG22
RMII1_TXDO RMII Transmit Data 0 (e} AH23
RMII1_TXD1 RMII Transmit Data 1 (e} AD22
RMII2_RXDO RMII Receive Data 0 | AE22
RMII2_RXD1 RMII Receive Data 1 | AG23
RMII2_TXDO RMII Transmit Data 0 (¢} AH24
RMII2_TXD1 RMII Transmit Data 1 (¢} AE23
RMII3_RXDO RMII Receive Data 0 | AE28
RMII3_RXD1 RMII Receive Data 1 | AF28
RMII3_TXDO RMII Transmit Data 0 (e} AC29
RMII3_TXD1 RMII Transmit Data 1 (¢} AD25
RMI14_RXDO RMII Receive Data 0 | AE29
RMII4_RXD1 RMII Receive Data 1 | AD28
RMI14_TXDO RMII Transmit Data 0 (¢} AC26
RMI14_TXD1 RMII Transmit Data 1 (¢} AD29
RMII5_RXDO RMII Receive Data 0 | AJ20
RMII5_RXD1 RMII Receive Data 1 | AG20
RMII5_TXDO RMII Transmit Data 0 (e} AH21
RMII5_TXD1 RMII Transmit Data 1 (¢} AJ21
RMI16_RXDO RMII Receive Data 0 | Y23
RMII6_RXD1 RMII Receive Data 1 | AF21
RMII6_TXDO RMII Transmit Data 0 (¢} AJ22
RMII6_TXD1 RMII Transmit Data 1 (¢} AH22
RMII7_RXDO RMII Receive Data 0 | T23
RMII7_RXD1 RMII Receive Data 1 | R23
RMII7_TXDO RMII Transmit Data 0 (e} u28
RMII7_TXD1 RMII Transmit Data 1 (¢} V27
RMII8_RXDO RMII Receive Data 0 | W25
RMII8_RXD1 RMII Receive Data 1 | W24
RMII8_TXDO RMII Transmit Data 0 (e} w27
RMII8_TXD1 RMII Transmit Data 1 (e} V25
RMII_REF_CLK RMII Reference Clock | AD18
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4.3.12 ECAP

4.3.12.1 MAIN Domain

Table 4-63. ECAPO Signal Descriptions

PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
Enhanced Capture (ECAP) Input or Auxiliary PWM
ECAPO_IN_APWM_OUT (APWM) Ouptit 10 P24, U2
Table 4-64. ECAP1 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
Enhanced Capture (ECAP) Input or Auxiliary PWM
ECAP1_IN_APWM_OUT (APWM) Ouput 10 R24, V6
Table 4-65. ECAP2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
Enhanced Capture (ECAP) Input or Auxiliary PWM
ECAP2_IN_APWM_OUT (APWM) Ouput 10 R28, V5
4.3.13 EQEP
4.3.13.1 MAIN Domain
Table 4-66. EQEPO Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
EQEPO_A EQEP Quadrature Input A | AC2
EQEPO_B EQEP Quadrature Input B | AB1
EQEPO | EQEP Index 10 AD5
EQEPO_S EQEP Strobe 10 AC4
Table 4-67. EQEP1 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
EQEP1_A EQEP Quadrature Input A | AD23
EQEP1_B EQEP Quadrature Input B | AH24
EQEP1_| EQEP Index 10 AJ25
EQEPL S EQEP Strobe 10 AG21
Table 4-68. EQEP2 Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
EQEP2_A EQEP Quadrature Input A | T27
EQEP2_B EQEP Quadrature Input B | T24
EQEP2_| EQEP Index 10 P23
EQEP2_S EQEP Strobe 10 R28
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4.3.14 EHRPWM

4.3.14.1 MAIN Domain

Table 4-69. EHRPWM Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
EHRPWM_SOCA EHRPWM Start of Conversion A (@] uz25
EHRPWM_SOCB EHRPWM Start of Conversion B (@] R23
Table 4-70. EHRPWMO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
TYPE [3]
EHRPWMO_A EHRPWM Output A 10 V29
EHRPWMO_B EHRPWM Output B 10 V27
EHRPWMO_SYNCI Sync Input to EHRPWM module from an external pin | u23
EHRPWMO_SYNCO Sync Output to EHRPWM module to an external pin O U26
EHRPWM_TZn_INO EHRPWM Trip Zone Input O (active low) | V28
Table 4-71. EHRPWM1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
EHRPWM1_A EHRPWM Output A 10 u28
EHRPWM1_B EHRPWM Output B 10 U229
EHRPWM_TZn_IN1 EHRPWM Trip Zone Input 1 (active low) | u25
Table 4-72. EHRPWM2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] Y BALL [4]
TYPE [3]
EHRPWM2_A EHRPWM Output A 10 u27
EHRPWM2_B EHRPWM Output B 10 u24
EHRPWM_TZn_IN2 EHRPWM Trip Zone Input 2 (active low) | R23
Table 4-73. EHRPWMS3 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] il BALL [4]
TYPE [3]
EHRPWM3_A EHRPWM Output A 10 V23
EHRPWM3_B EHRPWM Output B 10 w23
EHRPWM3_SYNCI Sync Input to EHRPWM module from an external pin | W28
EHRPWM3_SYNCO Sync Output to EHRPWM module to an external pin O V25
EHRPWM_TZn_IN3 EHRPWM Trip Zone Input 3 (active low) | w27
Table 4-74. EHRPWM4 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] ] BALL [4]
TYPE [3]
EHRPWM4_A EHRPWM Output A 10 W29
EHRPWM4_B EHRPWM Output B 10 W26
EHRPWM_TZn_IN4 EHRPWM Trip Zone Input 4 (active low) | Y29
Copyright © 2019, Texas Instruments Incorporated Terminal Configuration and Functions 99

Submit Documentation Feedback
Product Folder Links: TDA4VM

ADVANCE INFORMATION


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm

NOILVINHO4NI SONVAQY

TDA4VM

SPRSP36E —FEBRUARY 2019—-REVISED DECEMBER 2019

13 TEXAS
INSTRUMENTS

www.ti.com

Table 4-75. EHRPWMS5 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYIIzIIgl[s] BALL [4]
EHRPWM5_A EHRPWM Output A 10 Y27
EHRPWM5_B EHRPWM Output B 10 w24
EHRPWM_TZn_IN5 EHRPWM Trip Zone Input 5 (active low) | W25

4.3.15 USB

4.3.15.1 MAIN Domain

NOTE

USB3 functionality is available on the SERDES pins. For more information, refer to
Section 4.3.16, SERDES.

Table 4-76. USBO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYI'ZII;\I[3] BALL [4]
USBO_DM USB 2.0 Differential Data (negative) 10 AJ5
USBO_DP USB 2.0 Differential Data (positive) 10 AH6
USB0O_DRVVBUS USB VBUS control output (active high) O T25, T26, U6, V4, W3
USBO_ID USB 2.0 Dual-Role Device Role Select A AC6
USBO_RCALIB® Pin to connect to calibration resistor 10 AB6
USB0_VvBUS®W USB Level-shifted VBUS Input A AC7

(1) An external resistor divider is required to limit the voltage applied to the device pin. For more information, see Section 7.3.3, USB

Design Guidelines.
(2) The required resistor value is 500 Q +1%.

Table 4-77. USB1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] Tvlglé\l[s] BALL [4]
USB1_DM USB 2.0 Differential Data (negative) 10 AH7
USB1_DP USB 2.0 Differential Data (positive) 10 AJ6
USB1_DRVVBUS USB VBUS control output (active high) O T25, T26, U6, V4, W3
USB1_ID USB 2.0 Dual-Role Device Role Select A AD7
USB1_RCALIB® Pin to connect to calibration resistor 10 AD9
usB1_vBUS® USB Level-shifted VBUS Input A ADS8

(1) An external resistor divider is required to limit the voltage applied to the device pin. For more information, see Section 7.3.3, USB

Design Guidelines.
(2) The required resistor value is 500 Q +1%.

4.3.16 SERDES

4.3.16.1 MAIN Domain

Table 4-78. SERDESO Signal Descriptions®

SIGNAL NAME [1] DESCRIPTION [2] TY';'QB] BALL [4]
PCIEO_CLKREQnN PCIE Clock Request Signal 10 W2
PCIE_REFCLKON PCIE Reference Clock Input/Output (negative) 10 AE17
PCIE_REFCLKOP PCIE Reference Clock Input/Output (positive) 10 AD16
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Table 4-78. SERDESO Signal Descriptions® (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYlF;llgl[3] BALL [4]
SERDESO_REXT External Calibration Resistor A AE18
SERDESO_RXO0_N SERDES Differential Receive Data (negative) | AH19
SERDESO_RXO0_P SERDES Differential Receive Data (positive) | AJ18
SERDESO_RX1_N SERDES Differential Receive Data (negative) | AH18
SERDESO_RX1_P SERDES Differential Receive Data (positive) | AJ17
SERDESO_TXO0_N SERDES Differential Transmit Data (negative) O AF19
SERDESO_TXO0_P SERDES Differential Transmit Data (positive) O AG18
SERDESO_TX1_N SERDES Differential Transmit Data (negative) O AF18
SERDESO_TX1_P SERDES Differential Transmit Data (positive) O AG17
(1) The required resistor value is 3.01 kQ +1%.

(2) The functionality of these pins is controlled by SERDESO_LN[1:0]_CTRL LANE_FUNC_SEL.
Table 4-79. SERDES1 Signal Descriptions®
SIGNAL NAME [1] DESCRIPTION [2] 0 BALL [4]
TYPE [3]
PCIE1_CLKREQnN PCIE Clock Request Signal 10 w1
PCIE_REFCLK1N PCIE Reference Clock Input/Output (negative) 10 AE14
PCIE_REFCLK1P PCIE Reference Clock Input/Output (positive) 10 AD15
SERDES1_REXT®W External Calibration Resistor A AE13
SERDES1_RXO0_N SERDES Differential Receive Data (negative) | AH15
SERDES1_RX0_P SERDES Differential Receive Data (positive) | AJl4
SERDES1_RX1_N SERDES Differential Receive Data (negative) | AH16
SERDES1_RX1_P SERDES Differential Receive Data (positive) | AJ15
SERDES1_TXO0_N SERDES Differential Transmit Data (negative) O AF15
SERDES1_TXO0_P SERDES Differential Transmit Data (positive) O AG14
SERDES1_TX1_N SERDES Differential Transmit Data (negative) O AF16
SERDES1_TX1_P SERDES Differential Transmit Data (positive) O AG15
(1) The required resistor value is 3.01 kQ +1%.
(2) The functionality of these pins is controlled by SERDES1_LN[1:0]_CTRL LANE_FUNC_SEL.
Table 4-80. SERDES? Signal Descriptions®
SIGNAL NAME [1] DESCRIPTION [2] 0 BALL [4]
TYPE [3]
PCIE2_CLKREQnN PCIE Clock Request Signal 10 P23
PCIE_REFCLK2N PCIE Reference Clock Input/Output (negative) 10 AE11l
PCIE_REFCLK2P PCIE Reference Clock Input/Output (positive) 10 AD12
SERDES2_REXT External Calibration Resistor A AD13
SERDES2_RX0_N SERDES Differential Receive Data (negative) | AH13
SERDES2_RX0_P SERDES Differential Receive Data (positive) | AJ12
SERDES2_RX1_N SERDES Differential Receive Data (negative) | AH12
SERDES2_RX1_P SERDES Differential Receive Data (positive) | AJ11l
SERDES2_TXO0_N SERDES Differential Transmit Data (negative) O AF13
SERDES2_TXO0_P SERDES Differential Transmit Data (positive) O AG12
SERDES2_TX1_N SERDES Differential Transmit Data (negative) O AF12
SERDES2_TX1_P SERDES Differential Transmit Data (positive) O AG11
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(1) The required resistor value is 3.01 kQ +1%.
(2) The functionality of these pins is controlled by SERDES2_LN[1:0]_CTRL LANE_FUNC_SEL.

Table 4-81. SERDES3 Signal Descriptions®

SIGNAL NAME [1] DESCRIPTION [2] TYIIZII;\I[3] BALL [4]
PCIE3_CLKREQnN PCIE Clock Request Signal 10 R28
PCIE_REFCLK3N PCIE Reference Clock Input/Output (negative) 10 AE9
PCIE_REFCLK3P PCIE Reference Clock Input/Output (positive) 10 AD10
SERDES3_REXT External Calibration Resistor A AES8
SERDES3_RX0_N SERDES Differential Receive Data (negative) | AH9
SERDES3_RX0_P SERDES Differential Receive Data (positive) | AJ8
SERDES3 _RX1_N SERDES Differential Receive Data (negative) | AH10
SERDES3_RX1_P SERDES Differential Receive Data (positive) | AJ9
SERDES3_TXO0_N SERDES Differential Transmit Data (negative) O AF9
SERDES3_TX0_P SERDES Differential Transmit Data (positive) O AG8
SERDES3_TX1_N SERDES Differential Transmit Data (negative) O AF10
SERDES3_TX1_P SERDES Differential Transmit Data (positive) O AG9
(1) The required resistor value is 3.01 kQ +1%.

(2) The functionality of these pins is controlled by SERDES3_LN[1:0]_CTRL LANE_FUNC_SEL.

Table 4-82. SERDES4 Signal Descriptions®
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]

SERDES4 REFCLK_N SERDES Reference Differential Clock (negative) 10 E7
SERDES4 REFCLK_P SERDES Reference Differential Clock (negative) 10 E8
SERDES4_REXT External Calibration Resistor A F9
SERDES4 RX0_N SERDES Differential Receive Data (negative) | D9
SERDES4 _RX0_P SERDES Differential Receive Data (positive) | C10
SERDES4 RX1_N SERDES Differential Receive Data (negative) | D8
SERDES4 RX1_P SERDES Differential Receive Data (positive) | C9
SERDES4 RX2_N SERDES Differential Receive Data (negative) | D6
SERDES4 _RX2_P SERDES Differential Receive Data (positive) | C7
SERDES4 RX3_N SERDES Differential Receive Data (negative) | D5
SERDES4 _RX3_P SERDES Differential Receive Data (positive) | C6
SERDES4_TXO0_N SERDES Differential Transmit Data (negative) O B11
SERDES4_TX0_P SERDES Differential Transmit Data (positive) O A12
SERDES4 _TX1_N SERDES Differential Transmit Data (negative) O B10
SERDES4 TX1_P SERDES Differential Transmit Data (positive) O A1l
SERDES4 _TX2_N SERDES Differential Transmit Data (negative) O B8
SERDES4 TX2_P SERDES Differential Transmit Data (positive) O A9
SERDES4_TX3_N SERDES Differential Transmit Data (negative) O B7
SERDES4 _TX3_P SERDES Differential Transmit Data (positive) O A8
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(1) The required resistor value is 3.01 kQ +1%.
(2) The functionality of these pins is controlled by SERDES4_LN[4:0]_CTRL LANE_FUNC_SEL.

4.3.17 OSPI

4.3.17.1 MCU Domain

Table 4-83. OSPIO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYEIIQI[3] BALL [4]
MCU_OSPIO_CLK OSPI Clock o E20
MCU_OSPIO_DQS OSPI Data Strobe (DQS) or Loopback Clock Input | D21
MCU_OSPI0_ECC_FAIL OSPI| ECC Status I B23
MCU_OSPIO_LBCLKO OSPI Loopback Clock Output 10 c21
MCU_OSPIO_CSn0 OSPI Chip Select 0 (active low) (0] F19
MCU_OSPIO_CSn1 OSPI Chip Select 1 (active low) (0] E19
MCU_OSPIO_CSn2 OSPI Chip Select 2 (active low) (0] A23
MCU_OSPIO_CSn3 OSPI Chip Select 3 (active low) (0] B23
MCU_OSPIO_DO OSPI Data 0 10 D20
MCU_OSPIO_D1 OSPI Data 1 10 G19
MCU_OSPIO_D2 OSPI Data 2 10 G20
MCU_OSPIO_D3 OSPI Data 3 10 F20
MCU_OSPIO_D4 OSPI Data 4 10 F21
MCU_OSPIO_D5 OSPI Data 5 10 E21
MCU_OSPIO_D6 OSPI Data 6 10 B22
MCU_OSPIO_D7 OSPI Data 7 10 G21
MCU_OSPIO_RESET_OUTO OSPI Reset 0 A23
MCU_OSPIO_RESET_OUT1 OSPI Reset o) E22
(1) An external pull-up resistor to corresponting power supply is recommended on this signal.

Table 4-84. OSPI1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] TY';'IQ' BALL [4]
[3]

MCU_OSPI1_CLK OSPI Clock o F22
MCU_OSPI1_DQS OSPI Data Strobe (DQS) or Loopback Clock Input | B23
MCU_OSPI1_LBCLKO OSPI Loopback Clock Output 10 A23
MCU_OSPI1_CSn0 OSPI Chip Select 0 (active low) O Cc22
MCU_OSPI1_CSnl OSPI Chip Select 1 (active low) O E22
MCU_OSPI1_DO OSPI Data 0 10 D22
MCU_OSPI1_D1 OSPI Data 1 10 G22
MCU_OSPI1_D2 OSPI Data 2 10 D23
MCU_OSPI1_D3 OSPI Data 3 10 c23
4.3.18 Hyperbus

4.3.18.1 MCU Domain

Table 4-85. HYPERBUSO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY';:;\I[:’,] BALL [4]

MCU_HYPERBUSO_CK Hyperbus Differential Clock (positive) (0] E20
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Table 4-85. HYPERBUSO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYITI;\][3] BALL [4]
MCU_HYPERBUSO_CKn Hyperbus Differential Clock (negative) O C21
MCU_HYPERBUSO_INTn Hyperbus Interrupt (active low) | B23
MCU_HYPERBUSO_RESETn Hyperbus Reset (active low) Output O E19

Hyperbus Reset Status Indicator (active low) from
MCU_HYPERBUSO_RESETOn Hyperbus Memory [ A23
MCU_HYPERBUSO_RWDS Hyperbus Read-Write Data Strobe 10 D21
MCU_HYPERBUSO_WPn Hyperbus Write Protect (not in use) O E22
MCU_HYPERBUSO_CSn0 Hyperbus Chip Select 0 (0] F19
MCU_HYPERBUSO_CSnl Hyperbus Chip Select 1 O E22
MCU_HYPERBUSO0_DQO Hyperbus Data 0 10 D20
MCU_HYPERBUSO_DQ1 Hyperbus Data 1 10 G19
MCU_HYPERBUSO_DQ2 Hyperbus Data 2 10 G20
MCU_HYPERBUSO0_DQ3 Hyperbus Data 3 10 F20
MCU_HYPERBUSO0_DQ4 Hyperbus Data 4 10 F21
MCU_HYPERBUSO0_DQ5 Hyperbus Data 5 10 E21
MCU_HYPERBUSO0_DQ6 Hyperbus Data 6 10 B22
MCU_HYPERBUSO0_DQ7 Hyperbus Data 7 10 G21
4.3.19 GPMC
4.3.19.1 MAIN Domain
Table 4-86. GPMCO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] TYE’IIQI[3] BALL [4]
GPMCO_FCLK_MUX IC(S);il\C/IC functional clock output selected through a mux o AB23
GPMCO_ADVn_ALE GPMC Address Valid (active low) or Address Latch o AG20
Enable

GPMCO_CLKOUT GPMC clock generated for external synchronization O AB23

GPMCO_DIR GPMC Data Bus Signal Direction Control (0] AJ23, W25

GPMCO_OEn_REn IC(S)\Ij’vl)\/lc Output Enable (active low) or Read Enable (active o AJ20

GPMCO_WEn GPMC Write Enable (active low) O AD20

GPMCO_WPn GPMC Flash Write Protect (active low) O AG21
GPMC Address 0 Output. Only used to effectively

GPMCO_AO address 8-bit data non-multiplexed memories 0z AT
GPMC address 1 Output in A/D non-multiplexed mode

GPMCO_AL and Address 17 in A/D multiplexed mode 0z u23
GPMC address 2 Output in A/D non-multiplexed mode

GPMCO_A2 and Address 18 in A/D multiplexed mode 0z u26
GPMC address 3 Output in A/D non-multiplexed mode

GPMCO_A3 and Address 19 in A/D multiplexed mode 0z V28
GPMC address 4 Output in A/D non-multiplexed mode

GPMCO_A4 and Address 20 in A/D multiplexed mode 0z V29
GPMC address 5 Output in A/D non-multiplexed mode

GPMCO_AS and Address 21 in A/D multiplexed mode 0z vai
GPMC address 6 Output in A/D non-multiplexed mode

GPMCO_A6 and Address 22 in A/D multiplexed mode 0z uz28

GPMCO_AT7 GPMC address 7 Output in A/D non-multiplexed mode oz U29

and Address 23 in A/D multiplexed mode
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Table 4-86. GPMCO Signal Descriptions (continued)

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

GPMC address 8 Output in A/D non-multiplexed mode

GPMCO_A8 and Address 24 in A/D multiplexed mode 0z u2s
GPMC address 9 Output in A/D non-multiplexed mode

GPMCO_A9 and Address 25 in A/D multiplexed mode 0z va2r
GPMC address 10 Output in A/D non-multiplexed mode

GPMCO_A10 and Address 26 in A/D multiplexed mode 0z u24
GPMC address 11 Output in A/D non-multiplexed mode

GPMCO_ALL and unused in A/D multiplexed mode 0z R23
GPMC address 12 Output in A/D non-multiplexed mode

GPMCO_A12 and unused in A/D multiplexed mode 0z T23
GPMC address 13 Output in A/D non-multiplexed mode

GPMCO_A13 and unused in A/D multiplexed mode 0z Y28
GPMC address 14 Output in A/D non-multiplexed mode

GPMCO_A14 and unused in A/D multiplexed mode 0z vas
GPMC address 15 Output in A/D non-multiplexed mode

GPMCO_AL5 and unused in A/D multiplexed mode 0z w23
GPMC address 16 Output in A/D non-multiplexed mode

GPMCO_A16 and unused in A/D multiplexed mode 0z w28
GPMC address 17 Output in A/D non-multiplexed mode

GPMCO_AL7 and unused in A/D multiplexed mode 0z V25
GPMC address 18 Output in A/D non-multiplexed mode

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

GPMCO_A19 and unused in A/D multiplexed mode 0z W29
GPMC address 20 Output in A/D non-multiplexed mode

GPMCO_A20 and unused in A/D multiplexed mode 0z W26
GPMC address 21 Output in A/D non-multiplexed mode

GPMCO_A21 and unused in A/D multiplexed mode 0z Y29
GPMC address 22 Output in A/D non-multiplexed mode

GPMCO_A22 and unused in A/D multiplexed mode 0z Y21
GPMC address 23 Output in A/D non-multiplexed mode

GPMCO_AZ3 and unused in A/D multiplexed mode 0z AD27
GPMC address 24 Output in A/D non-multiplexed mode

GPMCO_A24 and unused in A/D multiplexed mode 0z AD29
GPMC address 25 Output in A/D non-multiplexed mode

GPMCO_A25 and unused in A/D multiplexed mode 0z AC26
GPMC address 26 Output in A/D non-multiplexed mode

GPMCO_A26 and unused in A/D multiplexed mode 0z AG26
GPMC address 27 in A/D non-multiplexed mode and

GPMCO_A27 Address 27 in A/D multiplexed mode 0z Y26
GPMC Data 0 Input/Output in A/D non-multiplexed mode

GPMCO0_ADO and additionally Address 1 Output in A/D multiplexed 10 AC29
mode
GPMC Data 1 Input/Output in A/D non-multiplexed mode

GPMCO0_AD1 and additionally Address 2 Output in A/D multiplexed 10 AC28
mode
GPMC Data 2 Input/Output in A/D non-multiplexed mode

GPMCO0_AD2 and additionally Address 3 Output in A/D multiplexed 10 AC27
mode
GPMC Data 3 Input/Output in A/D non-multiplexed mode

GPMCO_AD3 and additionally Address 4 Output in A/D multiplexed 10 AB26
mode
GPMC Data 4 Input/Output in A/D non-multiplexed mode

GPMCO0_ADA4 and additionally Address 5 Output in A/D multiplexed 10 AB25
mode
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Table 4-86. GPMCO Signal Descriptions (continued)
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PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
GPMC Data 5 Input/Output in A/D non-multiplexed mode
GPMCO_AD5 and additionally Address 6 Output in A/D multiplexed 10 AB24
mode
GPMC Data 6 Input/Output in A/D non-multiplexed mode
GPMCO0_AD6 and additionally Address 7 Output in A/D multiplexed 10 AB29
mode
GPMC Data 7 Input/Output in A/D non-multiplexed mode
GPMCO0_AD7 and additionally Address 8 Output in A/D multiplexed 10 AB28
mode
GPMC Data 8 Input/Output in A/D non-multiplexed mode
GPMCO_AD8 and additionally Address 9 Output in A/D multiplexed 10 AB27
mode
GPMC Data 9 Input/Output in A/D non-multiplexed mode
GPMCO_AD9 and additionally Address 10 Output in A/D multiplexed 10 AA24
mode
GPMC Data 10 Input/Output in A/D non-multiplexed
GPMCO0_AD10 mode and additionally Address 11 Output in A/D 10 AA28
multiplexed mode
GPMC Data 11 Input/Output in A/D non-multiplexed
GPMCO_AD11 mode and additionally Address 12 Output in A/D 10 Y24
multiplexed mode
GPMC Data 12 Input/Output in A/D non-multiplexed
GPMCO0_AD12 mode and additionally Address 13 QOutput in A/D 10 AA25
multiplexed mode
GPMC Data 13 Input/Output in A/D non-multiplexed
GPMCO0_AD13 mode and additionally Address 14 Output in A/D 10 Y25
multiplexed mode
GPMC Data 14 Input/Output in A/D non-multiplexed
GPMCO0_AD14 mode and additionally Address 15 Output in A/D 10 AA26
multiplexed mode
GPMC Data 15 Input/Output in A/D non-multiplexed
GPMCO0_AD15 mode and additionally Address 16 Output in A/D 10 AA29
multiplexed mode
GPMC Lower-Byte Enable (active low) or Command
GPMCO_BEONn_CLE Latch Enable O AD21
GPMCO_BE1n GPMC Upper-Byte Enable (active low) O AC23, W24
GPMCO0_CSsn0 GPMC Chip Select 0 (active low) O AF21
GPMCO0_Csn1 GPMC Chip Select 1 (active low) O Y23
GPMCO0_Csn2 GPMC Chip Select 2 (active low) O AH23
GPMCO0_Csn3 GPMC Chip Select 3 (active low) O AD22
GPMCO_WAITO GPMC External Indication of Wait | AG22
GPMCO_WAIT1 GPMC External Indication of Wait | AF22
GPMCO_WAIT2 GPMC External Indication of Wait | V24
GPMCO_WAIT3 GPMC External Indication of Wait | V26
4.3.20 MMC
4.3.20.1 MAIN Domain
Table 4-87. MMCO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] N BALL [4]
TYPE [3]
MMCO_CALPAD® MMC/SD/SDIO Calibration Resistor A AE1
MMCO_CLK MMC/SD/SDIO Clock o AF1
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Table 4-87. MMCO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"?'QB] BALL [4]
MMCO_CMD®@ MMC/SD/SDIO Command 10 AE3
MMCO_DS MMC Data Strobe 10 AE4
MMCO_DATO0® MMC/SD/SDIO Data 10 AG2
MMCO_DAT1® MMC/SD/SDIO Data 10 AH1
MMCO_DAT2® MMC/SD/SDIO Data 10 AG3
MMCO_DAT3® MMC/SD/SDIO Data 10 AF4
MMCO_DAT4® MMC/SD/SDIO Data 10 AE5
MMCO_DAT5® MMC/SD/SDIO Data 10 AF3
MMCO_DAT6® MMC/SD/SDIO Data 10 AG1
MMCO_DAT7® MMC/SD/SDIO Data 10 AF2

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

(2) An external pull-up of 10 kQ ~ 50 kQ +1% resistor, as specified in the specification, must be connected to this ball to ensure proper

operation.

Table 4-88. MMC1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYEIQIB] BALL [4]
MMC1_CLK® MMC/SD/SDIO Clock 10 P25
MMC1_CMD MMC/SD/SDIO Command 10 R29
MMC1_SDCD SD Card Detect [ P23
MMC1_SDWP SD Write Protect | R28
MMC1_DATO MMC/SD/SDIO Data 10 R24
MMC1_DAT1 MMC/SD/SDIO Data 10 P24
MMC1_DAT2 MMC/SD/SDIO Data 10 R25
MMC1_DAT3 MMC/SD/SDIO Data 10 R26

(1) For MMC1_CLK signal to work properly, the RXACTIVE bit of the CTRLMMR_PADCONFIG171 register should be set to 0x1 because of

retiming purposes.

Table 4-89. MMC2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYIF;E\IB] BALL [4]
MMC2_CLK® MMC/SD/SDIO Clock 10 T26
MMC2_CMD MMC/SD/SDIO Command 10 T25
MMC2_SDCD SD Card Detect | w2
MMC2_SDWP SD Write Protect | w1l
MMC2_DATO MMC/SD/SDIO Data 10 T24
MMC2_DAT1 MMC/SD/SDIO Data 10 T27
MMC2_DAT2 MMC/SD/SDIO Data 10 T29
MMC2_DAT3 MMC/SD/SDIO Data 10 T28
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(1) For MMC2_CLK signal to work properly, the RXACTIVE bit of the CTRLMMR_PADCONFIG172 register should be set to 0x1 because of
retiming purposes.

4.3.21 CPTS
4.3.21.1 MAIN Domain

Table 4-90. CPTSO Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
CPTSO_RFT_CLK CPTS Reference Clock | u2
CPTSO_TS_COMP CPTS Time Stamp Counter Compare O Y4
CPTSO_TS_SYNC CPTS Time Stamp Counter Bit O w4
CPTSO_HWI1TSPUSH CPTS Hardware Time Stamp Push 1 | T28, Y6
CPTSO_HW2TSPUSH CPTS Hardware Time Stamp Push 2 | AAB, T29
4.3.22 UFS
4.3.22.1 MAIN Domain
Table 4-91. UFSO0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
TYPE [3]
UFSO_REF_CLK UFS Reference Clock O AE6
UFSO0_RSTn UFS Reset Out O AD6
UFSO_RX_DNO UFS Lane 0 Differential Receive Data (negative) | AH3
UFSO0_RX_DPO UFS Lane 0 Differential Receive Data (positive) | AJ2
UFSO_RX_DN1 UFS Lane 1 Differential Receive Data (negative) | AH4
UFSO_RX_DP1 UFS Lane 1 Differential Receive Data (positive) | AJ3
UFSO0_TX_DNO UFS Lane 0 Differential Transmit Data (negative) O AG6
UFSO0_TX_DPO UFS Lane 0 Differential Transmit Data (positive) O AF7
UFSO_TX_DN1 UFS Lane 1 Differential Transmit Data (negative) O AG5
UFSO_TX_DP1 UFS Lane 1 Differential Transmit Data (positive) O AF6
4.3.23 PRU_ICSSG
4.3.23.1 MAIN Domain
Table 4-92. PRU_ICSSGO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] [l BALL [4]
TYPE [3]
PRU_ICSSG Enhanced Capture (ECAP) Input or
PRGO_ECAPO_IN_APWM_OUT Auxiliary PWM (APWM) Ouput 10 AB29
PRGO_ECAPO_SYNC_IN PRU_ICSSG ECAP Sync Input | AC28
PRGO_ECAPO_SYNC_OUT PRU_ICSSG ECAP Sync Output (0] AB24
PRGO_IEPO_EDIO_OUTVALID PRU_ICSSG Industrial Ethernet Digital I/O Outvalid (0] Y3
PRGO_IEPO_EDC_LATCH_INO ::r’]Rth_ICSSG Industrial Ethernet Distributed Clock Latch | AB29, Y3
PRGO_IEPO_EDC_LATCH_IN1 ::;]RleJJt_ICSSG Industrial Ethernet Distributed Clock Latch | AC28. P23
PRGO_IEPO_EDC_SYNC_OUTO gIEtLFJ)EItCSSG Industrial Ethernet Distributed Clock Sync o AB28, Y1
PRGO_IEPO_EDC_SYNC_OUT1 EIE:FJ)E![CSSG Industrial Ethernet Distributed Clock Sync o AB24, R28
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Table 4-92. PRU_ICSSGO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"?'E'B] BALL [4]
PRGO_IEPO_EDIO_DATA_IN_OUT28 ::;]RplLJJJ(I)(l:J?pSUCtS Industrial Ethernet Digital 1/0O Data 10 AB26
PRGO_IEPO_EDIO_DATA_IN_OUT29 :Drggﬁ(l)%?ri? Industrial Ethernet Digital 1/0O Data 10 AB25
PRGO_IEPO_EDIO_DATA_IN_OUT30 ::;]RplLJJJ(I)(l:J?pSUCtS Industrial Ethernet Digital /0O Data 10 v24
PRGO_IEPO_EDIO_DATA_IN_OUT31 :Drggﬁ(l)%?ri? Industrial Ethernet Digital /O Data 10 AAZS
PRGO_IEP1_EDC_LATCH_INO ::;]RplLJJt_ICSSG Industrial Ethernet Distributed Clock Latch | AA26, Y5
PRGO_IEP1_EDC_LATCH_IN1 :Dnigt_ICSSG Industrial Ethernet Distributed Clock Latch | AA24. T27
PRGO_IEP1_EDC_SYNC_OUTO (F;EtL;J)GItCSSG Industrial Ethernet Distributed Clock Sync o AA29, Y2
PRGO_IEP1_EDC_SYNC_OUT1 CP)EtL;J)EItCSSG Industrial Ethernet Distributed Clock Sync T24, Y25
PRGO_MDIOO0_MDC PRU_ICSSG MDIO Clock AA27
PRGO_MDIOO_MDIO PRU_ICSSG MDIO Data 10 Y26
PRGO_PRUO_GPIO PRU_ICSSG PRU Data Input | AF28
PRGO_PRUO_GPI1 PRU_ICSSG PRU Data Input | AE28
PRGO_PRUO_GPI2 PRU_ICSSG PRU Data Input | AE27
PRGO_PRUO_GPI3 PRU_ICSSG PRU Data Input | AD26
PRGO_PRUO_GPI4 PRU_ICSSG PRU Data Input | AD25
PRGO_PRUO_GPI5 PRU_ICSSG PRU Data Input | AC29
PRGO_PRUO_GPI6 PRU_ICSSG PRU Data Input | AE26
PRGO_PRUO_GPI7 PRU_ICSSG PRU Data Input | AC28
PRGO_PRUO_GPI8 PRU_ICSSG PRU Data Input | AC27
PRGO_PRUO_GPI9 PRU_ICSSG PRU Data Input | AB26
PRGO_PRUO_GPI10 PRU_ICSSG PRU Data Input | AB25
PRGO_PRUO_GPI11 PRU_ICSSG PRU Data Input | AJ28
PRGO_PRUO_GPI12 PRU_ICSSG PRU Data Input | AH27
PRGO_PRUO_GPI13 PRU_ICSSG PRU Data Input | AH29
PRGO_PRUO_GPI14 PRU_ICSSG PRU Data Input | AG28
PRGO_PRUO_GPI15 PRU_ICSSG PRU Data Input | AG27
PRGO_PRUO_GPI16 PRU_ICSSG PRU Data Input | AH28
PRGO_PRUO_GPI17 PRU_ICSSG PRU Data Input | AB24
PRGO_PRUO_GPI18 PRU_ICSSG PRU Data Input | AB29
PRGO_PRUO_GPI19 PRU_ICSSG PRU Data Input | AB28
PRGO_PRUO_GPOO PRU_ICSSG PRU Data Output 10 AF28
PRGO_PRUO_GPO1 PRU_ICSSG PRU Data Output 10 AE28
PRGO_PRUO_GPO2 PRU_ICSSG PRU Data Output 10 AE27
PRGO_PRUO_GPO3 PRU_ICSSG PRU Data Output 10 AD26
PRGO_PRUO_GPO4 PRU_ICSSG PRU Data Output 10 AD25
PRGO_PRUO_GPO5 PRU_ICSSG PRU Data Output 10 AC29
PRGO_PRUO_GPO6 PRU_ICSSG PRU Data Output 10 AE26
PRGO_PRUO_GPO7 PRU_ICSSG PRU Data Output 10 AC28
PRGO_PRUO_GPO8 PRU_ICSSG PRU Data Output 10 AC27
PRGO_PRUO_GPO9 PRU_ICSSG PRU Data Output 10 AB26
PRGO_PRUO_GPO10 PRU_ICSSG PRU Data Output 10 AB25
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Table 4-92. PRU_ICSSGO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
PRGO_PRUO_GPO11 PRU_ICSSG PRU Data Output 10 AJ28
PRGO_PRUO_GPO12 PRU_ICSSG PRU Data Output 10 AH27
PRGO_PRUO_GPO13 PRU_ICSSG PRU Data Output 10 AH29
PRGO_PRUO_GPO14 PRU_ICSSG PRU Data Output 10 AG28
PRGO_PRUO_GPO15 PRU_ICSSG PRU Data Output 10 AG27
PRGO_PRUO_GPO16 PRU_ICSSG PRU Data Output 10 AH28
PRGO_PRUO_GPO17 PRU_ICSSG PRU Data Output 10 AB24
PRGO_PRUO_GPO18 PRU_ICSSG PRU Data Output 10 AB29
PRGO_PRUO_GPO19 PRU_ICSSG PRU Data Output 10 AB28
PRGO_PRU1_GPIO PRU_ICSSG PRU Data Input | AE29
PRGO_PRU1_GPI1 PRU_ICSSG PRU Data Input | AD28
PRGO_PRU1_GPI2 PRU_ICSSG PRU Data Input | AD27
PRGO_PRU1_GPI3 PRU_ICSSG PRU Data Input | AC25
PRGO_PRU1_GPI4 PRU_ICSSG PRU Data Input | AD29
PRGO_PRU1_GPI5 PRU_ICSSG PRU Data Input | AB27
PRGO_PRU1_GPI6 PRU_ICSSG PRU Data Input | AC26
PRGO_PRU1_GPI7 PRU_ICSSG PRU Data Input | AA24
PRGO_PRU1_GPI8 PRU_ICSSG PRU Data Input | AA28
PRGO_PRU1_GPI9 PRU_ICSSG PRU Data Input | Y24
PRGO_PRU1_GPI10 PRU_ICSSG PRU Data Input | AA25
PRGO_PRU1_GPI11 PRU_ICSSG PRU Data Input | AG26
PRGO_PRU1_GPI12 PRU_ICSSG PRU Data Input | AF27
PRGO_PRU1_GPI13 PRU_ICSSG PRU Data Input | AF26
PRGO_PRU1_GPI14 PRU_ICSSG PRU Data Input | AE25
PRGO_PRU1_GPI15 PRU_ICSSG PRU Data Input | AF29
PRGO_PRU1_GPI16 PRU_ICSSG PRU Data Input | AG29
PRGO_PRU1_GPI17 PRU_ICSSG PRU Data Input | Y25
PRGO_PRU1_GPI18 PRU_ICSSG PRU Data Input | AA26
PRGO_PRU1_GPI19 PRU_ICSSG PRU Data Input | AA29
PRGO_PRU1_GPOO PRU_ICSSG PRU Data Output 10 AE29
PRGO_PRU1_GPO1 PRU_ICSSG PRU Data Output 10 AD28
PRGO_PRU1_GPO2 PRU_ICSSG PRU Data Output 10 AD27
PRGO_PRU1_GPO3 PRU_ICSSG PRU Data Output 10 AC25
PRGO_PRU1_GPO4 PRU_ICSSG PRU Data Output 10 AD29
PRGO_PRU1_GPO5 PRU_ICSSG PRU Data Output 10 AB27
PRGO_PRU1_GPO6 PRU_ICSSG PRU Data Output 10 AC26
PRGO_PRU1_GPO7 PRU_ICSSG PRU Data Output 10 AA24
PRGO_PRU1_GPO8 PRU_ICSSG PRU Data Output 10 AA28
PRGO_PRU1_GPO9 PRU_ICSSG PRU Data Output 10 Y24
PRGO_PRU1_GPO10 PRU_ICSSG PRU Data Output 10 AA25
PRGO_PRU1_GPO11 PRU_ICSSG PRU Data Output 10 AG26
PRGO_PRU1_GPO12 PRU_ICSSG PRU Data Output 10 AF27
PRGO_PRU1_GPO13 PRU_ICSSG PRU Data Output 10 AF26
PRGO_PRU1_GPO14 PRU_ICSSG PRU Data Output 10 AE25
PRGO_PRU1_GPO15 PRU_ICSSG PRU Data Output 10 AF29
PRGO_PRU1_GPO16 PRU_ICSSG PRU Data Output 10 AG29
PRGO_PRU1_GPO17 PRU_ICSSG PRU Data Output 10 Y25
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Table 4-92. PRU_ICSSGO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"?'QB] BALL [4]
PRGO_PRU1_GPO18 PRU_ICSSG PRU Data Output 10 AA26
PRGO_PRU1_GPO19 PRU_ICSSG PRU Data Output 10 AA29
PRGO_PWMO_TZ_IN PRU_ICSSG PWM Trip Zone Input [ AB29
PRGO_PWMO0_TZ_OUT PRU_ICSSG PWM Trip Zone Output 0 AB28
PRGO_PWMZ1_TZ_IN PRU_ICSSG PWM Trip Zone Input [ AA26
PRGO_PWMZ1_TZ_OUT PRU_ICSSG PWM Trip Zone Output o) AA29
PRGO_PWM2_TZ_IN PRU_ICSSG PWM Trip Zone Input [ AA25
PRGO_PWM2_TZ_OUT PRU_ICSSG PWM Trip Zone Output 0 AA28
PRGO_PWM3_TZ_IN PRU_ICSSG PWM Trip Zone Input [ AB26
PRGO_PWM3_TZ_OUT PRU_ICSSG PWM Trip Zone Output 0 AJ28
PRGO_PWMO_AQ PRU_ICSSG PWM Output A 10 AH27
PRGO_PWMO_A1 PRU_ICSSG PWM Output A 10 AG28
PRGO_PWMO_A2 PRU_ICSSG PWM Output A 10 AH28
PRGO_PWMO_BO PRU_ICSSG PWM Output B 10 AH29
PRGO_PWMO0_B1 PRU_ICSSG PWM Output B 10 AG27
PRGO_PWMO_B2 PRU_ICSSG PWM Output B 10 AB24
PRGO_PWM1_AQ PRU_ICSSG PWM Output A 10 AF27
PRGO_PWM1_Al PRU_ICSSG PWM Output A 10 AE25
PRGO_PWM1_A2 PRU_ICSSG PWM Output A 10 AG29
PRGO_PWMZ1_BO PRU_ICSSG PWM Output B 10 AF26
PRGO_PWM1_B1 PRU_ICSSG PWM Output B 10 AF29
PRGO_PWMZ1_B2 PRU_ICSSG PWM Output B 10 Y25
PRGO_PWM2_AQ PRU_ICSSG PWM Output A 10 AE27
PRGO_PWM2_Al PRU_ICSSG PWM Output A 10 AC27
PRGO_PWM2_A2 PRU_ICSSG PWM Output A 10 AD27
PRGO_PWM2_B0 PRU_ICSSG PWM Output B 10 AD25
PRGO_PWM2_B1 PRU_ICSSG PWM Output B 10 AB25
PRGO_PWM2_B2 PRU_ICSSG PWM Output B 10 AD29
PRGO_PWM3_AQ PRU_ICSSG PWM Output A 10 AF28
PRGO_PWM3_Al PRU_ICSSG PWM Output A 10 AE26
PRGO_PWM3_A2 PRU_ICSSG PWM Output A 10 AD26
PRGO_PWM3_B0 PRU_ICSSG PWM Output B 10 AE28
PRGO_PWM3_B1 PRU_ICSSG PWM Output B 10 AC28
PRGO_PWM3_B2 PRU_ICSSG PWM Output B 10 AC29
PRGO_RGMII1_RXC PRU_ICSSG RGMII Receive Clock [ AE26
PRGO_RGMII1_RX_CTL PRU_ICSSG RGMII Receive Control [ AD25
PRGO_RGMII1_TXC PRU_ICSSG RGMII Transmit Clock 10 AH28
PRGO_RGMII1_TX_CTL PRU_ICSSG RGMII Transmit Control 0 AG27
PRGO_RGMII2_RXC PRU_ICSSG RGMII Receive Clock [ AC26
PRGO_RGMII2_RX_CTL PRU_ICSSG RGMII Receive Control [ AD29
PRGO_RGMII2_TXC PRU_ICSSG RGMII Transmit Clock 10 AG29
PRGO_RGMII2_TX_CTL PRU_ICSSG RGMII Transmit Control 0 AF29
PRGO_RGMII1_RDO PRU_ICSSG RGMII Receive Data [ AF28
PRGO_RGMII1_RD1 PRU_ICSSG RGMII Receive Data [ AE28
PRGO_RGMII1_RD2 PRU_ICSSG RGMII Receive Data [ AE27
PRGO_RGMII1_RD3 PRU_ICSSG RGMII Receive Data [ AD26
PRGO_RGMII1_TDO PRU_ICSSG RGMII Transmit Data 0 AJ28
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Table 4-92. PRU_ICSSGO Signal Descriptions (continued)

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
PRGO_RGMII1_TD1 PRU_ICSSG RGMII Transmit Data O AH27
PRGO_RGMII1_TD2 PRU_ICSSG RGMII Transmit Data O AH29
PRGO_RGMII1_TD3 PRU_ICSSG RGMII Transmit Data O AG28
PRGO_RGMII2_RDO PRU_ICSSG RGMII Receive Data | AE29
PRGO_RGMII2_RD1 PRU_ICSSG RGMII Receive Data | AD28
PRGO_RGMII2_RD2 PRU_ICSSG RGMII Receive Data | AD27
PRGO_RGMII2_RD3 PRU_ICSSG RGMII Receive Data | AC25
PRGO_RGMII2_TDO PRU_ICSSG RGMII Transmit Data O AG26
PRGO_RGMII2_TD1 PRU_ICSSG RGMII Transmit Data O AF27
PRGO_RGMII2_TD2 PRU_ICSSG RGMII Transmit Data O AF26
PRGO_RGMII2_TD3 PRU_ICSSG RGMII Transmit Data O AE25
PRGO_UARTO_CTSn PRU_ICSSG UART Clear to Send (active low) | AB26
PRGO_UARTO_RTSn PRU_ICSSG UART Request to Send (active low) O AB25
PRGO_UARTO_RXD PRU_ICSSG UART Receive Data | Y24
PRGO_UARTO_TXD PRU_ICSSG UART Transmit Data O AA25
Table 4-93. PRU_ICSSG1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]

PRU_ICSSG Enhanced Capture (ECAP) Input or
PRG1_ECAPO_IN_APWM_OUT Auxiiiary PWM (APWM) Ouput 10 AH22
PRG1_ECAPO_SYNC_IN PRU_ICSSG ECAP Sync Input I AJ22
PRG1_ECAPO_SYNC_OUT PRU_ICSSG ECAP Sync Output o) AC22
PRG1_IEPO_EDIO_OUTVALID PRU_ICSSG Industrial Ethernet Digital I/O Outvalid O Y4
PRG1_IEPO_EDC_LATCH_INO :Z;Rpgt_ICSSG Industrial Ethernet Distributed Clock Latch | AE21
PRG1_IEPO_EDC_LATCH_IN1 IFr)1RpSt_ICSSG Industrial Ethernet Distributed Clock Latch | AE20
PRG1_IEPO_EDC_SYNC_OUTO (P)Etl;EItCSSG Industrial Ethernet Distributed Clock Sync o AH21
PRG1_IEPO_EDC_SYNC_OUT1 (F;Il'\jttéaltCSSG Industrial Ethernet Distributed Clock Sync o AJ21

PRU_ICSSG Industrial Ethernet Digital I/O Data
PRG1_IEPO_EDIO_DATA IN_OUT28 InputOUtpUL 10 AG20
PRG1 IEPO EDIO DATA IN OUT29 PRU_ICSSG Industrial Ethernet Digital I/O Data 10 AD21

- - - - - Input/Output

PRU_ICSSG Industrial Ethernet Digital I/O Data
PRG1_IEPO_EDIO_DATA IN_OUT30 InputOUtpUL 10 AF21
PRG1 IEPO EDIO DATA IN OUT31 PRU_ICSSG Industrial Ethernet Digital I/O Data 10 AB23

- - - - - Input/Output

PRG1_IEP1_EDC_LATCH_INO :Z;Rpgt_ICSSG Industrial Ethernet Distributed Clock Latch | AJ22
PRG1_IEP1 EDC_LATCH_IN1 IFr)1RpSt_ICSSG Industrial Ethernet Distributed Clock Latch | AC21
PRG1_IEP1_EDC_SYNC_OUTO (P)Etl;EItCSSG Industrial Ethernet Distributed Clock Sync o AH22
PRG1_IEP1_EDC_SYNC_OUT1 (F;Il'\jttéaltCSSG Industrial Ethernet Distributed Clock Sync AC22
PRG1_MDIOO_MDC PRU_ICSSG MDIO Clock AD18
PRG1_MDIO0O_MDIO PRU_ICSSG MDIO Data 10 AD19
PRG1_PRUO_GPIO PRU_ICSSG PRU Data Input | AC23
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Table 4-93. PRU_ICSSG1 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"?'QB] BALL [4]
PRG1_PRUO_GPI1 PRU_ICSSG PRU Data Input [ AG22
PRG1_PRUO_GPI2 PRU_ICSSG PRU Data Input [ AF22
PRG1_PRUO_GPI3 PRU_ICSSG PRU Data Input [ AJ23
PRG1_PRUO_GPI4 PRU_ICSSG PRU Data Input [ AH23
PRG1_PRUO_GPI5 PRU_ICSSG PRU Data Input [ AD20
PRG1_PRUO_GPI6 PRU_ICSSG PRU Data Input [ AD22
PRG1_PRUO_GPI7 PRU_ICSSG PRU Data Input [ AE20
PRG1_PRUO_GPI8 PRU_ICSSG PRU Data Input [ AJ20
PRG1_PRUO_GPI9 PRU_ICSSG PRU Data Input [ AG20
PRG1_PRUO_GPI10 PRU_ICSSG PRU Data Input [ AD21
PRG1_PRUO_GPI11 PRU_ICSSG PRU Data Input [ AF24
PRG1_PRUO_GPI12 PRU_ICSSG PRU Data Input [ AJ24
PRG1_PRUO_GPI13 PRU_ICSSG PRU Data Input [ AG24
PRG1_PRUO_GPI14 PRU_ICSSG PRU Data Input [ AD24
PRG1_PRUO_GPI15 PRU_ICSSG PRU Data Input [ AC24
PRG1_PRUO_GPI16 PRU_ICSSG PRU Data Input [ AE24
PRG1_PRUO_GPI17 PRU_ICSSG PRU Data Input [ AJ21
PRG1_PRUO_GPI18 PRU_ICSSG PRU Data Input [ AE21
PRG1_PRUO_GPI19 PRU_ICSSG PRU Data Input [ AH21
PRG1_PRUO_GPOO PRU_ICSSG PRU Data Output 10 AC23
PRG1_PRUO_GPO1 PRU_ICSSG PRU Data Output 10 AG22
PRG1_PRUO_GPO2 PRU_ICSSG PRU Data Output 10 AF22
PRG1_PRUO_GPO3 PRU_ICSSG PRU Data Output 10 AJ23
PRG1_PRUO_GPO4 PRU_ICSSG PRU Data Output 10 AH23
PRG1_PRUO_GPO5 PRU_ICSSG PRU Data Output 10 AD20
PRG1_PRUO_GPO6 PRU_ICSSG PRU Data Output 10 AD22
PRG1_PRUO_GPO7 PRU_ICSSG PRU Data Output 10 AE20
PRG1_PRUO_GPOS8 PRU_ICSSG PRU Data Output 10 AJ20
PRG1_PRUO_GPO9 PRU_ICSSG PRU Data Output 10 AG20
PRG1_PRUO_GPO10 PRU_ICSSG PRU Data Output 10 AD21
PRG1_PRUO_GPO11 PRU_ICSSG PRU Data Output 10 AF24
PRG1_PRUO_GPO12 PRU_ICSSG PRU Data Output 10 AJ24
PRG1_PRUO_GPO13 PRU_ICSSG PRU Data Output 10 AG24
PRG1_PRUO_GPO14 PRU_ICSSG PRU Data Output 10 AD24
PRG1_PRUO_GPO15 PRU_ICSSG PRU Data Output 10 AC24
PRG1_PRUO_GPO16 PRU_ICSSG PRU Data Output 10 AE24
PRG1_PRUO_GPO17 PRU_ICSSG PRU Data Output 10 AJ21
PRG1_PRUO_GPO18 PRU_ICSSG PRU Data Output 10 AE21
PRG1_PRUO_GPO19 PRU_ICSSG PRU Data Output 10 AH21
PRG1_PRU1_GPIO PRU_ICSSG PRU Data Input [ AE22
PRG1_PRU1_GPI1 PRU_ICSSG PRU Data Input [ AG23
PRG1_PRU1_GPI2 PRU_ICSSG PRU Data Input [ AF23
PRG1_PRU1_GPI3 PRU_ICSSG PRU Data Input [ AD23
PRG1_PRU1_GPI4 PRU_ICSSG PRU Data Input [ AH24
PRG1_PRU1_GPI5 PRU_ICSSG PRU Data Input [ AG21
PRG1_PRU1_GPI6 PRU_ICSSG PRU Data Input [ AE23
PRG1_PRU1_GPI7 PRU_ICSSG PRU Data Input [ AC21
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Table 4-93. PRU_ICSSG1 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"?'QB] BALL [4]
PRG1_PRU1_GPI8 PRU_ICSSG PRU Data Input [ Y23
PRG1_PRU1_GPI9 PRU_ICSSG PRU Data Input [ AF21
PRG1_PRU1_GPI10 PRU_ICSSG PRU Data Input [ AB23
PRG1_PRU1_GPI11 PRU_ICSSG PRU Data Input [ AJ25
PRG1_PRU1_GPI12 PRU_ICSSG PRU Data Input [ AH25
PRG1_PRU1_GPI13 PRU_ICSSG PRU Data Input [ AG25
PRG1_PRU1_GPI14 PRU_ICSSG PRU Data Input [ AH26
PRG1_PRU1_GPI15 PRU_ICSSG PRU Data Input [ AJ27
PRG1_PRU1_GPI16 PRU_ICSSG PRU Data Input [ AJ26
PRG1_PRU1_GPI17 PRU_ICSSG PRU Data Input [ AC22
PRG1_PRU1_GPI18 PRU_ICSSG PRU Data Input [ AJ22
PRG1_PRU1_GPI19 PRU_ICSSG PRU Data Input [ AH22
PRG1_PRU1_GPOO PRU_ICSSG PRU Data Output 10 AE22
PRG1_PRU1_GPO1 PRU_ICSSG PRU Data Output 10 AG23
PRG1_PRU1_GPO2 PRU_ICSSG PRU Data Output 10 AF23
PRG1_PRU1_GPO3 PRU_ICSSG PRU Data Output 10 AD23
PRG1_PRU1_GPO4 PRU_ICSSG PRU Data Output 10 AH24
PRG1_PRU1_GPO5 PRU_ICSSG PRU Data Output 10 AG21
PRG1_PRU1_GPO6 PRU_ICSSG PRU Data Output 10 AE23
PRG1_PRU1_GPO7 PRU_ICSSG PRU Data Output 10 AC21
PRG1_PRU1_GPOS PRU_ICSSG PRU Data Output 10 Y23
PRG1_PRU1_GPO9 PRU_ICSSG PRU Data Output 10 AF21
PRG1_PRU1_GPO10 PRU_ICSSG PRU Data Output 10 AB23
PRG1_PRU1_GPO11 PRU_ICSSG PRU Data Output 10 AJ25
PRG1_PRU1_GPO12 PRU_ICSSG PRU Data Output 10 AH25
PRG1_PRU1_GPO13 PRU_ICSSG PRU Data Output 10 AG25
PRG1_PRU1_GPO14 PRU_ICSSG PRU Data Output 10 AH26
PRG1_PRU1_GPO15 PRU_ICSSG PRU Data Output 10 AJ27
PRG1_PRU1_GPO16 PRU_ICSSG PRU Data Output 10 AJ26
PRG1_PRU1_GPO17 PRU_ICSSG PRU Data Output 10 AC22
PRG1_PRU1_GPO18 PRU_ICSSG PRU Data Output 10 AJ22
PRG1_PRU1_GPO19 PRU_ICSSG PRU Data Output 10 AH22
PRG1_PWMO_TZ_IN PRU_ICSSG PWM Trip Zone Input [ AE21
PRG1_PWMO_TZ_OUT PRU_ICSSG PWM Trip Zone Output o) AH21
PRG1_PWM1_TZ_IN PRU_ICSSG PWM Trip Zone Input [ AJ22
PRG1_PWM1_TZ OUT PRU_ICSSG PWM Trip Zone Output o AH22
PRG1_PWM2_TZ_IN PRU_ICSSG PWM Trip Zone Input [ AB23
PRG1_PWM2_TZ_OUT PRU_ICSSG PWM Trip Zone Output o) Y23
PRG1_PWM3_TZ_IN PRU_ICSSG PWM Trip Zone Input [ AG20
PRG1_PWM3_TZ_OUT PRU_ICSSG PWM Trip Zone Output o AF24
PRG1_PWMO_AO PRU_ICSSG PWM Output A 10 AJ24
PRG1_PWMO_A1 PRU_ICSSG PWM Output A 10 AD24
PRG1_PWMO_A2 PRU_ICSSG PWM Output A 10 AE24
PRG1_PWMO_BO PRU_ICSSG PWM Output B 10 AG24
PRG1_PWMO_B1 PRU_ICSSG PWM Output B 10 AC24
PRG1_PWMO_B2 PRU_ICSSG PWM Output B 10 AJ21
PRG1_PWM1_A0 PRU_ICSSG PWM Output A 10 AH25
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Table 4-93. PRU_ICSSG1 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
PRG1_PWM1_Al PRU_ICSSG PWM Output A 10 AH26
PRG1_PWM1_A2 PRU_ICSSG PWM Output A 10 AJ26
PRG1_PwWM1_BO PRU_ICSSG PWM Output B 10 AG25
PRG1_PWM1_B1 PRU_ICSSG PWM Output B 10 AJ27
PRG1_PWM1_B2 PRU_ICSSG PWM Output B 10 AC22
PRG1_PWM2_A0 PRU_ICSSG PWM Output A 10 AF22
PRG1_PWM2_Al PRU_ICSSG PWM Output A 10 AJ20
PRG1_PWM2_A2 PRU_ICSSG PWM Output A 10 AF23
PRG1_PWM2_BO0O PRU_ICSSG PWM Output B 10 AH23
PRG1_PWM2_B1 PRU_ICSSG PWM Output B 10 AD21
PRG1_PWM2_B2 PRU_ICSSG PWM Output B 10 AH24
PRG1_PWM3_A0 PRU_ICSSG PWM Output A 10 AC23
PRG1_PWM3_Al PRU_ICSSG PWM Output A 10 AD22
PRG1_PWM3_A2 PRU_ICSSG PWM Output A 10 AJ23
PRG1_PWM3_B0O PRU_ICSSG PWM Output B 10 AG22
PRG1_PWM3_B1 PRU_ICSSG PWM Output B 10 AE20
PRG1_PWM3_B2 PRU_ICSSG PWM Output B 10 AD20
PRG1_RGMII1_RXC PRU_ICSSG RGMII Receive Clock | AD22
PRG1_RGMII1_RX_CTL PRU_ICSSG RGMII Receive Control | AH23
PRG1_RGMII1_TXC PRU_ICSSG RGMII Transmit Clock 10 AE24
PRG1_RGMII1_TX_CTL PRU_ICSSG RGMII Transmit Control O AC24
PRG1_RGMII2_RXC PRU_ICSSG RGMII Receive Clock | AE23
PRG1_RGMII2_RX_CTL PRU_ICSSG RGMII Receive Control | AH24
PRG1_RGMII2_TXC PRU_ICSSG RGMII Transmit Clock 10 AJ26
PRG1_RGMII2_TX_CTL PRU_ICSSG RGMII Transmit Control O AJ27
PRG1_RGMII1_RDO PRU_ICSSG RGMII Receive Data | AC23
PRG1_RGMII1_RD1 PRU_ICSSG RGMII Receive Data | AG22
PRG1_RGMII1_RD2 PRU_ICSSG RGMII Receive Data | AF22
PRG1_RGMII1_RD3 PRU_ICSSG RGMII Receive Data | AJ23
PRG1_RGMII1_TDO PRU_ICSSG RGMII Transmit Data O AF24
PRG1_RGMII1_TD1 PRU_ICSSG RGMII Transmit Data O AJ24
PRG1_RGMII1_TD2 PRU_ICSSG RGMII Transmit Data O AG24
PRG1_RGMII1_TD3 PRU_ICSSG RGMII Transmit Data O AD24
PRG1_RGMII2_RDO PRU_ICSSG RGMII Receive Data | AE22
PRG1_RGMII2_RD1 PRU_ICSSG RGMII Receive Data | AG23
PRG1_RGMII2_RD2 PRU_ICSSG RGMII Receive Data | AF23
PRG1_RGMII2_RD3 PRU_ICSSG RGMII Receive Data | AD23
PRG1_RGMII2_TDO PRU_ICSSG RGMII Transmit Data O AJ25
PRG1_RGMII2_TD1 PRU_ICSSG RGMII Transmit Data O AH25
PRG1_RGMII2_TD2 PRU_ICSSG RGMII Transmit Data O AG25
PRG1_RGMII2_TD3 PRU_ICSSG RGMII Transmit Data O AH26
PRG1_UARTO_CTSn PRU_ICSSG UART Clear to Send (active low) | AG20
PRG1_UARTO_RTSn PRU_ICSSG UART Request to Send (active low) O AD21
PRG1_UARTO_RXD PRU_ICSSG UART Receive Data | AF21
PRG1_UARTO_TXD PRU_ICSSG UART Transmit Data O AB23
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4.3.24 MLB

4.3.24.1 MAIN Domain

NOTE

Media Local Bus (MLB) is not available on this device. Balls listed in Table 4-94 must be left
unconnected if not used in GPIO mode.

Table 4-94. MLBO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYEIIQI[3] BALL [4]

MLBO MLBCN Media _Local Bus (MLB) Subsystem Differential Clock Pair | AE2

- (Negative)
MLBO MLBCP Media Local Bus (MLB) Subsystem Differential Clock Pair | AD2

- (Positive)
MLBO MLBDN Media _Local Bus (MLB) Subsystem Differential Data Pair 10 AD3

- (Negative)
MLBO MLEDP Medi_a_ Local Bus (MLB) Subsystem Differential Data Pair 10 AC3

- (Positive)

Media Local Bus (MLB) Subsystem Differential Signal

MLBO_MLBSN Pair (Negative) 10 AC1
MLBO MLBSP Media Local Bus (MLB) Subsystem Differential Signal 10 AD1

- Pair (Positive)
4.3.25 MCASP
4.3.25.1 MAIN Domain

Table 4-95. MCASPO Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]

MCASPO_ACLKR MCASP Receive Bit Clock 10 AE27
MCASPO_ACLKX MCASP Transmit Bit Clock 10 AB26
MCASPO_AFSR MCASP Receive Frame Sync 10 AD26
MCASPO_AFSX MCASP Transmit Frame Sync 10 AB25
MCASPO_AXRO MCASP Serial Data (Input/Output) 10 AF28
MCASPO_AXR1 MCASP Serial Data (Input/Output) 10 AE28
MCASPO_AXR2 MCASP Serial Data (Input/Output) 10 AD25
MCASPO_AXR3 MCASP Serial Data (Input/Output) 10 AC29
MCASPO_AXR4 MCASP Serial Data (Input/Output) 10 AE26
MCASPO_AXR5 MCASP Serial Data (Input/Output) 10 AC28
MCASPO_AXR6 MCASP Serial Data (Input/Output) 10 AC27
MCASPO_AXR7 MCASP Serial Data (Input/Output) 10 AJ28
MCASPO_AXR8 MCASP Serial Data (Input/Output) 10 AH27
MCASPO_AXR9 MCASP Serial Data (Input/Output) 10 AH29
MCASPO_AXR10 MCASP Serial Data (Input/Output) 10 AG28
MCASPO_AXR11 MCASP Serial Data (Input/Output) 10 AG27
MCASPO_AXR12 MCASP Serial Data (Input/Output) 10 AH28
MCASPO_AXR13 MCASP Serial Data (Input/Output) 10 AB24
MCASPO_AXR14 MCASP Serial Data (Input/Output) 10 AB29
MCASPO_AXR15 MCASP Serial Data (Input/Output) 10 AB28
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Table 4-96. MCASP1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYISII;\I[B] BALL [4]
MCASP1_ACLKR MCASP Receive Bit Clock 10 AD27
MCASP1_ACLKX MCASP Transmit Bit Clock 10 AB27
MCASP1_AFSR MCASP Receive Frame Sync 10 AC25
MCASP1_AFSX MCASP Transmit Frame Sync 10 AA28
MCASP1_AXRO MCASP Serial Data (Input/Output) 10 AE29
MCASP1_AXR1 MCASP Serial Data (Input/Output) 10 AD28
MCASP1_AXR2 MCASP Serial Data (Input/Output) 10 AD29
MCASP1_AXR3 MCASP Serial Data (Input/Output) 10 AC26
MCASP1_AXR4 MCASP Serial Data (Input/Output) 10 AA24
MCASP1_AXR5 MCASP Serial Data (Input/Output) 10 Y24
MCASP1_AXR6 MCASP Serial Data (Input/Output) 10 AA25
MCASP1_AXR7 MCASP Serial Data (Input/Output) 10 AG26
MCASP1_AXR8 MCASP Serial Data (Input/Output) 10 AF27
MCASP1_AXR9 MCASP Serial Data (Input/Output) 10 AF26
MCASP1_AXR10 MCASP Serial Data (Input/Output) 10 AD27
MCASP1_AXR11 MCASP Serial Data (Input/Output) 10 AC25

Table 4-97. MCASP2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY';'EI[\,:,] BALL [4]
MCASP2_ACLKR MCASP Receive Bit Clock 10 AA27
MCASP2_ACLKX MCASP Transmit Bit Clock 10 AA29
MCASP2_AFSR MCASP Receive Frame Sync 10 Y26
MCASP2_AFSX MCASP Transmit Frame Sync 10 AA26
MCASP2_AXRO MCASP Serial Data (Input/Output) 10 AE25
MCASP2_AXR1 MCASP Serial Data (Input/Output) 10 AF29
MCASP2_AXR2 MCASP Serial Data (Input/Output) 10 AG29
MCASP2_AXR3 MCASP Serial Data (Input/Output) 10 Y25
MCASP2_AXR4 MCASP Serial Data (Input/Output) 10 Y26
MCASP2_AXR5 MCASP Serial Data (Input/Output) 10 AA27

Table 4-98. MCASP3 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] Tvlglé\l[s] BALL [4]
MCASP3_ACLKR MCASP Receive Bit Clock 10 AF23
MCASP3_ACLKX MCASP Transmit Bit Clock 10 AG20
MCASP3_AFSR MCASP Receive Frame Sync 10 AD23
MCASP3_AFSX MCASP Transmit Frame Sync 10 AD21
MCASP3_AXRO MCASP Serial Data (Input/Output) 10 AD20
MCASP3_AXR1 MCASP Serial Data (Input/Output) 10 AE20
MCASP3_AXR2 MCASP Serial Data (Input/Output) 10 AJ20
MCASP3_AXR3 MCASP Serial Data (Input/Output) 10 AJ21
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Table 4-99. MCASP4 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYIIzllgl[s] BALL [4]
MCASP4_ACLKR MCASP Receive Bit Clock 10 AG25
MCASP4_ACLKX MCASP Transmit Bit Clock 10 AE21
MCASP4_AFSR MCASP Receive Frame Sync 10 AH26
MCASP4_AFSX MCASP Transmit Frame Sync 10 AH21
MCASP4_AXRO MCASP Serial Data (Input/Output) 10 AG21
MCASP4_AXR1 MCASP Serial Data (Input/Output) 10 AC21
MCASP4_AXR2 MCASP Serial Data (Input/Output) 10 Y23
MCASP4_AXR3 MCASP Serial Data (Input/Output) 10 AF21

Table 4-100. MCASP5 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY';:;\‘[:’,] BALL [4]
MCASP5_ACLKR MCASP Receive Bit Clock 10 AD19
MCASP5_ACLKX MCASP Transmit Bit Clock 10 AB23
MCASP5_AFSR MCASP Receive Frame Sync 10 AD18
MCASP5_AFSX MCASP Transmit Frame Sync 10 AC22
MCASP5_AXRO MCASP Serial Data (Input/Output) 10 AJ22
MCASP5_AXR1 MCASP Serial Data (Input/Output) 10 AH22
MCASP5_AXR2 MCASP Serial Data (Input/Output) 10 AD19
MCASP5_AXR3 MCASP Serial Data (Input/Output) 10 AD18

Table 4-101. MCASP6 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] Tvlglé\l[s] BALL [4]
MCASP6_ACLKR MCASP Receive Bit Clock 10 AH23
MCASP6_ACLKX MCASP Transmit Bit Clock 10 AC23
MCASP6_AFSR MCASP Receive Frame Sync 10 AD22
MCASP6_AFSX MCASP Transmit Frame Sync 10 AG22
MCASP6_AXRO MCASP Serial Data (Input/Output) 10 AF22
MCASP6_AXR1 MCASP Serial Data (Input/Output) 10 AJ23
MCASP6_AXR2 MCASP Serial Data (Input/Output) 10 AH23
MCASP6_AXR3 MCASP Serial Data (Input/Output) 10 AD22

Table 4-102. MCASP7 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY';'QB] BALL [4]
MCASP7_ACLKR MCASP Receive Bit Clock 10 AC24
MCASP7_ACLKX MCASP Transmit Bit Clock 10 AF24
MCASP7_AFSR MCASP Receive Frame Sync 10 AE24
MCASP7_AFSX MCASP Transmit Frame Sync 10 AJ24
MCASP7_AXRO MCASP Serial Data (Input/Output) 10 AG24
MCASP7_AXR1 MCASP Serial Data (Input/Output) 10 AD24
MCASP7_AXR2 MCASP Serial Data (Input/Output) 10 AC24
MCASP7_AXR3 MCASP Serial Data (Input/Output) 10 AE24
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Table 4-103. MCASP8 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYIIzllgl[s] BALL [4]
MCASP8_ACLKR MCASP Receive Bit Clock 10 AH24
MCASP8_ACLKX MCASP Transmit Bit Clock 10 AE22
MCASP8_AFSR MCASP Receive Frame Sync 10 AE23
MCASP8_AFSX MCASP Transmit Frame Sync 10 AG23
MCASP8_AXRO MCASP Serial Data (Input/Output) 10 AF23
MCASP8_AXR1 MCASP Serial Data (Input/Output) 10 AD23
MCASP8_AXR2 MCASP Serial Data (Input/Output) 10 AH24
MCASP8_AXR3 MCASP Serial Data (Input/Output) 10 AE23

Table 4-104. MCASP9 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY';:;\‘[:’,] BALL [4]
MCASP9_ACLKR MCASP Receive Bit Clock 10 AJ27
MCASP9_ACLKX MCASP Transmit Bit Clock 10 AJ25
MCASP9_AFSR MCASP Receive Frame Sync 10 AJ26
MCASP9_AFSX MCASP Transmit Frame Sync 10 AH25
MCASP9_AXRO MCASP Serial Data (Input/Output) 10 AG25
MCASP9_AXR1 MCASP Serial Data (Input/Output) 10 AH26
MCASP9_AXR2 MCASP Serial Data (Input/Output) 10 AJ27
MCASP9_AXR3 MCASP Serial Data (Input/Output) 10 AJ26

Table 4-105. MCASP10 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] Tvlglé\l[s] BALL [4]
MCASP10_ACLKR MCASP Receive Bit Clock 10 Y28
MCASP10_ACLKX MCASP Transmit Bit Clock 10 u23
MCASP10_AFSR MCASP Receive Frame Sync 10 V23
MCASP10_AFSX MCASP Transmit Frame Sync 10 U26
MCASP10_AXRO MCASP Serial Data (Input/Output) 10 V28
MCASP10_AXR1 MCASP Serial Data (Input/Output) 10 V29
MCASP10_AXR2 MCASP Serial Data (Input/Output) 10 u29
MCASP10_AXR3 MCASP Serial Data (Input/Output) 10 u25
MCASP10_AXR4 MCASP Serial Data (Input/Output) 10 V25
MCASP10_AXR5 MCASP Serial Data (Input/Output) 10 w27
MCASP10_AXR6 MCASP Serial Data (Input/Output) 10 W29
MCASP10_AXR7 MCASP Serial Data (Input/Output) 10 W26

Table 4-106. MCASP11 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY';'IQ'B] BALL [4]
MCASP11_ACLKR MCASP Receive Bit Clock 10 W23
MCASP11_ACLKX MCASP Transmit Bit Clock 10 V27
MCASP11_AFSR MCASP Receive Frame Sync 10 w28
MCASP11_AFSX MCASP Transmit Frame Sync 10 u28
MCASP11_AXRO MCASP Serial Data (Input/Output) 10 u27
MCASP11_AXR1 MCASP Serial Data (Input/Output) 10 u24
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Table 4-106. MCASP11 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYIF:)’IIQI[:%] BALL [4]
MCASP11_AXR2 MCASP Serial Data (Input/Output) 10 R23
MCASP11_AXR3 MCASP Serial Data (Input/Output) 10 T23
MCASP11_AXR4 MCASP Serial Data (Input/Output) 10 Y29
MCASP11_AXR5 MCASP Serial Data (Input/Output) 10 Y27
MCASP11_AXR6 MCASP Serial Data (Input/Output) 10 w24
MCASP11_AXR7 MCASP Serial Data (Input/Output) 10 W25
4.3.26 DSS
4.3.26.1 MAIN Domain
Table 4-107. DSSO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
TYPE [3]

DSS_FSYNCO Video Output Frame Sync 0 O AH27, Y26
DSS_FSYNC1 Video Output Frame Sync 1 O AD19, AH28
DSS_FSYNC2 Video Output Frame Sync 2 O AA27, AH29
DSS_FSYNC3 Video Output Frame Sync 3 O AG27,Y24
VOUTO_DE Video Output Data Enable O AC22
VOUTO_EXTPCLKIN Video Output External Pixel Clock Input | AH21
VOUTO_HSYNC Video Output Horizontal Sync O AJ26
VOUTO_PCLK Video Output Pixel Clock Output O AH22
VOUTO_VSYNC Video Output Vertical Sync O AJ22
VOUTO_DATAO Video Output Data 0 O AE22
VOUTO_DATA1 Video Output Data 1 O AG23
VOUTO_DATA2 Video Output Data 2 O AF23
VOUTO_DATA3 Video Output Data 3 O AD23
VOUTO_DATA4 Video Output Data 4 O AH24
VOUTO_DATAS Video Output Data 5 O AG21
VOUTO_DATA6 Video Output Data 6 O AE23
VOUTO_DATA7 Video Output Data 7 O AC21
VOUTO_DATAS8 Video Output Data 8 O Y23
VOUTO_DATA9 Video Output Data 9 O AF21
VOUTO_DATA10 Video Output Data 10 O AB23
VOUTO_DATA11 Video Output Data 11 O AJ25
VOUTO_DATA12 Video Output Data 12 O AH25
VOUTO_DATA13 Video Output Data 13 O AG25
VOUTO_DATA14 Video Output Data 14 O AH26
VOUTO_DATA15 Video Output Data 15 O AJ27
VOUTO_DATAL6 Video Output Data 16 O AF24
VOUTO_DATAL7 Video Output Data 17 O AJ24
VOUTO_DATA18 Video Output Data 18 O AG24
VOUTO_DATA19 Video Output Data 19 O AD24
VOUTO_DATA20 Video Output Data 20 O AC24
VOUTO_DATA21 Video Output Data 21 O AE24
VOUTO_DATA22 Video Output Data 22 O AJ20
VOUTO_DATA23 Video Output Data 23 O AG20
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Table 4-107. DSSO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYlF;llgl[3] BALL [4]
VOUTO_VPO_DE Video Output Data Enable O AC22
VOUTO_VPO_HSYNC Video Output Horizontal Sync O AJ26
VOUTO_VPO_VSYNC Video Output Vertical Sync O AJ22
VOUTO_VP2_DE Video Output Data Enable O AC22
VOUTO_VP2_HSYNC Video Output Horizontal Sync O AJ26
VOUTO_VP2_VSYNC Video Output Vertical Sync O AJ22
VOUT1_DE Video Output Data Enable O W26
VOUT1_EXTPCLKIN Video Output External Pixel Clock Input | w24
VOUT1_HSYNC Video Output Horizontal Sync O w27
VOUT1_PCLK Video Output Pixel Clock Output O W29
VOUT1_VSYNC Video Output Vertical Sync O V25
VOUT1_DATAO Video Output Data 0 (e} u23
VOUT1_DATA1 Video Output Data 1 (e} u26
VOUT1_DATA2 Video Output Data 2 (e} V28
VOUT1_DATA3 Video Output Data 3 (¢} V29
VOUT1_DATA4 Video Output Data 4 (e} V27
VOUT1_DATA5 Video Output Data 5 (¢} u28
VOUT1_DATA6 Video Output Data 6 (¢} u29
VOUT1_DATA7 Video Output Data 7 (e} u25
VOUT1_DATA8 Video Output Data 8 (¢} u27
VOUT1_DATA9 Video Output Data 9 (e} u24
VOUT1_DATA10 Video Output Data 10 (¢} R23
VOUT1_DATA11l Video Output Data 11 (¢} T23
VOUT1_DATA12 Video Output Data 12 (e} Y28
VOUT1_DATA13 Video Output Data 13 (¢} V23
VOUT1_DATA14 Video Output Data 14 (¢} w23
VOUT1_DATA15 Video Output Data 15 (e} w28
VOUT1_VPO_DE Video Output Data Enable O W26
VOUT1_VPO_HSYNC Video Output Horizontal Sync O w27
VOUT1_VPO_VSYNC Video Output Vertical Sync O V25

4.3.27 DP

4.3.27.1 MAIN Domain

NOTE

DPO_TX functionality is available on the SERDES pins. For more information, refer to
Section 4.3.16, SERDES.

Table 4-108. DPO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYIFSIIQI[S] BALL [4]
DPO_AUXN Display port differential auxiliary data (negative) 10 G6
DPO_AUXP Display port differential auxiliary data (positive) 10 F7
DPO_HPD Display Port Hot Plugged Display Detect | W2, Y4
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4.3.28 Camera Adaptor Layer (CAL) Subsystem

4.3.28.1 MAIN Domain

Table 4-109. CSIO Signal Descriptions®

PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
CSI0_RXCLKN CSI Differential Receive Clock Input (negative) | B20
CSI0_RXCLKP CSI Differential Receive Clock Input (positive) | A21
CSI0_RXRCALIB® Sjilbr;;rtligr?nnected to external resistor for on-chip resistor A F16
CSIO_RXNO CSI Differential Receive Input (negative) | B19
CSI0O_RXPO CSI Differential Receive Input (positive) | A20
CSI0O_RXN1 CSI Differential Receive Input (negative) | D18
CSI0O_RXP1 CSI Differential Receive Input (positive) | C19
CSI0O_RXN2 CSI Differential Receive Input (negative) | D17
CSI0O_RXP2 CSI Differential Receive Input (positive) | C18
CSIO_RXN3 CSI Differential Receive Input (negative) | El16
CSI0O_RXP3 CSI Differential Receive Input (positive) | E17
(1) The required resistor value is 500 Q +1%.

(2) CsI TX functionally is available on the DSI pins. For more information, refer to Section 4.3.29, DSI_TX.
Table 4-110. CSI1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] Y BALL [4]
TYPE [3]
CSI1_RXCLKN CSI Differential Receive Clock Input (negative) | B17
CSI1_RXCLKP CSI Differential Receive Clock Input (positive) | A18
CSI1_RXRCALIB®) Sjilb;?;rtligr(])nnected to external resistor for on-chip resistor A E15
CSI1_RXNO CSI Differential Receive Input (negative) | B16
CSI1_RXPO CSI Differential Receive Input (positive) | A17
CSI1_RXN1 CSI Differential Receive Input (negative) | D15
CSI1_RXP1 CSI Differential Receive Input (positive) | C16
CSI1_RXN2 CSI Differential Receive Input (negative) | D14
CSI1_RXP2 CSI Differential Receive Input (positive) | C15
CSI1_RXN3 CSI Differential Receive Input (negative) | E13
CSI1_RXP3 CSI Differential Receive Input (positive) | E14
(1) The required resistor value is 500 Q +1%.
4.3.29 DSI_TX
4.3.29.1 MAIN Domain
Table 4-111. DSI_TXO0 Signal Descriptions®
SIGNAL NAME [1] DESCRIPTION [2] Y BALL [4]
TYPE [3]
DSI_TXCLKN DSI Differential Transmit Clock Output (positive) O E10
DSI_TXCLKP DSI Differential Transmit Clock Output (negative) O Ell
DSI_TXNO DSI Differential Transmit Output (negative) 10 D11
DSI_TXPO DSI Differential Transmit Output (positive) 10 C12
DSI_TXN1 DSI Differential Transmit Output (negative) O D12
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Table 4-111. DSI_TXO Signal Descriptions® (continued)

calibration

SIGNAL NAME [1] DESCRIPTION [2] TYEE\‘B] BALL [4]
DSI_TXP1 DsSI Differential Transmit Output (positive) O C13
DSI_TXN2 DsSI Differential Transmit Output (negative) O B13
DSI_TXP2 DsSI Differential Transmit Output (positive) O Al4
DSI_TXN3 DsSI Differential Transmit Output (negative) O B14
DSI_TXP3 DsSI Differential Transmit Output (positive) O A15
DSI_TXRCALIB® DSI pin connected to external resistor for on-chip resistor A F12

(1) The functionality of these pins is controlled by CTRLMMR_DPHY_TXO0_CTRL[1:0] LANE_FUNC_SEL. 0x0 = DSI PPI, 0x1 = CSIO TX.
(2) The required resistor value is 500 Q +1%.

4.3.30 VPFE

4.3.30.1 MAIN Domain

Table 4-112. VPFEO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYEII;\I[B] BALL [4]
VPFEO_FIELD Video Input Field Indicator | AG23
VPFEO_HD Video Input Horizontal Sync | AE22
VPFEO_PCLK Video Input Pixel Clock | AH21
VPFEO_VD Video Input Vertical Sync | AF23
VPFEO_WEN Video Input Write Enable | AD23
VPFEO_DATAO Video Input Data [ AF24
VPFEO_DATA1 Video Input Data [ AJ24
VPFEO_DATA2 Video Input Data [ AG24
VPFEO_DATA3 Video Input Data [ AD24
VPFEO_DATA4 Video Input Data [ AC24
VPFEO_DATAS5 Video Input Data [ AE24
VPFEO_DATA6 Video Input Data [ AJ21
VPFEO_DATA7 Video Input Data [ AE21
VPFEO_DATAS8 Video Input Data [ AG25
VPFEO_DATA9 Video Input Data [ AJ27
VPFEO_DATA10 Video Input Data [ AC22
VPFEO_DATA11 Video Input Data [ AD19
VPFEQ_DATA12 Video Input Data [ AD18
VPFEQ_DATA13 Video Input Data [ AH24
VPFEO_DATA14 Video Input Data [ AE23
VPFEQO_DATA15 Video Input Data [ AC21
4.3.31 DMTIMER
4.3.31.1 MAIN Domain

Table 4-113. DMTIMER Signal Descriptions
PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]

TIMER_I00 Timer Inputs and Outputs (not tied to single timer 10 P24, V6

instance)
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Table 4-113. DMTIMER Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
Timer Inputs and Outputs (not tied to single timer
TIMER_IO1 instance) 10 R24, V5
TIMER 102 Tlmer Inputs and Outputs (not tied to single timer 10 AD23, P23
- instance)
Timer Inputs and Outputs (not tied to single timer
TIMER_IO3 instance) 10 AH24, R28
TIMER 104 Tlmer Inputs and Outputs (not tied to single timer 10 AG21, T27
- instance)
Timer Inputs and Outputs (not tied to single timer
TIMER_IO5 instance) 10 AE23, T24
Timer Inputs and Outputs (not tied to single timer
TIMER_IO6 instance) 10 AC2, T26
Timer Inputs and Outputs (not tied to single timer
TIMER_IO7 instance) 10 AB1, T25
4.3.31.2 MCU Domain
Table 4-114. DMTIMER Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] TYE’IIQI[3] BALL [4]
MCU TIMER 100 Timer Inputs and Outputs (not tied to single timer 0 E22, E28
- - instance)
Timer Inputs and Outputs (not tied to single timer
MCU_TIMER_IO1 instance) 10 E25, H27
MCU TIMER 102 Tlmer Inputs and Outputs (not tied to single timer 10 A28
- - instance)
Timer Inputs and Outputs (not tied to single timer
MCU_TIMER_IO3 instance) 10 A27
MCU TIMER 104 Tlmer Inputs and Outputs (not tied to single timer 10 A5
- - instance)
Timer Inputs and Outputs (not tied to single timer
MCU_TIMER_IO5 instance) 10 D24
MCU TIMER 106 Tlmer Inputs and Outputs (not tied to single timer 0 G27
- - instance)
Timer Inputs and Outputs (not tied to single timer
MCU_TIMER_IO7 instance) 10 G26
MCU TIMER 108 Tlmer Inputs and Outputs (not tied to single timer 0 D26
- - instance)
Timer Inputs and Outputs (not tied to single timer
MCU_TIMER_IO9 instance) 10 D25
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4.3.32 Emulation and Debug

4.3.32.1 MAIN Domain

Table 4-115. JTAG Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY';'QB] BALL [4]

EMUO Emulation Control O 10 C26
EMU1 Emulation Control 1 10 B29
TCK JTAG Test Clock Input | E29
TDI JTAG Test Data Input [ V1

TDO JTAG Test Data Output oz V3

T™MS JTAG Test Mode Select Input | V2

TRSTn JTAG Reset | F24

Table 4-116. Trace Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]

TRC_CLK Trace Clock O u23
TRC_CTL Trace Control O U26
TRC_DATAO Trace Data O O V28
TRC_DATA1 Trace Data 1 O V29
TRC_DATA2 Trace Data 2 O V27
TRC_DATA3 Trace Data 3 O u28
TRC_DATA4 Trace Data 4 O U229
TRC_DATAS Trace Data 5 O u25
TRC_DATA6 Trace Data 6 O u27
TRC_DATA7 Trace Data 7 O u24
TRC_DATA8 Trace Data 8 O R23
TRC_DATA9 Trace Data 9 O T23
TRC_DATA10 Trace Data 10 O Y28
TRC_DATA11l Trace Data 11 O V23
TRC_DATA12 Trace Data 12 O w23
TRC_DATA13 Trace Data 13 O w28
TRC_DATA14 Trace Data 14 O V25
TRC_DATA15 Trace Data 15 O w27
TRC_DATA16 Trace Data 16 O W29
TRC_DATAL7 Trace Data 17 O W26
TRC_DATA18 Trace Data 18 O Y29
TRC_DATA19 Trace Data 19 O Y27
TRC_DATA20 Trace Data 20 O W24
TRC_DATA21 Trace Data 21 O W25
TRC_DATA22 Trace Data 22 O V26
TRC_DATA23 Trace Data 23 O V24
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4.3.33 System

and Miscellaneous

4.3.33.1 Boot Mode Configuration

4.3.33.1.1 MAIN

Domain

NOTE
BOOTMODE pins are latched on the rising edge of PORz_OUT.

Table 4-117. Sysboot Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] Tvlglé\l[s] BALL [4]
BOOTMODEO Bootmode pin 0 | AD20
BOOTMODE1 Bootmode pin 1 | AC22
BOOTMODE2 Bootmode pin 2 | AC29
BOOTMODE3 Bootmode pin 3 | Y25
BOOTMODE4 Bootmode pin 4 | V6
BOOTMODES Bootmode pin 5 | V5
BOOTMODES6 Bootmode pin 6 | AB27
BOOTMODE7® Bootmode pin 7 I AB24

(1) These signals must be connected to VSS through a separate external pull resistor to ensure these balls are held to a valid logic low

level.

4.3.33.1.2 MCU Domain

NOTE

MCU_BOOTMODE pins are latched on the rising edge of MCU_PORz_OUT.

Table 4-118. Sysboot Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU_BOOTMODEOO Bootmode pin 00 | E27
MCU_BOOTMODEO1 Bootmode pin 01 | E24
MCU_BOOTMODEO02 Bootmode pin 02 | E28
MCU_BOOTMODEO03 Bootmode pin 03 | F26
MCU_BOOTMODEO04 Bootmode pin 04 | F25
MCU_BOOTMODEO5 Bootmode pin 05 | F28
MCU_BOOTMODEO06 Bootmode pin 06 | H29
MCU_BOOTMODEOQ7 Bootmode pin 07 | J27
MCU_BOOTMODEO08 Bootmode pin 08 | G29
MCU_BOOTMODEO09 Bootmode pin 09 | H28
4.3.33.2 Clock
4.3.33.2.1 MAIN Domain
Table 4-119. Clock1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] Y BALL [4]
TYPE [3]
OSC1_XI High frequency oscillator input | P29
0OSC1_XO High frequency oscillator output O P27
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4.3.33.2.2 WKUP Domain

Table 4-120. ClockO Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
WKUP_LFOSCO_XI Low frequency (32.768 KHz) oscillator input | N28
WKUP_LFOSCO_XO Low frequency (32.768 KHz) oscillator output O N26
WKUP_OSCO0_XI High frequency oscillator input | M29
WKUP_OSCO0_XO High frequency oscillator output O M27
4.3.33.3 System
4.3.33.3.1 MAIN Domain
Table 4-121. SystemO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] il BALL [4]
TYPE [3]
External clock routed to ATL or MCASP as one of the
AUDIO_EXT_REFCLKO selectable input clock sources, or as a output clock 10 AD22
output for ATL or MCASP
External clock routed to ATL or MCASP as one of the
AUDIO_EXT_REFCLK1 selectable input clock sources, or as a output clock 10 AE20
output for ATL or MCASP
External clock routed to ATL or MCASP as one of the
AUDIO_EXT_REFCLK2 selectable input clock sources, or as a output clock 10 W26
output for ATL or MCASP
External clock routed to ATL or MCASP as one of the
AUDIO_EXT_REFCLKS3 selectable input clock sources, or as a output clock 10 W25
output for ATL or MCASP
EXTINTNn External Interrupt | AC18
External clock input to MAIN domain, routed to Timer
clock muxes as one of the selectable input clock sources
EXT_REFCLK1 for Timer/WDT modules, or as reference clock to ! us
MAIN_PLL2 (PER1 PLL)
OBSCLKO g)r?lflervatlon clock output for test and debug purposes o V5
OBSCLK1 0Orﬁ)s/ervatlon clock output for test and debug purposes o AB24
OBSCLK2 g)r?lflervatlon clock output for test and debug purposes AD21
PORz_OUT MAIN domain POR status output O Ul
RESETSTATz MAIN domain warm reset status output O T6
SOC_SAFETY_ERRORnN Error signal output from MAIN domain ESM 10 U4
SYNCO_OUT CPTS Time Stamp Generator Bit O (0] u2
SYNC1_OuUT CPTS Time Stamp Generator Bit 1 (0] us3
SYNC2_OuUT CPTS Time Stamp Generator Bit 2 O V28
SYNC3_OuUT CPTS Time Stamp Generator Bit 3 O V29
SYSCLKOUTO SYSCLKO output from MAIN PLL controller (divided by 6) o V6
for test and debug purposes only
Voltage Monitor for System supply, requires External
VMON_ER_VSYS Resistor divider A M26
VMON_IR_VEXT Voltage Monitor for External 1.8V supply, uses Internal A V19

Resistor divider
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4.3.33.3.2 WKUP Domain

Table 4-122. SystemO Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU_CLKOUTO Reference clock output for Ethernet PHYs (50MHz or oz H27
25MHz)
MCU_EXT_REFCLKO External system clock input | H26
MCU_OBSCLKO 0Orﬁ)s/ervatlon clock output for test and debug purposes o H27
MCU_PORz MCU Domain cold reset | H23
MCU_PORz_OUT MCU Domain POR status output O B28
MCU_RESETSTATz MCU Domain warm reset status output O Cc27
MCU_RESETz MCU Domain warm reset | D28
MCU_SAFETY_ERRORnN Error signal output from MCU Domain ESM 10 D27
MCU Domain system clock output for test and debug
MCU_SYSCLKOUTO purposes only O H26
PORz MAIN Domain cold reset | J24
RESET_REQz MAIN Domain external warm reset request input | Cc28
PMIC_POWER_EN1 Power enable output for MAIN Domain supplies (0] G23
4.3.33.4 EFUSE
Table 4-123. EFUSE Signal Description
SIGNAL NAME [1] DESCRIPTION [2] Y BALL [4]
TYPE [3]

VPP_CORE Programming voltage for MAIN Domain efuses PWR AB11
VPP_MCU Programming voltage for MCU Domain efuses PWR F17

(1) This signal is valid only for High-Security devices. For more details, see Section 5.8, VPP Specification for One-Time Programmable
(OTP) eFUSEs. For General-Purpose devices do not connect any signal, test point, or board trace to this signal.

4.3.34 Power Supply

Table 4-124. Power Supply Signal Description

PIN

SIGNAL NAME [1] DESCRIPTION [2] e BALL [4]
CAP_VvDDS0W External capacitor connection for CAP u7
CAP_VDDS0_Mcu® External capacitor connection for CAP K23
CAP_VvDDS1® External capacitor connection for CAP AB21
CAP_VDDS1_mcu® External capacitor connection for CAP Ji8
CAP_VvDDS2® External capacitor connection for CAP Y18
CAP_VDDS2_Mcu® External capacitor connection for CAP J19
CAP_VvDDS3®W External capacitor connection for CAP w21
CAP_vDDS4®W External capacitor connection for CAP AA22
CAP_VvDDS5W External capacitor connection for CAP R22
CAP_VvDDS6® External capacitor connection for CAP V22
VDDAR_CORE MAIN domain RAM supply PWR L14, V13, V16, W19
VDDAR_CPU CPU RAM supply PWR L11, W12
VDDAR_MCU MCUSS RAM supply PWR K19, T19
VDDA _0P8_CSIRX CSIRX analog supply low PWR H17
VDDA _0OP8_DP Displayport SERDES analog supply low PWR G12,J12
VDDA 0P8 DP_C Displayport SERDES clock supply PWR G14, H13
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Table 4-124. Power Supply Signal Description (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYITIQIB] BALL [4]
VDDA_OP8_DSITX DSITX clock supply PWR H15
VDDA_OP8_DSITX_C DSITX clock supply PWR J16
VDDA_0OP8_UFS UFS analog supply low PWR AB9
VDDA_0P8_USB USBO0-1 0.8 V analog supply PWR AA10
VDDA_0OP8_SERDESO_1 SERDESO-1 analog supply low PWR AA15, Y14, Y16
VDDA_0OP8_SERDES2_3 SERDES2-3 analog supply low PWR AA12, Y11, Y13
VDDA_0P8_SERDES_CO0_1 SERDESO-1 clock supply PWR AB14, AB15
VDDA_OP8_SERDES_C2_3 SERDES2-3 clock supply PWR AB12, AB13
VDDA_1P8_CSIRX CSIRX analog supply high PWR G16
VDDA_1P8_DP Displayport SERDES analog supply high PWR H11
VDDA_1P8_DSITX DSITX analog supply high PWR J14
VDDA_1P8_UFS UFS analog supply high PWR AC8
VDDA_1P8_USB USBO0-1 1.8 V analog supply PWR AC9
VDDA_1P8_SERDESO_1 SERDESO0-1 analog supply high PWR AC14, AC15
VDDA_1P8_SERDES2_3 SERDES2-3 analog supply high PWR AC11, AC12
VDDA_3P3_USB USBO0-1 3.3 V analog supply PWR AB10
VDDA_ADCO ADC analog supply TBD N22
VDDA_ADC1 ADC analog supply TBD M23
VDDA_OP8_PLL_DDR DDR PLL analog supply PWR N9
VDDA_MCU_PLLGRPO Analog supply for MCU PLL Group O PWR G18
VDDA_MCU_TEMP Analog supply for temperature sensor 0 in MCU domain PWR P21
VDDA_1P8_MLB MLB 10 supply (6-pin interface) PWR w7
VDDA_PLLGRPO Analog supply for MAIN PLL Group O PWR Y20
VDDA_PLLGRP1 Analog supply for MAIN PLL Group 1 PWR w17
VDDA_PLLGRP2 Analog supply for MAIN PLL Group 2 PWR M17
VDDA_PLLGRP3 Analog supply for MAIN PLL Group 3 PWR L12
VDDA_PLLGRP4 Analog supply for MAIN PLL Group 4 PWR R11
VDDA_PLLGRP5 Analog supply for MAIN PLL Group 5 (DDR) PWR P9
VDDA_PLLGRP6 Analog supply for MAIN PLL Group 6 PWR w18
VDDA_OP8_PLL_MLB MLB PLL analog supply PWR w8
VDDA_POR_WKUP WKUP domain analog supply PWR P22
VDDA_TEMPO_1 Analog supply for temperature sensor 0 TBD W15
VDDA_TEMP2_3 Analog supply for temperature sensor 2 TBD H9
VDDA_WKUP Oscillator supply for WKUP domain PWR H22
VDDSHVO 10 supply for MAIN domain general PWR us, v7
VDDSHVO_MCU :j?);:?r?lv)\//a'\:ln(itrjesssetg;ggral 10 group, and MCU and MAIN PWR 122, M22
VDDSHV1 10 supply for MAIN domain 10 group 1 pwr | AALS /Zézz% ACL9,
VDDSHV1_MCU 10 supply for MCUSS 10 group 1 PWR H19, H21, J20
VDDSHV2 10 supply for MAIN domain 10 group 2 PWR AALT, QI(B:]f? AB18,
VDDSHV2_MCU 10 supply for MCUSS 10 group 2 PWR J22, K21
VDDSHV3 10 supply for MAIN domain 10 group 3 PWR V21, W22
VDDSHV4 10 supply for MAIN domain 10 group 4 PWR AA21, Y22
VDDSHV5 10 supply for MAIN domain 10 group 5 PWR T20, T22
VDDSHV6 10 supply for MAIN domain 1O group 6 PWR u20, U22
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Table 4-124. Power Supply Signal Description (continued)

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
VDDS_DDR DDR inteface power supply PWR ,\AA]% ﬁg ‘;87 lgg L.:.31
VDDS_DDR_BIAS Bias supply for LPDDR4 PWR H7, J6, R6, T7
VDDS_DDR_C 10 power for DDR Memory Clock Bit (MCB) macro PWR M9
VDDS_MMCO MMCO 10 supply PWR AA8, AB7, Y7
VDDS_0SC1 HFOSC1 supply PWR R21
J10, K11, K13, K15,
K17, K9, L10, L16,
L18, M15, N14, N16,
VDD_CORE MAIN domain core supply PWR gilf ;ig gig E%
T15, T17,T9, Ul4,
ule, U18, V15, V17,
V20, W14
VDD_CPU CPU core supply PWR NUllOC,) Fi}lll R:/lgO,WRi.g,
VDDA 0P8 _DLL_MMCO MMCO DLL analog supply PWR Y9
VDD_MCU MCUSS core supply pwr | -20 Ml?j*l'\gﬂ' N20,
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Table 4-124. Power Supply Signal Description (continued)

PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3]

BALL [4]

AA13, AC10, AC13,
AD11, AD14, AD17,
AE10, AE12, AE15,
AE16, AE19, AE7,
AF20, AF25, AF5,
AG4, AG7, AH2,
AH20, AH5, AJ4, AJ7,
B3, B6, C1, C5, D2,
D4, E1, E5, F4, G1,
G7, H4, H6, K1, K4,
L3, M1, M28, M4, M6,
N27, N29, N3, P1,
P28, P4, R3, U5 A10,
Al3, Al6, A19, A22,
A7, AA1l, AA14,
AAL6, AALS, AA7,
AA9, AB17, AB19,
AB20, AB22, ABS,
AC16, AF11, AF14,
AF17, AF8, AG10,
AG13, AG16, AG19,
AH11, AH14, AH17,
AHS8, AJ10, AJ13,
AJ16, AJ19, B12,
B15, B18, B21, B9,
VSS Ground GND C11, C14, C17, C20,
C8, D10, D13, D16,
D19, D7, E12, E15,
E9, F14, F8, G11,
G13, G15, G17, H10,
H12, H14, H16, H18,
H20, H8, J11, J13,
J15, 317, J21, J23,
J7,J9, K10, K12,
K14, K16, K18, K20,
K22, K8, L13, L15,
L17,L19, L21, L23,
L7, L9, M10, M14,
M16, M18, M20, M8,
N15, N17, N19, N21,
N7, P10, P12, P14,
P16, P18, P20, P8,
R13, R15, R17, R19,
R7, R9, T10, T14,
T16, T18, T21, T8,
U15, U17, U109, U21,
U9, V10, V12, V14,
V18, V8, Wil, W13,
W16, W20, W9, Y10,
Y12, Y15, Y17, Y19,
Y21,Y8

(1) This pin must always be connected via a 1-uF capacitor to VSS.
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4.4  Pin Multiplexing

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 4-125, Pin Multiplexing only describes signal multiplexing at the pins. For more information, related to signal multiplexing at the
pins, see Pad Configuration Registers section in Device Configuration chapter in the device TRM. Refer to the respective peripheral
chapter in the device TRM for information associated with peripheral signal multiplexing.

NOTE
When a pad is set into a pin multiplexing mode which is not defined, that pad’s behavior is undefined. This should be avoided.

NOTE
Table 4-125, Pin Multiplexing does not include SerDes signal functions. For more information, refer to the Serializer/Deserializer (SerDes)
chapter in the device TRM.

NOTE
The PRU_ICSSG contains a second layer of multiplexing to enable additional functionality on the PRU GPO and GPI signals. This
internal wrapper multiplexing is described in the PRU_ICSSG chapter in the device TRM.

NOTE
Table 4-125, Pin Multiplexing does not include DPHY_TX signal functions. For more information, refer to the Shared D-PHY Transmitter
(DPHY_TX) chapter in the device TRM.

For more information on the 1/O cell configurations, see Pad Configuration Registers section in Device Configuration chapter in the device TRM.

Table 4-125. Pin Multiplexing

BALL MUXMODE[14:0] SETTINGS
ADDRESS | REGISTER NAME | NUMBE 0 1 ‘ 2 ‘ 3 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 9 10 11 12 13 ‘ 14 ‘Bootstrap
0x00001 | PADCONFIG165 AD1 MLBO_MLB GPIO1_30
SP
0x00001 | PADCONFIG167  AC3 MLBO_MLB GPIO1_32
DP
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Table 4-125. Pin Multiplexing (continued)

BALL
ADDRESS | REGISTER NAME A NUMBE

MUXMODE[14:0] SETTINGS

R 0 1 ‘ 2 3 4 5 ‘ 6 ‘ 7 ‘ 8 9 ‘ 10 ‘ 11 ‘ 12 13 14 ‘Bootstrap
0x00001  PADCONFIG164 U6 USBO_DRV USBL DRV GPIOL 29
VBUS VBUS
0x00001 | PADCONFIG166 |ACL  MLBO_MLB GPIOL 31
SN
0x00001 |PADCONFIG168 |AD3  MLBO_MLB GPIOL 33
DN
0x00001 |PADCONFIG169 |AD2  MLBO_MLB GPIOL_34
cp
0x00001 | PADCONFIGI70 AE2  MLBO_MLB GPIOL_35
CN
0x00001CO PADCONFIGO  AC18  EXTINTn GPIO0_0
00
0x00001CO PADCONFIGL ~ AC23  PRGL PRU PRGL PRU PRGL RG |PRGL PW RGMIIL RD RMII1_RXD GPIOO_1 | GPMCO_BE RGMII7_RD MCASP6_A UARTO_RX
04 0.GPOO 0_GPIO  |MILRDO M3.A0 0 0 1n 0 CLKX D
0x00001CO PADCONFIG2 ~ AG22  PRGL PRU PRGL PRU PRGL RG |PRGL PW RGMIIL RD RMII1_RXD GPIO0 2 |GPMCO_W RGMII7_RD MCASP6_A UARTO_TX
08 0.GPOL 0 GPIL |MILRDL M3B0 1 1 AITO 1 FSX D
0x00001CO PADCONFIG3 ~ AF22  PRGL PRU PRGL PRU PRGL RG |PRG1 PW RGMIIL RD RMII1_CRS GPIO0_3 | GPMCO_W RGMII7_RD MCASP6_A UARTL RX
oc 0.GPO2 0.GP2 |MILRD2 M2A0 2 DV AITL 2 XRO D
0x00001CO PADCONFIG4  |AJ23  PRGL PRU PRGL_PRU|PRGL RG PRGL PW  RGMIIL_RD RMIIL_RX_ GPIO0 4 | GPMCO_DI RGMII7_RD MCASP6_A UARTL TX
10 0.GPO3 0. GPI@ |MILRD3 M3A2 3 ER R 3 XR1 D
0X00001CO PADCONFIG5 ~ AH23  PRGL_PRU PRGL_PRU PRGL RG PRGL PW RGMIL_RX RMII1_TXD GPIOO_5 |GPMCO_C RGMII7_RX MCASP6_A MCASP6_A UART2_RX
14 0.GPO4 0.GP4 |MILRX C M2B0  CIL 0 sn2 cTL XR2 CLKR D
i
0X00001CO PADCONFIG6 ~ AD20  PRGL_PRU PRG1_PRU PRG1_PW RMIIL_TX_ GPIOO_6 | GPMCO_W MCASP3_A BOOTMOD
18 0.GPO5 0 _GPi5 M3_B2 EN En XRO EO
0x00001CO PADCONFIG7 ~ AD22  PRGL_PRU PRGL_PRU|PRGL RG |PRGL PW  RGMIL_RX RMII1_TXD AUDIO_EX |GPIO0_7 |GPMCO_C RGMII7_RX MCASP6_A MCASP6_A|UART2_TX
1c 0.GPO6 0 GPIE  MILRXC M3 AL |C 1 T_REFCLK sn3 c XR3 FSR D
0
0X00001CO |PADCONFIGE | AE20  PRGL_PRU PRGL_PRU PRGL_IEPO PRG1_PW AUDIO_EX MCAN4_TX GPIOO_8 MCASP3_A
20 0.GPO7 0 GPI7 | EDC_LAT M3 B1 T_REFCLK XR1
CH_INL 1
0x00001CO PADCONFIGY ~ AJ20  PRGL_PRU PRG1_PRU PRGL_PW RMII5_RXD |MCAN4_RX GPIO0_9  GPMCO_O VOUTO_DA MCASP3_A
24 0.GPO8 0 GPIB M2_AL 0 En_REn TA22 XR2
0x00001CO PADCONFIG10  AG20  PRGL PRU PRGL PRU PRGL UAR PRGL PW SPI6 CS1 RMI5_RXD GPIO0_10 |GPMCO_A PRGL_IEPO|VOUTO DA MCASP3_A
28 0.GPO9 0.GP®  TOCTSn M3 TZIN 1 DVn ALE | _EDIO DA TA23 CLKX
TA_IN_OU
28
0X00001CO |PADCONFIGIL  AD21  PRGL PRU PRG1_PRU PRGL UAR PRGL PW SPI6_CS2 |RMII5_CRS GPIO0_11 |GPMCO_BE PRG1_IEPO OBSCLK2 MCASP3_A
2C 0.GPO10 0 GPI10 |TO_RTSn |M2 BL DV On_CLE _EDIO DA FSX
TA_IN OU
29
0x00001CO PADCONFIGI2  AF24  PRGL _PRU PRG1_PRU|PRGL1 RG |PRGL_PW |RGMIIL_TD MCAN4_TX GPIOQ_12 RGMII7_TD VOUTO_DA VPFEO_DA MCASP7 A
30 0.GPO11 0 GPII1 |MILTDO M3 TZOU 0 0 TAL6 TAO CLKX
T
0X00001CO PADCONFIGI3  AJ24  PRGL_PRU PRG1_PRU|PRGL1 RG |PRGL_PW |RGMIIL_TD MCAN4_RX GPIO0_13 RGMII7_TD VOUTO_DA VPFEO_DA MCASP7 A
34 0.GPO12 0 GPI12 |MILTDI MOAD 1 1 TAL7 TAL FSX
0x00001CO PADCONFIG14  AG24  PRGL_PRU PRGL_PRU|PRGL RG |PRGL PW |RGMIIL TD MCANS_TX GPIO0_14 RGMII7_TD VOUTO_DA VPFEO_DA MCASP7 A
38 0.GPO13 0 GPI13 MILTD2 MO BO |2 2 TA18 TA2 XRO
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Table 4-125. Pin Multiplexing (continued)

BALL MUXMODE[14:0] SETTINGS
ADDRESS | REGISTER NAME = NUMBE
53| (R UR 0 1 ‘ 2 ‘ 3 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 9 10 11 12 13 ‘ 14 ‘ Bootstrap
0x00001CO [PADCONFIG15  |AD24  PRGI1_PRU PRG1_PRU PRG1_RG PRG1_PW RGMII1_TD MCANS5_RX GPIO0_15 RGMII7_TD VOUTO_DA VPFEO_DA MCASP7_A
3C 0_GPO14 |(0_GPI14 |MII1_TD3 'MO_Al 3 3 TA19 TA3 XR1
0x00001CO [PADCONFIG16  |AC24  PRGI_PRU PRG1_PRU PRG1_RG PRGI_PW RGMII1_TX MCAN6_TX |GPIO0_16 RGMII7_TX VOUTO_DA VPFEO_DA MCASP7_A MCASP7_A
40 0_GPO15 |0_GPI15 |MII1_TX_C MO_B1 _CTL _CTL TA20 TA4 XR2 CLKR
TL
0x00001CO [PADCONFIG17  |AE24  PRGI1_PRU PRG1_PRU PRG1_RG PRGI_PW RGMII1_TX MCAN6_RX GPIO0_17 RGMII7_TX VOUTO_DA VPFEO_DA MCASP7_A MCASP7_A
44 0_GPO16 |(0_GPI16 |MIIL_TXC MO_A2 c [¢] TA21 TA5 XR3 FSR
0x00001CO |PADCONFIG19  |AJ21 PRG1_PRU PRG1_PRU PRG1_IEPO PRG1_PW RMII5_TXD MCAN5_TX GPIO0_18 VPFEO_DA MCASP3_A
48 0_GPO17 |0_GPI17 | _EDC_SYN MO_B2 1 TA6 XR3
C_ouT1
0x00001CO [PADCONFIG20  |AE21  PRGI1_PRU PRG1_PRU PRG1_IEPO PRG1_PW RMII5_RX_ IMCAN5_RX GPIO0_19 VPFEO_DA MCASP4_A
4c 0_GPO18 |0_GPI18 | _EDC_LAT MO_TZ_IN ER TA7 CLKX
CH_INO
0x00001CO [PADCONFIG21  |AH21  PRGI1_PRU PRG1_PRU PRG1_IEPO PRG1_PW RMII5_TXD MCAN6_TX | GPIO0_20 VOUTO_EX |VPFEO_PC |MCASP4_A
50 0_GPO19 |0_GPI19 | _EDC_SYN MO_TZ_OU 0 TPCLKIN  |LK FSX
couto |T
0x00001CO PADCONFIG22 ~ |AE22  PRGI_PRU PRG1_PRU PRG1_RG RGMII2_RD RMII2_RXD GPIO0_21 |RGMII8_RD VOUTO_DA |VPFEO_HD |MCASP8_A
54 1.GPO0 1_GPIO MII2_RDO 0 0 0 TAO CLKX
0x00001CO PADCONFIG23  |AG23  PRG1_PRU PRG1_PRU PRG1_RG RGMII2_RD RMII2_RXD GPIO0_22 |RGMII8_RD VOUTO_DA |VPFEO_FIE /MCASP8_A
58 1.GPO1 1_GPI1 MII2_RD1 1 1 1 TAL LD FSX
0x00001CO PADCONFIG24  |AF23  PRGI1_PRU PRG1_PRU PRG1_RG PRG1_PW RGMII2_RD|RMII2_CRS GPIO0_23 |RGMII8_RD VOUTO_DA |VPFEO_VD MCASP8_A MCASP3_A
5C 1.GPO2 1_GPI2 MII2_RD2 |M2_A2 2 _DV 2 TA2 XRO CLKR
0x00001CO PADCONFIG25  |AD23  PRGI1_PRU PRG1_PRU PRG1_RG RGMII2_RD RMII2_RX_ GPIO0_24 RGMII8_RD EQEP1_A |VOUTO_DA VPFEO_WE MCASP8_A MCASP3_A TIMER_IO2
60 1.GPO3 1_GPI3 MII2_RD3 3 ER 3 TA3 N XR1 FSR
0x00001CO [PADCONFIG26  |AH24  PRGI1_PRU PRG1_PRU PRG1_RG PRGI1_PW RGMII2_RX RMII2_TXD GPIO0_25 |RGMII8_RX EQEP1_B |VOUTO_DA VPFEO_DA MCASP8_A MCASP8_A TIMER_IO3
64 1.GPO4 1_GPl4 MII2_RX_C M2_B2 _CTL 0 _CTL TA4 TA13 XR2 CLKR
TL
0x00001CO [PADCONFIG27  |AG21  PRGI1_PRU PRG1_PRU RMII5_TX_ IMCAN6_RX GPIO0_26 GPMCO_W EQEP1_S VOUTO_DA MCASP4_A TIMER_IO4
68 1.GPO5 1_GPI5 EN Pn TA5 XRO
0x00001CO PADCONFIG28  |AE23  PRGI_PRU PRG1_PRU PRG1_RG RGMII2_RX | RMII2_TXD GPIO0_27 |RGMII8_RX VOUTO_DA VPFEO_DA MCASP8_A MCASP8_A TIMER_IO5
6C 1.GPO6 1_GPI6 MII2_RXC c 1 c TA6 TA14 XR3 FSR
0x00001CO [PADCONFIG29  |AC21  PRGI1_PRU PRG1_PRU PRG1_IEP1 SPI6_CSO |RMII6_RX_ |[MCAN7_TX GPIO0_28 VOUTO_DA |VPFEO_DA |MCASP4_A UART3_TX
70 1.GPO7 |1_GPI7 _EDC_LAT ER TA7 TA15 XR1 D
CH_IN1
0x00001C0O |PADCONFIG30 | Y23 PRG1_PRU PRG1_PRU PRG1_PW RMII6_RXD MCAN7_RX GPIO0_29 |GPMCO_C VOUTO_DA MCASP4_A UART3_RX
74 1.GPO8 1_GPI8 M2_TZ_OU 0 sn1 TA8 XR2 D
T
0x00001CO [PADCONFIG31  |AF21  PRGI1_PRU PRG1_PRU PRG1_UAR SPI6_CS3 |RMII6_RXD |[MCAN8_TX GPIO0_30 GPMCO_C PRG1_IEPO VOUTO_DA MCASP4_A
78 1.GPO9 1_GPI9 TO_RXD 1 Sno _EDIO_DA TA9 XR3
TA_IN_OU
T30
0x00001CO [PADCONFIG32  |AB23  PRGI1_PRU PRG1_PRU PRG1_UAR PRG1_PW RMII6_CRS IMCAN8_RX GPIO0_31 GPMCO_CL PRG1_IEPO VOUTO_DA GPMCO_FC MCASP5_A
80 1.GPO10 1_GPI10 |TO_TXD |M2_TZ_IN _DV KouT _EDIO_DA TA10 LK_MUX  CLKX
TA_IN_OU
T31
0x00001CO |PADCONFIG33  |AJ25 PRG1_PRU PRG1_PRU PRG1_RG RGMII2_TD RMII2_TX_ GPIO0_32 RGMIIS_TD EQEP1_| |VOUTO_DA MCASP9_A
84 1.GPO11 1_GPI11 |MI2_TDO 0 EN 0 TA11 CLKX
0x00001CO [PADCONFIG34  |AH25  PRGI1_PRU PRG1_PRU PRG1_RG PRG1_PW RGMII2_TD MCAN7_TX |GPIO0_33 |RGMII8_TD VOUTO_DA MCASP9_A
88 1.GPO12 |1_GPI12 |MI2_TD1 |M1_A0 1 1 TA12 FSX
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Table 4-125. Pin Multiplexing (continued)

BALL MUXMODE[14:0] SETTINGS
ADDRESS | REGISTER NAME | NUMBE
53 | R UR 0 1 ‘ 2 3 4 5 ‘ 6 ‘ 7 ‘ 8 9 ‘ 10 ‘ 11 ‘ 12 13 ‘ 14 ‘Bootstrap
0X00001CO PADCONFIG35  AG25  PRGL PRU PRGL PRU|PRGL RG PRGL PW RGMII2_TD MCAN7_RX GPIO0_34 RGMII8_TD VOUTO_DA \VPFEO_DA MCASP9 A MCASP4 A
8C 1 GPO13 1 GPI13 |MI2.TD2 |MLBO 2 2 TA13 TA8 XRO CLKR
0x00001CO PADCONFIG36  AH26  PRGL PRU PRGL PRU|PRGL RG PRGL PW RGMII2_TD MCANS_TX GPIO0_35 RGMII8_TD VOUTO_DA MCASP9_A MCASP4 A
90 1 GPO14 1 GPl4 MI2TD3 |MLAL 3 3 TAL4 XR1 FSR
0x00001CO |PADCONFIG37  |AJ27  PRGL_PRU PRG1 PRU|PRGL RG PRGL PW  RGMII2_TX MCANS_RX GPIO0_36 |RGMII8_TX VOUTO_DA |VPFEO_DA | MCASP9_A MCASP9_A
94 1 GPO15 1 GPI15 |MI2TX C MBI  CTL cTL TAL5 TA9 XR2 CLKR
i
0x00001CO |PADCONFIG38  |AJ26  PRGL _PRU PRG1 PRU|PRGL RG PRGL PW |RGMII2_TX GPIOD_37 RGMIIB_TX VOUTO VP VOUTO_HS MCASP9_A MCASP9_A VOUTO_VP
98 1.GPO16 1 GPI6 |MI2TXC MLAZ C c 2 HSYNC YNC XR3 FSR 0_HSYNC
0x00001CO PADCONFIG39  AC22  PRGL _PRU PRGL_PRU PRGL IEPL/PRGL PW SPI6_CLK RMII6_TX |PRG1 ECA GPIOO_38 VOUTO_VP \VOUTO_DE VPFEO DA MCASP5 A VOUTO_VP | BOOTMOD
a9c 1.GPO17 1 GPI7 | EDC SYN M1 B2 EN PO_SYNC_ 2 DE TAL0 FSX 0 DE E1
C ouT1 ouT
0x00001CO PADCONFIG40  AJ22  PRGL PRU PRGL_PRU PRGL IEPLPRGL PW SPI6 DO  RMII6_TXD PRG1 ECA GPIOO_39 VOUTO_VP VOUTO_VS MCASP5_A VOUTO_VP
AO 1 GPO18 1 GP18 | EDC LAT ML TZ IN 0 PO_SYNC | 2 VSYNC YNC XRO 0_VSYNC
CH_INO N
0x00001CO PADCONFIG4L  |AH22  PRGL _PRU PRG1_PRU|PRGL IEP1 PRGL PW |SPI6_D1  RMII6_TXD PRGL ECA GPIOO_40 VOUTO_PC MCASP5_A
Ad 1 GPO19 1 GP19 | EDC SYN M1 TZ OU 1 PO_IN_AP LK XR1
couto |T WM_OUT
0x00001CO PADCONFIG42  AD19  PRGL MDI SPIL CS2 |12C4 SCL GPIOO_41 DSS_FSYN VPFEO DA MCASP5 A MCASP5 A UART3 CT
A8 00_MDIO c1 TALL XR2 CLKR Sn
0X00001CO PADCONFIG43  AD18  PRGL MDI SPIL_CS3 |12C4_SDA RMIl_REF_ GPIOO_42 VPFEO_DA MCASP5_A MCASP5_A UART3_RT
AC 00_MDC CLK TAL2 XR3 FSR Sn
0X00001CO |PADCONFIG44  AF28  PRGO_PRU PRGO_PRU PRGO_RG PRGO_PW RGMII3_RD RMII3_RXD GPIO0_43 MCASPO_A
BO 0.GPOO0 0GP0 MILRDO M3 A0 |0 1 XRO
0X00001CO PADCONFIG45 ~ AE28  PRGO_PRU PRGO_PRU PRGO_RG |PRGO_PW RGMII3_RD RMII3_RXD GPIOO_44 MCASPO_A
B4 0.GPO1 0 GPIL MILRDL M3BO |1 0 XR1
0x00001CO PADCONFIG46  AE27  PRGO_PRU PRGO_PRU PRGO_RG |PRGO_PW RGMII3_RD RMII3_CRS GPIOD_ 45 UART3_RX MCASPO_A
B8 0.GPO2 0.GP2 |MILRD2 M2A0 2 DV D CLKR
0x00001CO  PADCONFIG47 | AD26  PRGO_PRU PRGO_PRU|PRGO_RG PRGO_PW |RGMII3_RD RMII3_RX_ GPIOO 46 |UART3 TX MCASPO_A
BC 0.GPO3 0GP |MILRD3 M3A2 3 ER D FSR
0x00001CO PADCONFIG48 | AD25  PRGO_PRU PRGO_PRU|PRGO_RG PRGO_PW |RGMII3_RX RMII3_TXD GPIOO_47 MCASPO_A
co 0.GPO4 0GP  |MILRX C M280  CTL 1 XR2
i
0X00001CO PADCONFIG49  |AC29  PRGO_PRU PRGO_PRU PRGO_PW RMII3_TXD GPIOD_48 | GPMCO_A MCASPO_A BOOTMOD
ca 0.GPO5 0 _GPI5 M3_B2 0 Do XR3 E2
0x00001CO |PADCONFIGS0  AE26  PRGO_PRU PRGO_PRU PRGO_RG PRGO_PW RGMII3_RX RMII3_TX_ GPIO0_49 MCASPO_A
cs 0.GPO6 0.GPI6  |MILRXC M3AL C EN XR4
0x00001CO PADCONFIG51 ~ AC28  PRGO_PRU PRGO_PRU|PRGO_IEPO PRGO_PW PRGO_ECA MCANS_TX |GPIO0_50 |GPMCO_A MCASPO_A
cc 0.GPO7 0 GPI7 | EDC LAT M3 BL PO _SYNC | D1 XR5
CH_INL N
0x00001CO  PADCONFIG52  AC27  PRGO_PRU PRGO_PRU PRGO_PW MCANS_RX|GPIO0_51 |GPMCO_A MCASPO_A UART6_RX
DO 0.GPO8  0_GPI8 M2_AL D2 XR6 D
0x00001CO PADCONFIGS3  |AB26  PRGO_PRU PRGO_PRU|PRGO_UAR PRGO_PW |SPI3_CS1 PRGO_IEPO|MCAN10 T GPIOO 52 |GPMCO_A MCASPO_A UART6_TX
D4 0.GPO9 0GP  TOCTSn M3 TZIN _EDIO_DA X D3 CLKX D
TA_IN_OU
T28
0x00001CO PADCONFIG54  AB25  PRGO_PRU PRGO_PRU|PRGO_UAR PRGO_PW |SPI3_CS2 |PRGO_IEPO MCAN10_R|GPIO0_53 |GPMCO_A MCASPO_A
D8 0.GPO10 0 GPI10 |TO_RTSn |M2 B1 _EDIO_DA X D4 FSX
TA_IN OU
T29
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Table 4-125. Pin Multiplexing (continued)

BALL MUXMODE[14:0] SETTINGS
ADDRESS | REGISTER NAME = NUMBE
53| (R UR 0 1 ‘ 2 ‘ 3 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 9 10 11 12 13 14 ‘Bootstrap
0x00001CO |PADCONFIG55  |AJ28 PRGO_PRU PRGO_PRU PRGO_RG PRGO_PW RGMII3_TD GPIO0_54 CLKOUT MCASPO_A
DC 0_GPO11 0_GPI11 MI1_TDO |M3_TZ_OU 0 XR7
T
0x00001CO |PADCONFIG56 ~ |AH27  PRGO_PRU PRGO_PRU PRGO_RG PRGO_PW RGMII3_TD GPIO0_55 DSS_FSYN MCASPO_A
EO 0_GPO12 |0_GPI12 |MII1_TD1 MO_AO 1 co XR8
0x00001CO [PADCONFIG57  |AH29  PRGO_PRU PRGO_PRU PRGO_RG PRGO_PW RGMII3_TD GPIO0_56 DSS_FSYN MCASPO_A
E4 0_GPO13 |0_GPI13 |MII1_TD2 MO_BO 2 c2 XR9
0x00001C0O |PADCONFIG58  |AG28  PRGO_PRU PRGO_PRU PRGO_RG PRGO_PW RGMII3_TD GPIO0_57 |UART4_RX MCASPO_A
E8 0_GPO14 |(0_GPI14 |MII1_TD3 'MO_Al 3 D XR10
0x00001CO [PADCONFIG59  |AG27  PRGO_PRU PRGO_PRU PRGO_RG |PRGO_PW RGMII3_TX GPIO0_58 UART4_TX DSS_FSYN MCASPO_A
EC 0_GPO15 |0_GPI15 |MII1_TX_C MO_B1 _CTL D c3 XR11
TL
0x00001CO [PADCONFIG60  |AH28  PRGO_PRU PRGO_PRU PRGO_RG |PRGO_PW RGMII3_TX GPIO0_59 DSS_FSYN MCASPO_A
FO 0_GPO16 |(0_GPI16 |MIIL_TXC 'MO_A2 [¢] c1 XR12
0x00001CO |PADCONFIG61  |AB24  PRGO_PRU PRGO_PRU PRGO_IEPO PRGO_PW PRGO_ECA GPIO0_60 GPMCO_A OBSCLK1 MCASPO_A BOOTMOD
F4 0_GPO17 |0_GPI17 | _EDC_SYN MO_B2 PO_SYNC_ D5 XR13 E7
C_ouT1 ouT
0x00001CO |PADCONFIG62  |AB29  PRGO_PRU PRGO_PRU PRGO_IEPO PRGO_PW PRGO_ECA GPIO0_61 |GPMCO_A MCASPO_A
F8 0_GPO18 0_GPI18 | _EDC_LAT |MO_TZ_IN PO_IN_AP D6 XR14
CH_INO WM_OUT
0x00001CO [PADCONFIG63  |AB28  PRGO_PRU PRGO_PRU PRGO_IEPO PRGO_PW GPIO0_62 |GPMCO_A MCASPO_A
FC 0_GPO19 |0_GPI19 | _EDC_SYN MO_TZ_OU D7 XR15
couto |T
0x00001C1 PADCONFIG64  |AE29  PRGO_PRU PRGO_PRU PRGO_RG RGMII4_RD RMIl4_RXD GPIO0_63 UART4_CT MCASP1_A UART5_RX
00 1.GPOO 1_GPIO MII2_RDO 0 0 Sn XRO D
0x00001C1 PADCONFIG65  |AD28  PRGO_PRU PRGO_PRU PRGO_RG RGMII4_RD RMIl4_RXD GPIO0_64 UART4_RT MCASP1_A UART5_TX
04 1.GPO1 |1_GPI1 MII2_RD1 1 1 Sn XR1 D
0x00001C1 PADCONFIG66  |AD27  PRGO_PRU PRGO_PRU PRGO_RG PRGO_PW RGMII4_RD|RMIl4_CRS GPIO0_65 |GPMCO_A2 MCASP1_A MCASP1_A
08 1.GPO2 |1_GPI2 MII2_RD2 |M2_A2 2 DV 3 CLKR XR10
0x00001C1 PADCONFIG67  |AC25  PRGO_PRU PRGO_PRU PRGO_RG RGMII4_RD RMIl4_RX_ GPIO0_66 MCASP1_A MCASP1_A
oc 1.GPO3 1_GPI3 MII2_RD3 3 ER FSR XR11
0x00001C1 [PADCONFIG68  |AD29  PRGO_PRU PRGO_PRU PRGO_RG PRGO_PW RGMII4_RX RMIl4_TXD GPIO0_67 |GPMCO_A2 MCASP1_A
10 1.GPO4 1_GPl4 MII2_RX_C |M2_B2 _CTL 1 4 XR2
TL
0x00001C1 [PADCONFIG69  |AB27  PRGO_PRU PRGO_PRU GPIO0_68 |GPMCO_A MCASP1_A BOOTMOD
14 1.GPO5 1_GPI5 D8 CLKX E6
0x00001C1 PADCONFIG70  |AC26  PRGO_PRU PRGO_PRU PRGO_RG RGMII4_RX RMII4_TXD GPIO0_69 |GPMCO_A2 MCASP1_A
18 1.GPO6 | 1_GPI6 MII2_RXC [¢] 0 5 XR3
0x00001C1 PADCONFIG71  |AA24  PRGO_PRU PRGO_PRU PRGO_IEP1 SPI3_CS0 MCAN11_T |GPIOO_70 |GPMCO_A MCASP1_A UART2_TX
1c 1.GPO7 |1.GPI7 | _EDC_LAT X D9 XR4 D
CH_IN1
0x00001C1 [PADCONFIG72  |AA28  PRGO_PRU PRGO_PRU PRGO_PW MCAN11_R GPIOO_71 |GPMCO_A MCASP1_A
20 1.GPO8 1_GPI8 M2_TZ_Oou X D10 FSX
T
0x00001C1 [PADCONFIG73  |Y24 PRGO_PRU PRGO_PRU PRGO_UAR SPI3_CS3 PRGO_IEPO GPIO0_72 |GPMCO_A DSS_FSYN MCASP1_A UART8_RX
24 1.GPO9 1_GPI9 TO_RXD _EDIO_DA D11 c3 XR5 D
TA_IN_OU
T30
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Table 4-125. Pin Multiplexing (continued)

BALL MUXMODE[14:0] SETTINGS
ADDRESS | REGISTER NAME | NUMBE
53| (R UR 0 1 ‘ 2 ‘ 3 4 5 6 ‘ 7 ‘ 8 9 10 11 12 13 ‘ 14 ‘ Bootstrap
0X00001C1 PADCONFIG74  AA25  PRGO_PRU PRGO_PRU PRGO_UAR PRGO_PW PRGO_IEPO GPIO0_73 |GPMCO_A  CLKOUT MCASPL_A UART8_TX
28 1 GPO10 1 GPI10 |TOTXD M2 TZIN _EDIO_DA D12 XR6 D
TA_IN_OU
T31
0x00001C1 PADCONFIG75 ~ AG26  PRGO_PRU PRGO_PRU|PRGO_RG RGMII4_TD RMII4_TX_ GPIO0_74 |GPMCO_A2 MCASPL_A
2¢ 1. GPOI1 1 GPI1 |MI2_TDO 0 EN 6 XR7
0X00001C1 PADCONFIG76 | AF27  PRGO_PRU PRGO_PRU|PRGO_RG PRGO_PW RGMII4_TD GPIOO_75 MCASPL_A UART8_CT
30 1 GPO12 1 GPI12 |MI2TD1 |MLAO 1 XR8 Sn
0x00001C1 PADCONFIG7?  AF26  PRGO_PRU PRGO_PRU|PRGO_RG PRGO_PW RGMII4 TD GPIOO_76 MCASPL_A UARTE_RT
34 1 GPO13 1 GPI3 MI2TD2 |M1BO 2 XR9 Sn
0x00001C1 PADCONFIG78  AE25  PRGO_PRU PRGO_PRU|PRGO_RG PRGO_PW RGMII4 TD GPIOO_77 MCASP2_A UART2_CT
38 1 GPO14 1 GP4 MI2TD3 |MLAL 3 XRO Sn
0x00001C1 PADCONFIG79  |AF29  PRGO_PRU PRGO_PRU|PRGO_RG PRGO_PW |RGMII4_TX GPIOO_78 MCASP2_A UART2_RT
3c 1 GPO15 1 GPI5 |MI2TX C MLBI  CTL XR1 Sn
i
0x00001C1 PADCONFIGE0 | AG29  PRGO_PRU PRGO_PRU|PRGO_RG PRGO_PW |RGMII4_TX GPIOO_79 MCASP2_A
40 1.GPO16 1 GPI16 |MI2TXC ML A2 C XR2
0x00001C1 PADCONFIGBL Y25  PRGO_PRU PRGO_PRU PRGO_IEP1 PRGO_PW SPI3_CLK GPIO0_80 |GPMCO_A MCASP2_A BOOTMOD
44 1.GPO17 1 GP7 | EDC SYN M1 B2 D13 XR3 E3
C ouT1
0x00001C1 PADCONFIGE2  AA26  PRGO_PRU PRGO_PRU PRGO_IEP1 PRGO_PW SPI3_ DO MCAN12_T |GPIO0_81 |GPMCO_A MCASP2_A UART2_RX
48 1 GPO18 |1 GP8 | EDC LAT M1 _TZ IN X D14 FSX D
CH_INO
0x00001C1 PADCONFIGE3  AA29  PRGO_PRU PRGO_PRU PRGO_IEP1 PRGO_PW SPI3 D1 MCAN12_R |GPIO0_82 |GPMCO_A MCASP2_A
4c 1.GPO19 1 GP19 | EDC SYN M1 TZ OU X D15 CLKX
couto |T
0x00001C1 PADCONFIG84 Y26  PRGO_MDI 12C5_SCL MCAN13_T |GPIO0_83 |GPMCO_A2 DSS_FSYN MCASP2_A MCASP2_A
50 00_MDIO X 7 co FSR XR4
0X00001C1 |PADCONFIGE5  |AA27  PRGO_MDI 12C5_SDA MCAN13_R |GPIO0_84 |GPMCO_AQ DSS_FSYN MCASP2_A MCASP2_A
54 00_MDC X c2 CLKR XR5
0X00001C1 PADCONFIGE6  |U23 RGMII5_TX RMI7_CRS|12C2_SCL VOUTL DA |TRC_CLK |EHRPWMO GPIOO 85 |GPMCO_AL MCASP10_
58 CTL DV TAO “SYNCI ACLKX
0x00001C1 PADCONFIGE7  |U26 RGMII5_RX RMII7_RX_|12C2_SDA VOUTL DA |TRC_CTL |EHRPWMO GPIOO 86 |GPMCO_A2 MCASP10_
5C cTL ER TAL “SYNCO AFSX
0X00001C1 PADCONFIGE8 V28  RGMII5_TD UART3 RX SYNC2_OU VOUTL DA TRC_DATA EHRPWM_ |GPIOO_87 GPMCO_A3 MCASP10_
60 3 D T TA2 0 TZn_INO AXRO
0X00001C1 PADCONFIGEY  |V29  RGMII5_TD UART3 TX SYNC3_OU VOUTL DA TRC_DATA EHRPWMO GPIOD 88 GPMCO_A4 MCASP10_
64 2 D T TA3 1 A AXRL
0X00001C1 PADCONFIGS0 V27  RGMII5_TD RMII7_TXD |12C3_SCL VOUT1 DA TRC_DATA EHRPWMO |GPIOO_89 |GPMCO_AS MCASP11_
68 1 1 TA4 2 B ACLKX
0X00001C1 PADCONFIGI1  U28  RGMII5_TD RMII7_TXD |12C3_SDA VOUT1 DA TRC_DATA EHRPWML |GPIOO_90 |GPMCO_A6 MCASP11_
6C 0 0 TAS 3 A AFSX
0X00001C1 PADCONFIG92 U290 RGMII5_TX RMI7_TX_|12C6_SCL VOUTL DA | TRC_DATA |EHRPWML GPIOO 91 |GPMCO_A7 MCASP10_
70 c EN TA6 4 B AXR2
0x00001C1 PADCONFIGE3  |U25  RGMII5_RX 12C6_SDA VOUTL DA | TRC_DATA |EHRPWM_ GPIO0 92 |GPMCO_A8 MCASP10_ EHRPWM_
74 c TA7 5 TZn_IN1 AXR3 SOCA
0X00001C1 PADCONFIG94  U27  RGMII5_RD UART3 CT UART6_RX VOUTL DA TRC_DATA|EHRPWM2 GPIO0 93 |GPMCO_A9 MCASP11_
78 3 sn D TAS 6 A AXRO
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Table 4-125. Pin Multiplexing (continued)

BALL MUXMODE[14:0] SETTINGS
ADDRESS | REGISTER NAME = NUMBE
53 | R oM 0 1 ‘ 2 ‘ 3 4 5 6 7 8 9 ‘ 10 ‘ 11 ‘ 12 13 ‘ 14 ‘ Bootstrap
0x00001C1 [PADCONFIG95  |U24 RGMII5_RD UART3_RT UART6_TX VOUT1_DA TRC_DATA EHRPWM2 GPIO0_94 |GPMCO_A1 MCASP11_
7C 2 Sn D TA9 7 B 0 AXR1
0x00001C1 [PADCONFIG96  |R23 RGMII5_RD RMII7_RXD UART6_CT VOUT1_DA TRC_DATA EHRPWM_ GPIO0_95 \GPMCO_A1 MCASP11_ EHRPWM_
80 1 1 Sn TA10 8 TZn_IN2 1 AXR2 socB
0x00001C1 [PADCONFIG97  |T23 RGMII5_RD RMII7_RXD UART6_RT VOUT1_DA TRC_DATA GPIO0_96 |GPMCO_A1 MCASP11_
84 0 0 sn TA11 9 2 AXR3
0x00001C1 [PADCONFIG98  |Y28 RGMII6_TX RMII8_CRS VOUT1_DA TRC_DATA GPIO0_97 |GPMCO_A1 MCASP10_
88 _CTL _DV TA12 10 3 ACLKR
0x00001C1 [PADCONFIG99  |V23 RGMII6_RX RMII8_RX_ VOUT1_DA | TRC_DATA EHRPWM3 GPIO0_98 |GPMCO_Al MCASP10_
8C _CTL ER TA13 11 _A 4 AFSR
0x00001C1 PADCONFIG100 W23 RGMII6_TD UART4_RX SPI5_CS3 VOUT1_DA | TRC_DATA EHRPWM3 GPIO0_99 |GPMCO_A1l MCASP11_
90 3 D TA14 12 B 5 ACLKR
0x00001C1 PADCONFIG101 W28 RGMII6_TD UART4_TX SPI5_CS2 VOUT1_DA | TRC_DATA EHRPWM3 GPIO0_100 GPMCO_A1 MCASP11_
94 2 D TA15 13 _SYNCI 6 AFSR
0x00001C1 [PADCONFIG102  |V25 RGMII6_TD RMII8_TXD SPI5_D0 | VOUT1_VS | TRC_DATA EHRPWM3 GPIO0_101 GPMCO_A1 VOUT1_VP MCASP10_
98 1 1 YNC 14 _SYNCO 7 0_VSYNC AXR4
0x00001C1 PADCONFIG103 W27 RGMII6_TD RMII8_TXD SPI5_CSO VOUT1_HS | TRC_DATA EHRPWM_ GPIO0_102 GPMCO_A1 VOUT1_VP MCASP10_
aC 0 YNC 15 TZn_IN3 8 0_HSYNC AXR5
0x00001C1 PADCONFIG104 W29 RGMII6_TX RMII8_TX_ SPI5_CLK VOUT1_PC | TRC_DATA EHRPWM4 GPIO0_103 |GPMCO_A1 MCASP10_
A0 [¢] EN LK 16 _A 9 AXR6
0x00001C1 [PADCONFIG105 W26 RGMII6_RX AUDIO_EX VOUT1_DE TRC_DATA EHRPWM4 GPIO0_104 |GPMCO_A2 VOUT1_VP MCASP10_
A4 ¢} T_REFCLK 17 B 0 0_DE AXR7
2
0x00001C1 |PADCONFIG106 | Y29 RGMII6_RD UART4_CT UART5_RX [CLKOUT | TRC_DATA EHRPWM_ GPIO0_105 GPMCO_A2 MCASP11_
A8 3 Sn D 18 TZn_IN4 1 AXR4
0x00001C1 [PADCONFIG107  |Y27 RGMII6_RD UART4_RT UART5_TX TRC_DATA |[EHRPWMS5 GPIO0_106 |GPMCO_A2 MCASP11_
AC 2 Sn D 19 A 2 AXR5
0x00001C1 PADCONFIG108 W24 RGMII6_RD RMII8_RXD SPI5_D1 | VOUT1_EX | TRC_DATA EHRPWM5 GPIO0_107 GPMCO_BE MCASP11_
BO 1 1 TPCLKIN |20 B 1n AXR6
0x00001C1 PADCONFIG109 W25 RGMII6_RD RMII8_RXD SPI5_CS1 AUDIO_EX TRC_DATA EHRPWM_ GPIO0_108 GPMCO_DI MCASP11_
B4 0 0 T_REFCLK 21 TZn_IN5 R AXR7
3
0x00001C1 [PADCONFIG110  |V26 MDIOO_MD TRC_DATA GPIO0_109 GPMCO_W
B8 10 22 AIT3
0x00001C1 [PADCONFIG111  |V24 MDIOO_MD TRC_DATA GPIO0_110 GPMCO_W
BC [¢] 23 AIT2
0x00001C1 PADCONFIG112  AA2 SPIO_CSO UARTO_RT GPIO0_111
co Sn
0x00001C1 PADCONFIG113 |Y4 SPI0_CS1 CPTSO_TS 12C3_SCL DPO_HPD |PRG1_IEPO GPIOO_112
c4 _COMP _EDIO_OU
TVALID
0x00001C1 PADCONFIG114  AAl SPI0_CLK UARTI_CT 12C2_SCL GPIO0_113
cs Sn
0x00001C1 PADCONFIG115  AB5 SPI0O_DO UARTI1_RT |I2C2_SDA GPIO0_114
cc Sn
0x00001C1 PADCONFIG116  AA3 SPI0_D1 12C6_SCL GPIO0_115
DO
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Table 4-125. Pin Multiplexing (continued)

BALL MUXMODE[14:0] SETTINGS
ADDRESS | REGISTER NAME | NUMBE
53 | R UR 1 2 3 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 11 12 13 ‘ 14 ‘Bootstrap
0X00001C1 PADCONFIGLL7 Y3 SPI1_CSO UARTO_CT UART5_RX PRGO_IEPO GPIO0_116 PRGO_IEPO
D4 Sn D _EDIO_OU _EDC_LAT
TVALID CH_INO

0x00001C1 |PADCONFIG118 W4 SPI1_CS1 CPTSO_TS 12C3_SDA |UART5_TX GPIOO_117

D8 “SYNC D

0x00001C1 PADCONFIGI19 Y1 SPI1_CLK UART5_CT [2C4_SDA UART2_RX GPIO0_118 PRGO_IEPO

DC Sn D _EDC_SYN
c_ouTo

0x00001C1 PADCONFIGI20 Y5 SPI1DO  UARTS RT 12C4_ SCL | UART2_TX GPIO0_119 PRGO_IEPL

EO Sn D _EDC_LAT
CH_INO

0x00001C1 PADCONFIGI2L Y2 SPI1_D1 12C6_SDA GPIO0_120 PRGO_IEPL

E4 _EDC_SYN
c_ouTo

0x00001C1 PADCONFIGI22 |AB2  UARTO_RX SPI2_Cs1 GPIOO_121

E8 D

0x00001C1 PADCONFIGI23 AB3  UARTO_TX SPI2_Cs2 SPI7_CS1  GPIOO_122

EC D

0x00001C1 PADCONFIGI24 AC2  UARTO_CT TIMER_IO6 SPIO_CS2 MCAN2_RX SPI2_CSO EQEPO_A GPIO0_123

FO sn

0X00001C1 PADCONFIGI25 ABL  UARTO_RT TIMER_IO7 SPIO_CS3 MCAN2 TX SPI2_CLK EQEPO_B GPIO0_124

F4 sn

0X00001C1 PADCONFIGI26 | AA4  UARTL RX SPI7_CS2 | GPIOO_125

F8 D

0x00001C1 PADCONFIGI27 AB4  UARTL TX 13C0_SDAP |SPI7_CS3 | GPIOO_126

FC D ULLEN

0x00001C2 PADCONFIGI28 | AC4  UARTL CT MCAN3_RX SPI2.D0  EQEPO_S GPIO0_127

00 Sn

0x00001C2 PADCONFIGI29 ADS  UARTLRT MCAN3_TX SPI2.D1  EQEPO_| GPIOL 0

04 Sn

0x00001C2 |PADCONFIG130  |W5 MCANO_RX 12C2_ScL GPIOL 1

08

0X00001C2 |PADCONFIG13L  |W6 MCANO_TX 12C2_SDA GPIOL 2

oc

0X00001C2 |PADCONFIG132  |W3 MCANL_RX UART6_CT |UART9_RX |USBO_DRV |USB1_DRV GPIOL 3

10 sn D VBUS VBUS

0x00001C2 PADCONFIG133 V4 MCANL TX UART6_RT |UART9_TX |USBO_DRV USB1 DRV GPIOL 4

14 Sn D VBUS VBUS

0x00001C2 |PADCONFIG134  |W2 13C0_SCL MMC2_SD |UART9_CT |MCAN2_RX 12C6_SCL |DPO_HPD |PCIEO_CLK GPIOL 5 | UART6_RX

18 cD Sn REQN D

0x00001C2 |PADCONFIG135  |W1 13C0_SDA MMC2_SD |UART9_RT |MCAN2_TX 12C6_SDA PCIEL_CLK GPIOL 6 | UART6_TX

1c WP Sn REQN D

0x00001C2 PADCONFIGI36 AC5  12CO_SCL GPIOL_7

20

0X00001C2 PADCONFIGI37 AA5  12CO_SDA GPIOL 8

24

0x00001C2 | PADCONFIG138 | Y6 12C1_SCL | CPTSO_HW GPIOL 9

28 1TSPUSH
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Table 4-125. Pin Multiplexing (continued)

NOILVINHO4NI SONVAAQV

BALL MUXMODE[14:0] SETTINGS
ADDRESS | REGISTER NAME | NUMBE
53| (R UR 0 1 ‘ 2 ‘ 3 4 ‘ 5 6 ‘ 7 ‘ 8 9 10 11 12 13 14 ‘Bootstrap
0X00001C2 PADCONFIGI39 AA6  12CL SDA CPTSO_HW GPIOL_10
2¢ 2TSPUSH
0x00001C2  PADCONFIG140 U2 ECAPO_IN_ SYNCO_OU|CPTSO_RF SPI2_CS3 13CO_SDAP SPI7_CSO GPIOL 11
30 APWM OU T T CLK ULLEN
T
0x00001C2 PADCONFIG141 U3 EXT_REFC SYNC1_OU SPI7_CLK GPIO1_12
34 LK1 T
0x00001C2 PADCONFIG142 V6 TIMER_IO0 ECAPL_IN_ SYSCLKOU SPI7.D0  GPIO1 13 BOOTMOD
38 APWM OU TO E4
T
0x00001C2 PADCONFIG143 V5 TIMER_IO1 ECAP2_IN_| OBSCLKO SPI7.D1 GPIO1 14 BOOTMOD
3c APWM_OU E5
T
0x00001C2 PADCONFIG144 |R26 ~ MMCL DA UART7_RX GPIOL_15
40 T3 D
0x00001C2 PADCONFIG145 R25  MMCL DA UART7_TX GPIOL_16
a4 T2 D
0X00001C2 |PADCONFIG146 P24 MMCL DA UART7 CT ECAPO_IN_ TIMER_IO0 UART4_RX GPIOL_17
48 T1 sn APWM_OU D
T
0x00001C2 PADCONFIG147 |R24  MMCL DA UART7 RT ECAPL IN_ TIMER_IO1 UART4_TX GPIOL_18
4C T0 sn APWM_OU D
T
0X00001C2 PADCONFIG148 P25  MMCL_CLK UART8 RX 12C4_SCL GPIOL_19
50 D
0x00001C2 PADCONFIG149 R29  MMCL CM UART8 TX 12C4_SDA GPIOL_20
54 D D
0x00001C2 PADCONFIGI50 P23 MMCL SD UART8 CT UARTO DC TIMER_I02 EQEP2 | | PCIE2_CLK GPIOL 21 PRGO_IEPO
58 cD Sn Dn REQN _EDC_LAT
CH_INL
0x00001C2 PADCONFIGI5SL R28  MMCL SD UART8 RT UARTO DS TIMER 103 ECAP2 IN_ EQEP2 S PCIE3 CLK GPIOL 22 PRGO_IEPO
5C wp Sn Rn APWM_OU REQN _EDC_SYN
T C_ouT1
0x00001C2 PADCONFIG152  T28 MMC2_DA UART9_RX |CPTSO_HW 12C5_SCL GPIOL 23
60 3 D 1TSPUSH
0x00001C2 PADCONFIGI53  T29 MMC2_DA UART9_TX |CPTSO_HW 12C5_SDA GPIOL 24
64 2 D 2TSPUSH
0x00001C2 |PADCONFIG154 | T27 MMC2_DA UART9_CT |UARTO_DT TIMER_IO4 UART6_RX EQEP2_A GPIOL 25 PRGO_IEPL
68 1 Sn Rn D _EDC_LAT
CH_INL
0x00001C2 PADCONFIG1S5 T4 MMC2_DA UART9_RT |UARTO_RIn TIMER_IO5 UART6_TX EQEP2_B GPIOL 26 PRGO_IEPL
6C T0 Sn D _EDC_SYN
C_ouT1
0x00001C2 PADCONFIG1S6  T26 MMC2_CLK USBO_DRV |USB1_DRV | TIMER_IO6 12C3_SCL |UART3_RX GPIOL 27
70 VBUS VBUS D
0x00001C2 PADCONFIGIS7  T25 MMC2_CM USBO_DRV |USB1_DRV TIMER_IO7 12C3_SDA |UART3_TX GPIOL 28
74 D VBUS VBUS D
0x00001C2 | PADCONFIG158  |T6 RESETSTA
78 Tz
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Table 4-125. Pin Multiplexing (continued)

BALL

ADDRESS | REGISTER NAME A NUMBE

R
0x00001C2 |PADCONFIG159 Ul
7C
0x00001C2 [ PADCONFIG160 U4
80
0x00001C2 PADCONFIG161 V1
84
0x00001C2 PADCONFIG162 V3
88
0x00001C2 PADCONFIG163 V2
8C
0x00430C0 \WKUP_PADCONFI |[E20
00 GO
0x00430C0 \WKUP_PADCONFI |C21
04 G1
0x00430C0 \WKUP_PADCONFI |D21
08 G2
0x00430C0 \WKUP_PADCONFI D20
oc G3
0x00430C0 'WKUP_PADCONFI |G19
10 G4
0x00430C0 'WKUP_PADCONFI G20
14 G5
0x00430C0 \WKUP_PADCONFI |F20
18 G6
0x00430C0 \WKUP_PADCONFI |F21
ic G7
0x00430C0 \WKUP_PADCONFI |[E21
20 G8
0x00430C0 \WKUP_PADCONFI |B22
24 G9
0x00430C0 'WKUP_PADCONFI |G21
28 G10
0x00430C0 \WKUP_PADCONFI |F19
2C G11
0x00430C0 \WKUP_PADCONFI |[E19
30 G12

MUXMODE[14:0] SETTINGS

PORz_OUT

SOC_SAFE
TY_ERROR
n

TDI
TDO

™S

MCU_OSPI
0_CLK

MCU_OSPI
0_LBCLKO

MCU_OSPI
0_DQS

MCU_OSPI
0_D0

MCU_OSPI
0_D1

MCU_OSPI
0_D2

MCU_OSPI
0_D3

MCU_OSPI
0_D4

MCU_OSPI
0_D5

MCU_OSPI
0_D6

MCU_OSPI
0_D7

MCU_OSPI
0_CSno

MCU_OSPI
0_CSn1

MCU_HYP
ERBUSO0_C
K

MCU_HYP
ERBUSO_C
Kn

MCU_HYP
ERBUSO_R
wDS

MCU_HYP
ERBUSO0_D
Qo
MCU_HYP
ERBUSO0_D
Q1
MCU_HYP
ERBUSO0_D
Q2
MCU_HYP
ERBUSO0_D
Q3
MCU_HYP
ERBUSO0_D
Q4
MCU_HYP
ERBUSO0_D
Q5
MCU_HYP
ERBUSO0_D
Q6
MCU_HYP
ERBUSO0_D
Q7
MCU_HYP

ERBUSO_C
Sno

MCU_HYP
ERBUSO_R
ESETn

4 ‘ 5 ‘ 6 ‘ 7

WKUP_GPI
00_16

WKUP_GPI
00_17

WKUP_GPI
00_18

WKUP_GPI
00_19

WKUP_GPI
00_20

WKUP_GPI
00_21

WKUP_GPI
00_22

WKUP_GPI
00_23

WKUP_GPI
00_24

WKUP_GPI
00_25

WKUP_GPI
00_26

WKUP_GPI
00_27

WKUP_GPI
00_28

8

10

11 12 13 ‘ 14 ‘Bootstrap
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Table 4-125. Pin Multiplexing (continued)

BALL

MUXMODE[14:0] SETTINGS

ADDRESS | REGISTER NAME | NUMBE
53 | R UR 1 2 3 4 5 6 ‘ 7 ‘ 8 10 11 12 13 ‘ 14 ‘ Bootstrap
0x00430C0 |WKUP_PADCONFI |F22 MCU_OSPI WKUP_GPI
34 G13 1.CLK 00_29
0x00430CO |WKUP_PADCONFI A23  MCU_OSPI MCU_OSPI MCU_HYP MCU_OSP! |\ WKUP_GPI
38 Gl4 1 LBCLKO 0.CSn2  ERBUSO R 0 _RESET_ 00_30
ESETON 0oUTo
0x00430CO |WKUP_PADCONFI B23  MCU_OSPI MCU_OSPI MCU_HYP MCU_OSP! |\ WKUP_GPI
3C G15 1D0S  0.CSn3  |ERBUSOI 0_ECC_FAI|00_31
NTh L
0x00430CO WKUP_PADCONFI D22 MCU_OSPI WKUP_GPI
40 G16 1 DO 0032
0x00430CO WKUP_PADCONFI G22  MCU_OSPI MCU_UAR |MCU_SPI1 WKUP_GPI
44 G17 1.D1 TORXD _CSI 0033
0x00430CO WKUP_PADCONFI D23 MCU_OSPI MCU_UAR |MCU_SPI1 WKUP_GPI
48 G18 1.D2 TOTXD _CS2 00_34
0x00430C0 WKUP_PADCONFI C23  MCU_OSPI MCU_UAR |MCU_SPIO WKUP_GPI
4c G19 1.D3 To CTsn _CSI 00_35
0x00430C0 WKUP_PADCONFI C22  MCU_OSPI WKUP_GPI
50 G20 1.CSn0 00_36
0x00430CO \WKUP_PADCONFI E22  MCU_OSPI MCU_HYP |MCU_TIME MCU_HYP MCU_UAR MCU_SPIO MCU_OSPI WKUP_GPI
54 G21 1.CSnl  ERBUSO_ R_IO0 ERBUSO_C TO_RTSn | CS2 0_RESET_ 00_37
WPn Snl OuUT1
0x00430CO |WKUP_PADCONFI |B27  MCU_RGMI MCU_RMII WKUP_GPI
58 G22 11 TX CTL 1 CRS_DV 00_38
0x00430C0 |WKUP_PADCONFI (C25  MCU_RGMI MCU_RMII WKUP_GPI
5C G23 I1_RX_CTL 1 RX_ER 00_39
0x00430CO |WKUP_PADCONFI A28 MCU_RGMI MCU_TIME MCU_ADC WKUP_GPI
60 G24 11TD3  R_I02 _EXT_TRIG 00_40
GERG
0x00430CO |WKUP_PADCONFI A27  MCU_RGMI MCU_TIME MCU_ADC WKUP_GPI
64 G25 11TD2  R._IO3 _EXT_TRIG 00_41
GERIL
0x00430CO |WKUP_PADCONFI |A26  MCU_RGMI MCU_RMII WKUP_GPI
68 G26 I1TD1 1 TXD1 00_42
0x00430CO |WKUP_PADCONFI [B25  MCU_RGMI MCU_RMII WKUP_GPI
6C G27 11_TDO 1 _TXDO 00_43
0x00430CO |WKUP_PADCONFI |B26  MCU_RGMI MCU_RMII WKUP_GPI
70 G28 ILTXC 1 TXEN 00_44
0x00430C0 |WKUP_PADCONFI (C24  MCU_RGMI MCU_RMII WKUP_GPI
74 G29 I1RXC 1 REF CL 00_45
K

0x00430C0 |WKUP_PADCONFI A25  MCU_RGMI MCU_TIME WKUP_GPI
78 G30 I1RD3  R_IO4 00_46
0x00430C0 |WKUP_PADCONFI D24 MCU_RGMI MCU_TIME WKUP_GPI
7C G31 I1RD2  R_IO5 00_47
0x00430CO |WKUP_PADCONFI |A24  MCU_RGMI MCU_RMII WKUP_GPI
80 G32 I1RDL 1 RXDL 00_48
0x00430CO |WKUP_PADCONFI |B24  MCU_RGMI MCU_RMII WKUP_GPI
84 G33 I1RDO 1 RXDO 00_49
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Table 4-125. Pin Multiplexing (continued)

BALL MUXMODE[14:0] SETTINGS
ADDRESS | REGISTER NAME | NUMBE
53 | R UR 0 1 2 3 4 ‘ 5 ‘ 7 ‘ 8 10 11 12 13 ‘ 14 ‘Bootstrap
0x00430C0 WKUP_PADCONFI E23  MCU_MDIO WKUP_GPI
88 G34 0_MDIO 00_50
0x00430C0 WKUP_PADCONFI F23  MCU_MDIO WKUP_GPI
8c G35 0_MDC 00 51
0x00430C0 WKUP_PADCONFI E27  MCU_SPIO WKUP_GPI MCU_BOO
90 G36 CLK 00 52 TMODEQO
0x00430C0 WKUP_PADCONFI E24  MCU_SPIO WKUP_GPI MCU_BOO
94 G37 DO 00 53 TMODEOL
0x00430C0O \WKUP_PADCONFI E28  MCU_SPI0 MCU_TIME WKUP_GPI MCU_BOO
98 G38 D1 R_I00 00 54 TMODE02
0x00430C0 \WKUP_PADCONFI E25  MCU_SPI0 MCU_TIME WKUP_GPI
9C G39 _Cso R_IO1 00_55
0x00430C0 WKUP_PADCONFI 129 WKUP_UA WKUP_GPI
A0 G40 RTO_RXD 00_56
0x00430C0 WKUP_PADCONFI 128 WKUP_UA WKUP_GPI
A4 G4l RTO_TXD 00 57
0x00430C0 \WKUP_PADCONFI D29 MCU_MCA WKUP_GPI
A8 G42 NO_TX 00 58
0x00430C0 \WKUP_PADCONFI C29  MCU_MCA WKUP_GPI
AC G43 NO_RX 00 59
0x00430CO \WKUP_PADCONFI F26  MCU_SPI1 MCU_SPI1 WKUP_GPI MCU_BOO
BO G4 CLK CLK 000 TMODE03
0x00430CO \WKUP_PADCONFI F25  MCU_SPI1 MCU_SPI1 WKUP_GPI MCU_BOO
B4 G45 DO DO 001 TMODEO4
0x00430C0 \WKUP_PADCONFI [F28  MCU_SPI1 MCU_SPI1 WKUP_GPI MCU_BOO
B8 G46 D1 D1 00 2 TMODEOS5
0x00430C0 | WKUP_PADCONFI |F27 MCU_SPIL MCU_SPI1 WKUP_GPI
BC G47 Cso Cso 00 3
0x00430C0 WKUP_PADCONFI G25  MCU_MCA MCU_MCA MCU_SPIO | MCU_ADC WKUP_GPI
co G48 NLTX  NLTX  CS3 _EXT_TRIG 00 4
GERO
0x00430C0 WKUP_PADCONFI G24  MCU_MCA MCU_MCA MCU_SPI1 | MCU_ADC WKUP_GPI
ca G49 NLRX  NLRX  CS3 _EXT_TRIG 005
GERL

0x00430C0 WKUP_PADCONFI F29  \WKUP_UA WKUP_UA [MCU_CPT |MCU_I2C1 WKUP_GPI
cs G50 RTO_CTSn RTO_CTSn |SO_HWITS | SCL 00 6

PUSH
0x00430C0 WKUP_PADCONFI G28  \WKUP_UA WKUP_UA [MCU_CPT |MCU_I2C1 WKUP_GPI
cc G51 RTO_RTSn RTO_RTSn |SO_HW2TS _SDA 007

PUSH
0x00430C0 WKUP_PADCONFI G27  MCU_I2C1 MCU_I2C1 MCU_CPT |MCU_I3C1 MCU_TIME WKUP_GPI
DO G52 scL scL S0_TS_SY | _SCL R_I06 008

NC
0x00430C0 WKUP_PADCONFI G26  MCU_I2C1 MCU_I2C1 MCU_CPT |MCU_I3C1 MCU_TIME WKUP_GPI
D4 G53 _SDA _SDA S0.TS CO _SDA R_I07 009

MP
0x00430C0 WKUP_PADCONFI H26  MCU_EXT_ MCU_EXT |MCU_UAR |MCU_ADC MCU_CPT MCU_SYS WKUP_GPI
D8 G54 REFCLKO ~ |REFCLKO | TO_TXD | EXT_TRIG SO_RFT C |CLKOUTO 00_10

GERO LK
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Table 4-125. Pin Multiplexing (continued)

BALL MUXMODE[14:0] SETTINGS

ADDRESS | REGISTER NAME = NUMBE

53 | R oM 0 1 ‘ 2 ‘ 3 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 9 10 11 12 13 ‘ 14 ‘Bootstrap
0x00430C0 |WKUP_PADCONFI |H27 MCU_OBS MCU_OBS MCU_UAR MCU_ADC MCU_TIME MCU_I3C1 MCU_CLK WKUP_GPI
DC G55 CLKO CLKO TO_RXD | _EXT_TRIG R_IO1 _SDAPULL OUTO 00_11

GER1 EN
0x00430C0 |WKUP_PADCONFI | G29 MCU_UAR MCU_SPIO WKUP_GPI MCU_BOO
EO G56 TO_TXD _Csi 00_12 TMODEO8
0x00430C0 |WKUP_PADCONFI |H28 MCU_UAR MCU_SPI1 WKUP_GPI MCU_BOO
E4 G57 TO_RXD _CS1 00_13 TMODEO9
0x00430C0 |WKUP_PADCONFI |H29 MCU_UAR 'MCU_SPIO WKUP_GPI MCU_BOO
E8 G58 TO_CTSn _CS2 00_14 TMODEO06
0x00430C0 |WKUP_PADCONFI |27 MCU_UAR MCU_SPI1 WKUP_GPI MCU_BOO
EC G59 TO_RTSn _CS2 00_15 TMODEO7
0x00430C0 'WKUP_PADCONFI D26 MCU_I3CO MCU_UAR MCU_TIME WKUP_GPI
FO G60 _scL TO_CTSn R_IO8 00_60
0x00430C0 'WKUP_PADCONFI D25 MCU_I3CO MCU_UAR MCU_TIME WKUP_GPI
F4 G61 _SDA TO_RTSn R_I09 00_61
0x00430C0 |WKUP_PADCONFI |J25 WKUP_I2C WKUP_GPI
F8 G62 0_SCL 00_62
0x00430C0 |WKUP_PADCONFI |H24 WKUP_I2C WKUP_GPI
FC G63 0_SDA 00_63
0x00430C1 \WKUP_PADCONFI |26 MCU_I2C0 WKUP_GPI
00 G64 _scL 00_64
0x00430C1 |WKUP_PADCONFI |H25 MCU_I2C0 WKUP_GPI
04 G65 _SDA 00_65
0x00430C1 |WKUP_PADCONFI |E26 MCU_I3CO WKUP_GPI
08 G66 _SDAPULL 00_66
EN
0x00430C1 \WKUP_PADCONFI G23 PMIC_POW MCU_I3C1 WKUP_GPI
oc G67 ER_EN1 _SDAPULL 00_67
EN
0x00430C1 |WKUP_PADCONFI | D27 MCU_SAFE
10 G68 TY_ERROR
n

0x00430C1 |WKUP_PADCONFI | D28 MCU_RES
14 G69 ETz
0x00430C1 |WKUP_PADCONFI |C27 MCU_RES
18 G70 ETSTATz
0x00430C1 |WKUP_PADCONFI |B28 MCU_POR
1c G71 z_OUT
0x00430C1 |WKUP_PADCONFI |E29 TCK
20 G72
0x00430C1 |WKUP_PADCONFI |F24 TRSTn
24 G73
0x00430C1 |WKUP_PADCONFI |C26 EMUO
28 G74
0x00430C1 |WKUP_PADCONFI |B29 EMU1
2c G75
0x00430C1 |WKUP_PADCONFI |K25 MCU_ADC
30 G76 0_AINO
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Table 4-125. Pin Multiplexing (continued)

BALL MUXMODE[14:0] SETTINGS
ADDRESS | REGISTER NAME | NUMBE

53| (R UR 0 3 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 10 11 12 13 ‘ 14 ‘Bootstrap
0x00430C1 WKUP_PADCONFI K26  MCU_ADC
34 G77 0_AINL
0x00430C1 WKUP_PADCONFI K28 MCU_ADC
38 G78 0_AIN2
0x00430C1 WKUP_PADCONFI L28 MCU_ADC
3c G79 0_AIN3
0x00430C1 WKUP_PADCONFI K24 MCU_ADC
40 G80 0_AIN4
0x00430C1 WKUP_PADCONFI K27 MCU_ADC
44 G81 0_AIN5
0x00430C1 WKUP_PADCONFI K29 MCU_ADC
48 G82 0_AING
0x00430C1 WKUP_PADCONFI L29 MCU_ADC
4c G83 0_AIN7
0x00430C1 WKUP_PADCONFI N23 MCU_ADC
50 G84 1 AINO
0x00430C1 WKUP_PADCONFI M25 MCU_ADC
54 G85 1 AINL
0x00430C1 | WKUP_PADCONFI | L24 MCU_ADC
58 G86 1 AIN2
0x00430C1 |WKUP_PADCONFI |L26 MCU_ADC
5C G87 1 AIN3
0x00430C1 WKUP_PADCONFI N24 MCU_ADC
60 G8s8 1 AIN4
0x00430C1 WKUP_PADCONFI M24  MCU_ADC
64 G89 1 AINS
0x00430C1 WKUP_PADCONFI L25 MCU_ADC
68 G90 1 AING
0x00430C1 WKUP_PADCONFI L27 MCU_ADC
6C Go1 1 AIN7
0x00430C1 WKUP_PADCONFI C28 RESET RE
70 G92 Qz
0x00430C1 |\ WKUP_PADCONFI 124 PORz

74 G93
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45 Connections for Unused Pins

This section describes the Unused/Reserved balls connection requirements.

NOTE
All power balls must be supplied with the voltages specified in Section 5.4, Recommended
Operating Conditions, unless otherwise specified in Section 4.3, Signal Descriptions.

Table 4-126. Unused Balls Specific Connection Requirements

BALL NUMBER BALL NAME CONNECTION REQUIREMENTS
M29 wkup_osc0_xi
P29 oscl xi
N28 wkup_lIfoscO_xi
F24 trstn
K25 mcu_adc0_ain0
K26 mcu_adc0_ainl
K28 mcu_adc0_ain2
L28 mcu_adc0_ain3
K24 mcu_adcO_ain4
K27 mcu_adc0_ain5
K29 mcu_adc0_ain6
L29 mcu adcO ain7 Each of these balls must be connected to VSS through a
— — separate external pull resistor to ensure these balls are held to
N23 mcu_adcl_ain0 a valid logic low level if unused.
M25 mcu_adcl_ainl
L24 mcu_adcl_ain2
L26 mcu_adcl_ain3
N24 mcu_adcl_ain4
M24 mcu_adcl_ain5
L25 mcu_adcl_ain6
L27 mcu_adcl_ain7
B2 ddr0_dqgsOp
E3 ddr0_dgslp
M3 ddr0_dgs2p
R2 ddr0_dgs3p
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Table 4-126. Unused Balls Specific Connection Requirements (continued)
BALL NUMBER BALL NAME CONNECTION REQUIREMENTS
D28 mcu_resetz
H23 mcu_porz
J24 porz
E29 tck
V2 tms
J25 wkup_i2c0_scl
H24 wkup_i2c0_sda
H25 mcu_i2c0_sda
J26 mcu_i2c0_scl
Y6 i2c1_scl .
—— Each of these balls must be connected to the corresponding
AAB i2cl_sda power supply through a separate external pull resistor to
AA5 i2c0 sda ensure these balls are held to a valid logic high level if
— unused.®
AC5 i2c0_scl
AC18 extintn
V1 tdi
V3 tdo
B29 emul
C26 emu0
B1 ddr0_dgsOn
E2 ddrO_dgsln
M2 ddr0_dgs2n
R1 ddr0_dgs3n
AB11 vpp_core
F17 VPP_MCU Each of these balls must be left unconnected if unused.
AE1 mmcO_calpad

(1) To determine which power supply is associated with any 10 refer to Table 4-1, Pin Attributes.

Table 4-127. Reserved Balls Specific Connection Requirements

BALLS

CONNECTION REQUIREMENTS

N13

A29/AJ1/U11/U12/U13/T11/T12/T13/M11/M12/M13/N11/N12/

These balls do not exist on the package.

F10/

AA23/F13

N25/AJ29 /P26 / R27/AD4 /E18 /F18/G10/F11/N6/L6/F6/E6/G9/

These balls must be left unconnected.
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NOTE
All other unused signal balls without Pad Configuration Register can be left unconnected.

NOTE
All other unused signal balls with a Pad Configuration Register can be left unconnected with
their multiplexing mode set to GPIO input and internal pulldown resistor enabled.

Unused balls are defined as those which only connect to a PCB solder pad. This is the only
use case where internal pull resistors are allowed as the only source/sink to hold a valid logic
level.

Any balls connected to a via, test point, or PCB trace are considered used and must not
depend on the internal pull resistor to hold a valid logic level.

Internal pull resistors are weak and may not source enough current to maintain a valid logic
level for some operating conditions. This may 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 may be required to hold a valid logic level on balls with
external connections.

If balls are allowed to float between valid logic levels, the input buffer may enter a high-
current state which could damage the 10 cell.
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5 Specifications

NOTE
All specifications listed are preliminary and may change during device characterization.
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5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®®

PARAMETER MIN MAX UNIT
VDD_CORE MAIN domain core supply -0.3 1.05 Y
vDD_MCU MCUSS core supply -0.3 1.05 Y
VDD_CPU CPU core supply -0.3 1.05 Y
VDDA _0P8_DLL_MMCO MMCO DLL analog supply -0.3 1.05 Y
VDDAR_CORE MAIN domain RAM supply -0.3 1.05 Y
VDDAR_MCU MCUSS RAM supply -0.3 1.05 v
VDDAR_CPU CPU RAM supply -0.3 1.05 v
VDDA_0P8_DP Displayport SERDES analog supply low -0.3 1.05 Y
VDDA _0P8_DP_C Displayport SERDES clock supply -0.3 1.05 Y
VDDA_0P8_DSITX DSITX clock supply -0.3 1.05 Y
VDDA _0P8_DSITX_C DSITX clock supply -0.3 1.05 Y
VDDA_0P8_CSIRX CSIRX analog supply low -0.3 1.05 Y
VDDA_OP8_SERDESO_1 SERDESO0-1 analog supply low -0.3 1.05 Y
VDDA_OP8_SERDES2_3 SERDES2-3 analog supply low -0.3 1.05 Y
VDDA _OP8_SERDES_CO0_1 | SERDESO-1 clock supply -0.3 1.05 \%
VDDA _OP8_SERDES_C2_3 | SERDES2-3 clock supply -0.3 1.05 \%
VDDA_0P8_USB USBO0-1 0.8 V analog supply -0.3 1.05 Y
VDDA_0P8_UFS UFS analog supply low -0.3 1.05 Y
VDDA _OP8_PLL_MLB MLB PLL analog supply -0.3 1.05 Y
VDDA_0OP8_PLL_DDR DDR PLL analog supply -0.3 1.05 Y
VDDA_1P8_USB USBO0-1 1.8 V analog supply -0.3 2.2 Y
VDDA_1P8_UFS UFS analog supply high -0.3 2.2 Y
VDDA_1P8_DP Displayport SERDES analog supply high -0.3 2.2 Y
VDDA_1P8_DSITX DSITX analog supply high -0.3 2.2 Y
VDDA_1P8_CSIRX CSIRX analog supply high -0.3 2.2 Y
VDDA_1P8_SERDESO_1 SERDESO0-1 analog supply high -0.3 2.2 Y
VDDA_1P8_SERDES2_3 SERDES2-3 analog supply high -0.3 2.2 Y
VDDA_3P3_USB USBO0-1 3.3 V analog supply -0.3 3.8 Y
VDDA_MCU_PLLGRPO Analog supply for MCU PLL Group 0 -0.3 2.2 Y
VDDA_PLLGRPO Analog supply for Main PLL Group 0 -0.3 2.2 Y
VDDA _PLLGRP1 Analog supply for Main PLL Group 1 -0.3 2.2 Y
VDDA _PLLGRP2 Analog supply for Main PLL Group 2 -0.3 2.2 Y
VDDA _PLLGRP3 Analog supply for Main PLL Group 3 -0.3 2.2 Y
VDDA _PLLGRP4 Analog supply for Main PLL Group 4 -0.3 2.2 Y
VDDA_PLLGRP5 Analog supply for MAIN PLL Group 5 (DDR) -0.3 2.2 Y
VDDA_PLLGRP6 Analog supply for MAIN PLL Group 6 -0.3 2.2 Y
VDDA_WKUP Oscillator supply for WKUP domain -0.3 2.2 Y
VDDA_ADCO ADC analog supply -0.3 2.2 Y
VDDA_ADC1 ADC analog supply -0.3 2.2 Y
VDDA_MCU_TEMP Analog supply for temperature sensor 0 in MCU domain -0.3 2.2 Y
VDDA_POR_WKUP WKUP domain analog supply -0.3 2.2 Y
VDDA_1P8_MLB MLB 10 supply (6-pin interface) -0.3 2.2 Y
VDDA _TEMP_0_1 Analog supply for temperature sensor 0 -0.3 2.2 Y
VDDA _TEMP_2_3 Analog supply for temperature sensor 2 -0.3 2.2 Y
VDDS_DDR DDR inteface power supply -0.3 1.2 Y
VDDS_DDR_BIAS Bias supply for LPDDR4 -0.3 1.2 Y
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Absolute Maximum Ratings (continued)

over operating free-air temperature range (unless otherwise noted)®®

PARAMETER MIN MAX UNIT
VDDS_DDR_C 10 power for DDR Memory Clock Bit (MCB) macro -0.3 1.2 \%
VDDS_MMCO MMCO IO supply -0.3 2.2 \Y
VDDS_0OSC1 HFOSC1 supply -0.3 2.2 \Y
VDDSHV0_MCU 10 supply MCUSS general |10 group, and MCU and -0.3 3.8 \%
MAIN domain warm reset pins

VDDSHVO0 10 supply for MAIN domain general -0.3 3.8 \%
VDDSHV1_MCU 10 supply for MCUSS 1O group 1 -0.3 3.8 \%
VDDSHV1 10 supply for MAIN domain 10 group 1 -0.3 3.8 \%
VDDSHV2_MCU 10 supply for MCUSS IO group 2 -0.3 3.8 \%
VDDSHV2 10 supply for MAIN domain 10 group 2 -0.3 3.8 \%
VDDSHV3 10 supply for MAIN domain 10 group 3 -0.3 3.8 \%
VDDSHV4 10 supply for MAIN domain 10 group 4 -0.3 3.8 \%
VDDSHV5 10 supply for MAIN domain 10 group 5 -0.3 3.8 \%
VDDSHV6 10 supply for MAIN domain 10 group 6 -0.3 3.8 \%
VMON_IR_VEXT Voltage Monitor for External 1.8V supply -0.3 2.2 \%
VMON_ER_VSYS Voltage Monitor for System supply(”) -0.3 2.2 v
VPP_CORE Supply voltage range for CORE EFUSE domain TBD TBD \%
VPP_MCU Supply voltage range for MCU EFUSE domain TBD TBD \%
USBO_VBUS Voltage range for USB VBUS comparator input TBD TBD \%
USB1_VBUS Voltage range for USB VBUS comparator input TBD TBD \%
Steady State Max. Voltage at all fail-safe 10 pins 12C0_SCL, 12C0_SDA, -0.3 3.8 \%

12C1_SCL, 12C1_SDA, NMin

DDR_FS_RESETn TBD TBD
Steady State Max. Voltage at all other 10 pins® -0.3 10 supply voltaggg v
Transient Overshoot and Undershoot specification at | 20% of 10 supply voltage for up 0.2 x VDD® \%
10 pin to 20% of signal period

(see Figure 5-1, 10 Transient

Voltage Ranges)
Latch-up Performance® Class Il (105°C) TBD TBD mA

Class Il (125°C) TBD TBD mA
Ts1a® Storage temperature -55 +150 °C

()

@

®

4)

®)

©)
@)

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Section 5.4, Recommended
Operating Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

All voltage values are with respect to their associated VSS or VSSA_x, unless otherwise noted.

This parameter applies to all 10 pins which are not fail-safe and the requirement applies to all values of 1O 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.

For current pulse injection:

Pins stressed per JEDEC JESD78D (Class Il) and passed with specified 1/O pin injection current and clamp voltage of 1.5 times
maximum recommended I/O voltage and negative 0.5 times maximum recommended I/O voltage.

For overvoltage performance:

Supplies stressed per JEDEC JESD78D (Class Il) and passed specified voltage injection.

For tape and reel the storage temperature range is [-10°C; +50°C] with a maximum relative humidity of 70%. Tl recommends returning
to ambient room temperature before usage.

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

An external resistor divider is required to create the VMON input value that triggers with V1 = 0.45 when the Vgys level reaches the
minimum allowed threshold. A series resistor R2 (VMON_ER_VSYS = Vgyg X R1/ (R1 + R2)) of at least 10kQ is recommended to limit
current.
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Fail-safe 10 terminals are designed such they do not have dependencies on the respective IO 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 [2C0_SCL, [2C0_SDA, 12C1_SCL, I12C1_SDA,
DDR_FS_RESETn, and NMIn 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 5.1.

Overshoot = 20% of nominal
10 supply voltage

»

T

overshoot

Tpenod

T

undershoot

»

(1) Tovershoot * Tundershoot < 20% of Tperiod

Figure 5-1. 10 Transient Voltage Ranges

10 supply voltage

lUndershoot =20% of nominal

5.2 ESD Ratings
VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001M + 1000
V(esp) Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- +250 v
c101® £25
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
5.3 Power-On-Hour (POH) Limits®®®
IP VOLTAGE DOMAIN | VOLTAGE (V) (MAX) | FREQUENCY (MHz) Ticc) e
(MAX)
All 100% Al All Supported OPPs Automotive Profile® 20000

(1) The information in the section below is provided solely for your convenience and does not extend or modify the warranty provided under
TI's standard terms and conditions for Tl semiconductor products.

(2) Unless specified in the table above, all voltage domains and operating conditions are supported in the device at the noted temperatures

(3) POH is a functional of voltage, temperature and time. Usage at higher voltages and temperatures will result in a reduction in POH to
achieve the same reliability performance. For assessment of alternate use cases, contact your local TI representative.

(4) Automotive profile is defined as 20000 power on hours with junction temperature as follows: 5%@-40°C, 65%@70°C, 20%@110°C,

10%@125°C.

5.4 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

SUPPLY NAME DESCRIPTION MIN® NOM MAX®D | UNIT
VDD_CORE Main domain core supply 0.77 0.8 0.84 \%
VDD_MCU MCUSS core supply 0.77 0.8 0.89 \%
VDD_CPU CPU core supply 0.77 0.80) 0.84 \Y
VDDA_0P8_DLL_MMCO MMC PLL analog supply 0.77 0.8 0.84 \Y
VDDAR_CORE Main domain RAM supply 0.82 0.85 0.89 \%
VDDAR_MCU MCUSS RAM supply 0.82 0.85 0.89 \%
VDDAR_CPU CPU RAM supply 0.82 0.85 0.89 \Y
VDDA_0OP8_DP Displayport SERDES clock supply 0.76 0.8 0.84 \%
VDDA_0OP8_DP_C Displayport SERDES clock supply 0.76 0.8 0.84 \%
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Recommended Operating Conditions (continued)

over operating free-air temperature range (unless otherwise noted)

SUPPLY NAME DESCRIPTION MIN® NOM MAX®D | UNIT
VDDA_0P8_DSITX DSITX clock supply 0.76 0.8 0.84 \
VDDA_0P8_DSITX_C DSITX clock supply 0.76 0.8 0.84 \
VDDA_0OP8_CSIRX CSIRX analog supply low 0.76 0.8 0.84 \%
VDDA_OP8_SERDESO0_1 SERDESO0-1 analog supply low 0.76 0.8 0.84 \
VDDA_OP8_SERDES2_3 SERDES2-3 analog supply low 0.76 0.8 0.84 \
VDDA _OP8_SERDES_CO0_1 | SERDESO0-1 clock supply 0.76 0.8 0.84 \
VDDA_OP8_SERDES_C2_3 | SERDES2-3 clock supply 0.76 0.8 0.84 \
VDDA_0P8_USB USBO-1 0.8v analog supply 0.76 0.8 0.84 \Y
VDDA_O0P8_UFS UFS analog supply low 0.76 0.8 0.84 \Y
VDDA_1P8_USB USBO-1 1.8v analog supply 1.71 1.8 1.89 \Y
VDDA_1P8_UFS UFS analog supply high 1.71 1.8 1.89 \%
VDDA _1P8_DP Displayport SERDES analog supply high 1.71 1.8 1.89 \%
VDDA_1P8_DSITX DSITX analog supply high 1.71 1.8 1.89 \Y
VDDA_1P8_CSIRX CSIRX analog supply high 1.71 1.8 1.89 \Y
VDDA_1P8_SERDESO0_1 SERDESO0-1 analog supply high 1.71 1.8 1.89 \Y
VDDA_1P8_SERDES2_3 SERDES2-3 analog supply high 1.71 1.8 1.89 \Y
VDDA_3P3_USB USBO-1 3.3v analog supply 3.14 3.3 3.46 \Y
VDDA_MCU_PLLGRPO Analog supply for MCU PLL Group 0O 1.71 1.8 1.89 \Y
VDDA_PLLGRPO Analog supply for Main PLL Group 0 1.71 1.8 1.89 \%
VDDA_PLLGRP1 Analog supply for MAIN PLL Group 1 1.71 1.8 1.89 \%
VDDA_PLLGRP2 Analog supply for MAIN PLL Group 2 1.71 1.8 1.89 \%
VDDA_PLLGRP3 Analog supply for MAIN PLL Group 3 1.71 1.8 1.89 \%
VDDA_PLLGRP4 Analog supply for MAIN PLL Group 4 1.71 1.8 1.89 \%
VDDA_PLLGRP5 Analog supply for MAIN PLL Group 5 (DDR) 1.71 1.8 1.89 \Y
VDDA_PLLGRP6 Analog supply for MAIN PLL Group 6 1.71 1.8 1.89 \%
VDDA _OP8_PLL_MLB MLB PLL analog supply 0.76 0.8 0.84 \%
VDDA_WKUP Oscillator supply for wkup domain 1.71 1.8 1.89 \%
VDDA_ADCO ADC analog supply 1.71 1.8 1.89 \%
VDDA_ADC1 ADC analog supply 1.71 1.8 1.89 \%
VDDA_OP8_PLL_DDR DDR PLL analog supply 0.76 0.8 0.84 \%
VDDA_MCU_TEMP Analog supply for temperature sensor 0 in MCU domain 1.71 1.8 1.89 \%
VDDA_POR_WKUP WKUP domain analog supply 1.71 1.8 1.89 \%
VDDA_1P8_MLB MLB 10 supply (6-pin interface) 1.71 1.8 1.89 \%
VDDA_TEMPO_1 Analog supply for temperature sensor 0 1.71 1.8 1.89 \%
VDDA_TEMP2_3 Analog supply for temperature sensor 2 1.71 1.8 1.89 \%
vDDS_DDR® DDR inteface power supply 1.05 1.1 1.15 \Y
VDDS_DDR_BIAS Bias supply for LPDDR4x 1.05 11 1.15 \Y
VDDS_DDR_C 10 power for DDR Memory Clock Bit (MCB) macro 1.05 1.1 1.15 \%
VDDS_MMCO MMCO IO supply 1.71 1.8 1.89 \Y
VDDS_0OSC1 HFOSCL1 supply 1.71 1.8 1.89 \Y
VDDSHVO0 10 supply for main domain 1.8-V operation 1.71 1.8 1.89 \%

general 3.3-V operation 3.14 33 3.46 Vv
VDDSHVO0_MCU 10 supply MCUSS general 10 1.8-V operation 1.71 1.8 1.89 \%
ggorﬁgi'navr\‘,‘;r'\rgcrgsi?gir’\"'sai” 3.3-V operation 3.14 33 3.46 v
VDDSHV1 10 supply for main domain 10 1.8-V operation 1.71 1.8 1.89 \%
group 1 3.3-V operation 3.14 33 3.46 v
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Recommended Operating Conditions (continued)

over operating free-air temperature range (unless otherwise noted)

SUPPLY NAME DESCRIPTION MIN® NOM MAX® | UNIT

VDDSHV1_MCU 10 supply for MCUSS 10 group 1 | 1.8-V operation 1.71 1.8 1.89 \%

3.3-V operation 3.14 3.3 3.46 \%

VDDSHV2 10 supply for main domain 10 1.8-V operation 1.71 1.8 1.89 \%

group 2 3.3-V operation 3.14 33 3.46 Vv

VDDSHV2_MCU 10 supply for MCUSS 10 group 2 | 1.8-V operation 1.71 1.8 1.89 \%

3.3-V operation 3.14 3.3 3.46 \%

VDDSHV3 10 supply for main domain 10 1.8-V operation 1.71 1.8 1.89 \%

group 3 3.3-V operation 3.14 33 3.46 Vv

VDDSHV4 10 supply for main domain 10 1.8-V operation 1.71 1.8 1.89 \%

group 4 3.3-V operation 3.14 3.3 3.46 Vv

VDDSHV5 10 supply for main domain 10 1.8-V operation 1.71 1.8 1.89 \%

group 5 3.3-V operation 3.14 3.3 3.46 Vv

VDDSHV6 10 supply for main domain 10 1.8-V operation 1.71 1.8 1.89 \%

group 6 3.3-V operation 3.14 33 3.46 Vv

USBO_VBUS Voltage range for USB VBUS comparator input TBD TBD TBD \%

USB1_VBUS Voltage range for USB VBUS comparator input TBD TBD TBD \%

USBO_ID Voltage range for the USB ID input 4) \%

USB1_ID Voltage range for the USB ID input (4) \%

VSS Ground 0 \Y

T, Operating junction temperature Automotive -40 125 °C
range

(1) The voltage at the device ball must never be below the MIN voltage or above the MAX voltage for any amount of time. This requirement
includes dynamic voltage events such as AC ripple, voltage transients, voltage dips, and so forth.

(2) Refer to Section 5.3, Power-On-Hour (POH) Limits for limitations.
(3) VDDS_DDR is required to still be powered with LPDDRA4 voltage ranges, even If DDR interface is unused.

(4) This terminal is connected to analog circuits in the respective USB PHY. The circuit sources a known current while measuring the
voltage to determine if the terminal is connected to VSS with a resistance less than 10 Q or greater than 100 kQ. The terminal should be
connected to ground for USB host operation or open-circuit for USB peripheral operation, and should never be connected to any
external voltage source.

(5) This value is without AVS. The AVS Voltages are device-dependent, voltage domain-dependent, and OPP-dependent. They must be
read from the VTM_DEVINFO_VDn. For information about VTM_DEVINFO_VDn Registers address, please refer to Voltage and
Thermal Manager section in the device TRM. The power supply should be adjustable over the following ranges for each required OPP:
— OPP_NOM: TBD.

The AVS Voltages will be within the above specified ranges.

5.5 Operating Performance Points

This section describes the operating conditions of the device. This section also contains the description of
each Operating Performance Point (OPP) for processor clocks and device core clocks.

Table 5-1 describes the maximum supported frequency per speed grade for the device.

Table 5-1. Speed Grade Maximum Frequency

MAXIMUM FREQUENCY (MHz)
DEVICE C66x
MPU DSP C7x DSP MCU IPU GPU CBASSO | ICSSG DMSC LPDDR4
TDA4VMxP 1800 1350 1000 1000 1000 750 500 333 333 1600 (DDR-3200) /
1866 (DDR-3733)W
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(1) Maximum DDR Frequency will be limited based on the specific memory type (vendor) used in a system and by PCB implementation.

5.5.1 Core Clock Specifications

Table 5-2 describes the standard processor clocks speed characteristics vs OPP of the device.

Table 5-2. Supported OPP vs Max Frequency

CLOCK | MAXIMUM FREQUENCY (MH2)
VD_CORE
IPUO 1000
IPUL 1000
GPU 750
LPDDR4 1866 (DDR-3733)
ICSSG 333
CBASSO 500
VD_MPUO
MPUO \ 1800
VD_MPU1
MPU1 \ 1800
VD_DSP
C66x DSP 1350
C7x DSP 1000
VD_MCU
MCUO \ 1000
VD_WKUP
DMSC \ 333

(1) Maximum supported frequency is limited to the device speed grade (see Table 5-1, Speed Grade Maximum Frequency).
5.6 Power Consumption Summary
For information on the device power consumption, contact your Tl Sales Representative.

5.7 Electrical Characteristics

NOTE
The interfaces or signals described in Table 5-3 through Table 5-12 correspond to the
interfaces or signals available in multiplexing mode O (Primary 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).

Table 5-3. DDR DC Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)

TEST
PARAMETER CONDITIONS MIN TYP MAX UNIT

BALL NAMES in MUXMODE 0 (SINGLE-ENDED SIGNALS) (TRANSMITTER MODE): DDRO_DQ[31:0], DDRO_DM[3:0], DDRO_CKE[1:0],
DDRO_CA[5:0], DDRO_CSNO_[1:0], DDRO_CSN1_[1:0], DDRO_CALO, DDRO_RESETN, DDR_RET

BALL NUMBERS: A5/A6/B5/C2/B4/C3/A2/A4/D1/C4/F1/G2/F2/F3/D3/F5/L5/M5/N5/L4/L2/L1/N2/N4/T3/
T2/P2/P3/P5/R4/T4/T5/A3/E4/N1/R5/G3/J3/G4/H3/K5/J34/K2/H5/J5/K3/G5/J2/H2/K6/P6

VoH High-level output threshold LPDDR4 Mode 0.9 x Y
(lon = 8 MA) VDDS_DDR
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Table 5-3. DDR DC Electrical Characteristics (continued)

over operating free-air temperature range (unless otherwise noted)

TEST
PARAMETER CONDITIONS MIN TYP MAX UNIT
VoL Low-level output threshold LPDDR4 Mode 0.1 x \%
(loL = 8 mA) VDDS_DDR

BALL NAMES in MUXMODE 0 (SINGLE-ENDED SIGNALS) (RECEIVER MODE): DDRO_DQ[31:0], DDR0O_DM|[3:0], DDR0O_CKE[1:0],
DDRO_CA[5:0], DDRO_CSNO_[1:0], DDRO_CSNZ1_[1:0], DDRO_CALO, DDRO_RESETN, DDR_RET

BALL NUMBERS: A5/A6/B5/C2/B4/C3/A2/A4/D1/C4/F1/G2/F2/F3/D3/F5/L5/M5/N5/L4/L2/L1/N2/N4/T3/
T2/P2/P3/P5/R4/TA/T5/A3/E4/N1/R5/G3/J3/G4/H3/K5/J34/K2/H5/J5/K3/G5/J2/H2/K6/P6

Viy High-level input threshold LPDDR4 Mode DDR_VREFO VDDS_DDR+ \%
+0.1 0.2

Vi Low-level input threshold LPDDR4 Mode -0.2 DDR_VREFO \%
-0.1

Vem Input common-mode voltage DDR_VREFO DDR_VREFO \%
-0.1x +0.1 x
VDDS_DDR VDDS_DDR

BALL NAMES in MUXMODE 0 (DIFFERENTIAL DRIVER MODE): DDR0O_DQSI[3:0]N, DDRO_DQS[3:0]P, DDR0O_CKN, DDR0O_CKP
BALL NUMBERS: B1/B2/E2/E3/M2/M3/R1/R2/H1/J1

Vou High-level output threshold lon =8 mA 0.9 x \%
VDDS_DDR

VoL Low-level output threshold loL =8 MA 0.1 x \%
VDDS_DDR

BALL NAMES in MUXMODE 0 (DIFFERENTIAL RECEIVER / DRIVER MODE): DDRO_DQSI[3:0]N, DDRO_DQS[3:0]P, DDRO_CKN,
DDRO_CKP

BALL NUMBERS: B1/B2/E2/E3/M2/M3/R1/R2/H1/J1
Vem Input common-mode voltage ‘ VDDS x 0.4 VDDS x 0.6 ‘ \%

(1) VDDS stands for corresponding power supply. For more information on the power supply nhame and the corresponding ball, see Table 4-
1, POWER [9] column.

Table 5-4. 12C OPEN DRAIN DC Electrical Characteristics

over recommended operating conditions (unless otherwise noted)
PARAMETER | MIN TYP MAX UNIT

BALL NAMES in Mode 0: WKUP_I2CO_SDA, WKUP_I2C0_SCL, MCU_I2C0_SDA, MCU_I2C0_SCL, 12C0_SDA, 12C0_SCL, 12C1_SDA,
12C1_SCL, EXTINTN

BALL NUMBERS: H24 /J25/ H25/J26 / AA5/ AC5/ AA6 /Y6 / AC18 H24 / J25/ H25/J26 /| AA5 /| AC5/ AA6 /Y6 / AC18
I2C STANDARD MODE / FAST MODE - VDDSHVO_WKUP =1.8 V

Viy High-level input threshold 0.7 x vDDS®W \Y
Vi Low-level input threshold 0.3 x vDDS®W \Y
Vivs Hysteresis 0.1 x vDDS®W \Y
N Input leakage current. This value represents the 12 pA

maximum current flowing in or out of the pin while
the output driver is disabled and the input is swept
from VSS to VDD.

loz Total leakage current through the driver/receiver 12 HA
combination, which may include an internal pull-up or
pull-down. This value represents the maximum
current flowing in or out of the pin while the output
driver is disabled, the pull-up or pull-down is
inhibited, and the input is swept from VSS to VDD.

VoL Low-level output voltage at 3-mA sink current 0.2 x vDDS®W \Y

I2C STANDARD MODE / FAST MODE - VDDSHVO_WKUP = 3.3 V

Viy High-level input voltage 0.7 x vDDS®W \Y

Vi Low-level input voltage 0.3 x VvDDS®W \Y

Vivs Hysteresis 0.05 x vDDS® \Y
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Table 5-4. 12C OPEN DRAIN DC Electrical Characteristics (continued)

over recommended operating conditions (unless otherwise noted)
PARAMETER MIN TYP MAX UNIT

N Input leakage current. This value represents the 80 HA
maximum current flowing in or out of the pin while
the output driver is disabled and the input is swept
from VSS to VDD.

loz Total leakage current through the driver/receiver 80 HA
combination, which may include an internal pull-up or
pull-down. This value represents the maximum
current flowing in or out of the pin while the output
driver is disabled, the pull-up or pull-down is
inhibited, and the input is swept from VSS to VDD.

VoL Low-level output voltage at 3-mA sink current 0.4 \%

(1) VvDDS stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see Table 4-
1, POWER [9] column.

Table 5-5. Analog OSC Buffers DC Electrical Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER | MIN TYP MAX UNIT
HIGH FREQUENCY OSCILLATOR
BALL NAMES: WKUP_OSCO0_XO, WKUP_OSCO0_XI, OSC1_XO, OSC1_XI
BALL NUMBERS: M27 / M29 / P27 | P29
Viy High-level input voltage 0.65 x vDDS® Y,
Vi Low-level input voltage 0.35 x vDDS® \Y
LOW FREQUENCY OSCILLATOR
BALL NAMES: WKUP_LFOSCO0_XO, WKUP_LFOSCO_XI
BALL NUMBERS: N26 / N28

Viy High-level input voltage 0.65 x \%
VDDA WKUP®)

Vi Low-level input voltage 0.35 x \%
VDDA _WKUP®

(1) VDDS stands for corresponding power supply. For WKUP_OSCO, the corresponding power supply is VDDA_WKUP. For OSC1_XI, the
corresponding power supply is VDDS_OSC1.

Table 5-6. UHS-I MMC (8-bit PHY) Buffers DC Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER ‘ MIN NOM MAX UNIT
BALL NAMES in Mode 0: MMCO_DAT[7:0], MMCO_CALPAD, MMCO0_CMD, MMCO_DS, MMCO_CLK
BALL NUMBERS: AG2/ AH1/ AG3/ AF4 [ AE5/ AF3/ AG1/ AF2 | AE1/ AE3 / AE4 | AF1
\m Input High-Level Voltage 0.65 x \%
vDDSW
Vi Input Low-Level Voltage 0.35 x \%
vDDS®
VoH Output High-Level Threshold 0.75 x \%
vDDSW
VoL Output Low-Level Threshold 0.125 x \%
vDDS®
N Input Leakage Current 10 pA

(1) VDDS stands for corresponding power supply (vddshv8). For more information on the power supply name and the corresponding ball,
see Table 4-1, POWER [9] column.
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Table 5-7. SDIO Buffers DC Electrical Characteristics

over operating free-air temperature range (unless otherwise noted)

PARAMETER | MIN NOM MAX| UNIT
BALL NAMES in Mode 0: MMC1_CLK, MMC1_CMD, MMC1_DAT[3:0], MMC2_CLK, MMC2_CMD, MMC2_DAT[3:0]
BALL NUMBERS: P25/ R29/R24 /P24 /| R25/R26/T26/T25/T24/T27/T29/T28
Vi Input High-Level Voltage 0.65 x \%
vDDSW
Vi Input Low-Level Voltage 0.35 x \%
vDDS®W
VoH Output High-Level Threshold 0.75 x \%
vDDSW
VoL Output Low-Level Threshold 0.125 x \%
vDDS®W
N Input Leakage Current 10 HA

(1) VvDDS stands for corresponding power supply (vddshv8). For more information on the power supply nhame and the corresponding ball,

see Table 4-1, POWER [9] column.

Table 5-8. DPHY CSI2 Buffers DC Electrical Characteristics

over operating free-air temperature range (unless otherwise noted)

PARAMETER | MIN NOM MAX| UNIT
BALL NAMES in Mode 0: CSIO_RXCLKN, CSI0O_RXCLKP, CSI0_RXRCALIB, CSI0O_RXN[3:0], CSI0_RXP[3:0], CSI1_RXCLKN,
CSI1_RXCLKP, CSI1_RXRCALIB, CSI1_RXN[3:0], CSI1_RXP[3:0], DSI_TXCLKN, DSI_TXCLKP, DSI_TXN[3:0], DSI_TXP [3:0],
DSI_TXRCALIB
BALL NUMBERS: A14 / A15/A17/ A18/A20/A21/B13/B14/B16/B17/B19/B20/C12/C13/C15/C16/C18/C19/D11/D12/
D14 /D15/D17 /D18 /E10/E11/E13/E14/E16/E17 /F12/ F15/ F16
Low-Power Receiver (LP-RX)
Viy High-level input voltage 880 mV
Vi Low-level input voltage 550 mV
Vhys Hysteresis 25 mV
Ultra-Low Power Receiver (ULP-RX)
ViTh High-level input voltage 880 mV
V|TL-ULPM Low-level input voltage 300 mV
Vhys Hysteresis 25 mV
High Speed Receiver (HS-RX)
VpTH Differential input high threshold 70 mV
VipTL Differential input low threshold -70 mV
Vipmax Maximum differential input voltage 270 mV
ViLHs Single-ended input low voltage -40 mV
ViuHs Single-ended input high voltage 460 mV
VeMRXDC Common-mode voltage 70 330 mV

158 Specifications

Submit Documentation Feedback
Product Folder Links: TDA4VM

Copyright © 2019, Texas Instruments Incorporated


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm

13 TEXAS

INSTRUMENTS

www.ti.com

TDA4VM

SPRSP36E —FEBRUARY 2019—-REVISED DECEMBER 2019

over recommended operating conditions (unless otherwise noted)

Table 5-9. Analog ADC DC Electrical Characteristics

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
BALL NAMES in Mode 0: MCU_ADCO_AIN[7:0], MCU_ADC1_AIN[7:0]
BALL NUMBERS: K24 / K25/ K26 / K27 | K28 / K29/ L24 [/ L25/L26 / L27 / L28 / L29 / M24 | M25 / N23 | N24
Analog Input
VMCU_ADCO/l_AIN[7:0] Full-scale Input Range VSS VDDA_ADCO/]. \%
DNL Differential Non-Linearity -1 0.5 2 LSB
INL Integral Non-Linearity +1 +3 LSB
LSBGAIN-ERROR Gain Error +2 LSB
LSBOFFSET-ERROR Offset Error +2 LSB
Cin Input Sampling Capacitance 5.5 pF
SNR Signal-to-Noise Ratio Input Signal: 200 kHz sine wave 70 dB
at -0.5 dB Full Scale
THD Total Harmonic Distortion Input Signal: 200 kHz sine wave 75 dB
at -0.5 dB Full Scale
SFDR Spurious Free Dynamic Range Input Signal: 200 kHz sine wave 80 dB
at -0.5 dB Full Scale
SNRpLus) Signal-to-Noise Plus Distortion Input Signal: 200 kHz sine wave 69 dB
at -0.5 dB Full Scale
RMCU_ADCO/L_AIN[0:7] Input Impedance of f = input frequency [1/((65.97 x 10~?) x Q
MCU_ADCO/1_AIN[7:0] fsmpL_cLi)]
In Input Leakage MCU_ADCO/1_AIN[7:0] = VSS -126 pA
MCU_ADCO/1_AIN[7:0] = 572 pA
VDDA _ADCO0/1
Sampling Dynamics
FsmpL_cLk SMPL_CLK Frequency TBD 60 MHz
tc Conversion Time 14 15 ADCO0/1 SMPL_CLK
Cycles
taco Acquisition time 2 257 | ADCO0/1 SMPL_CLK
Cycles
Tr Sampling Rate ADCO0/1 SMPL_CLK = 60 MHz 4 MSPS
CCISO Channel to Channel Isolation 100 dB
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Table 5-10. AUXPHY DP Buffers DC Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER | MIN TYP MAX | UNIT
BALL NAMES in Mode 0: DPO_AUXP, DPO_AUXN
BALL NUMBERS: F7/ G6
1.8-V MODE
Vi Input High-Level Threshold 12 mV
Vi Input Low-Level Threshold -12 mV
Vhys Input hysteresis voltage 24 mV
Vip Input Differential Voltage 0.27 1.36 mV
N Input current at each I/O pin 22 pA

Table 5-11. MLB LVDS Buffers DC Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER | MIN TYP MAX UNIT
BALL NAMES in Mode 0: MLBO_MLBDP, MLBO_MLBSP
BALL NUMBERS: AC3/AD1
Viu/'ViL Input High-Level Threshold Vem =50 mv mV
Vhys Input hysteresis voltage NONE mV
Vop Differential output voltage (measured with 50 Q 300 500 mV
resistor between PAD and PADN)
Veum Common Mode Voltage before AC Coupled 1 15 \%
Capacitors
CpaD Pad capacitance (including package capacitance) 4 pF
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Table 5-12. LVCMOS Buffers DC Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER | SPECIFIC BALL ‘ MIN TYP MAX | UNIT
BALL NAMES: ALL other IOs
BALL NUMBERS: ALL other IOs
1.8-V MODE
Vi Input high-level threshold TCK (E29) 0.60 * \%
vDDS®
All other I0s 0.65 *
vDDS®
Vi Input low-level threshold TCK ( E29) 0.30 * \%
vDDS®W
All other I0s 0.35*
vDDS®W
Vhys Input hysteresis voltage TCK ( E29) 400 mV
PORz (J24), 50
MCU_PORz ( H23)
All other I0s 100
Vou Output high-level threshold loy = 100 pA vDDS®-0.1 Y
lon = 2 MA vDDS®M-0.2
loy = 4 MA vDDS®-0.3
loy = 6 MA vDDS®M-0.4
VoL Output low-level threshold loL = 100 pA 0.1 \%
IOL =2 mA 0.2
IOL =4 mA 0.3
IOL =6 mA 0.4
N Input leakage current, pull-up 115 pA
or pull-down inhibited
Input leakage current, pull- 65 96 153
down enabled, v, = vDDS®
Input leakage current, pull-up 64 97 154
enabled, V|, = VSS
loz Total leakage current through 11.5 HA
the driver/receiver
combination, which may
include an internal pull-up or
pull-down. This value
represents the maximum
current flowing in or out of the
pin while the output driver is
disabled, the pull-up or pull-
down is inhibited, and the
input is swept from VSS to
VDD.
3.3-V MODE
\m Input high-level threshold TCK ( E29) \%
All other I0s
Vi Input low-level threshold TCK ( E29) 0.8 \%
All other I0s 0.8
Vhys Input hysteresis voltage TCK ( E29) 400 mV
PORz ( J24), 50
MCU_PORz ( H23)
All other I0s 100
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Table 5-12. LVCMOS Buffers DC Electrical Characteristics (continued)

over recommended operating conditions (unless otherwise noted)

PARAMETER SPECIFIC BALL MIN TYP MAX | UNIT
Von Output high-level threshold lon = 100 pA vDDS®-0.1 \Y
loy = 2 MA vDDS®M-0.2
loy = 4 MA vDDS®-0.3
lon = 6 MA vDDSW-0.45
VoL Output low-level threshold loL = 100 pA 0.1 \%
loL =2 MA 0.2
loL =4 mA 0.3
loL = 6 MA 0.45
N Input leakage current, pull-up 64 HA
or pull-down inhibited
Input leakage current, pull- 67 100.7 198
down enabled, V, = vDDS®
Input leakage current, pull-up 63 100.3 160
enabled, V|, = VSS
loz Total leakage current through 64 HA

the driver/receiver
combination, which may
include an internal pull-up or
pull-down. This value
represents the maximum
current flowing in or out of the
pin while the output driver is
disabled, the pull-up or pull-
down is inhibited, and the
input is swept from VSS to
VDD.

(1) VvDDS stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see Table 4-

5.7.

5.7.

1, POWER [9] column.

1 USBHS Buffers DC Electrical Characteristics

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

2 SERDES Buffers DC Electrical Characteristics

NOTE
The PCle interfaces are compliant with the electrical parameters specified in PCI Express®
Base Specification Revision 4.0, February 19, 2014.

NOTE
USBO instance is compliant with the USB3.1 SuperSpeed Transmitter and Receiver
Normative Electrical Parameters as defined in the Universal Serial Bus 3.1 Specification,
Revision 1.0, July 26, 2013.

5.8 VPP Specifications for One-Time Programmable (OTP) eFuses
This section specifies the operating conditions required for programming the OTP eFuses and is
applicable only for High-Security Devices.
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Table 5-13. Recommended Operating Conditions for OTP eFuse Programming

over operating free-air temperature range (unless otherwise noted)

PARAMETER DESCRIPTION MIN NOM MAX UNIT

VDD_CORE Supply voltage range for the core domain See Section 5.4 \%

during OTP operation; OPP NOM (BOOT)

VDD_MCU Supply voltage range for the core domain See Section 5.4 Vv

during OTP operation; OPP NOM (BOOT)

VPP_CORE Supply voltage range for the eFuse ROM N/A

domain during normal operation

Supply voltage range for the eFuse ROM 1.71 1.8 1.89 Vv
domain during OTP programming @

VPP_MCU Supply voltage range for the eFuse ROM N/A

domain during normal operation

Supply voltage range for the eFuse ROM 1.71 1.8 1.89 Vv
domain during OTP programming @

l(vpP_CORE) TBD mA
lvpP_mcu) TBD mA
Tj Temperature (ambient) 0 25 85 °C

M)
@
®

5.8.

5.8.

5.8.

Supply voltage range includes DC errors and peak-to-peak noise. TI power management solutions TLV70718 from the TLV707x family
meet the supply voltage range needed for VPP_CORE and VPP_MCU.

During normal operation, no voltage should be applied to vpp. This can be typically achieved by disabling the regulator attached to the
vpp terminal. For more details, see TLV700xx-Q1 300-mA, Low-Ig, Low-Dropout Regulator.

N/A stands for Not Applicable.

1 Hardware Requirements

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

e The VPP_CORE and VPP_MCU power supplies must be disabled when not programming OTP

registers.

« The VPP_CORE and VPP_MCU power supplies must be ramped up after the proper device power-up

sequence (for more details, see Section 5.11.2).

2 Programming Sequence

Programming sequence for OTP eFuses:

» Power on the board per the power-up sequencing. No voltage should be applied on the VPP_CORE

and VPP_MCU terminals 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).

e Apply the voltage on the VPP_CORE and VPP_MCU terminals according to the specification in

Table 5-13.
* Run the software that programs the OTP registers.

» After validating the content of the OTP registers, remove the voltage from the VPP_CORE and

VPP_MCU terminals.

3 Impact to Your Hardware Warranty

You recognize and accept at your own risk that your use of eFuse permanently alters the Tl device. You
acknowledge that eFuse can fail due to incorrect operating conditions or programming sequence. Such a
failure may render the Tl device inoperable and Tl will be unable to confirm the Tl device conformed to TI
device specifications prior to the attempted eFuse. CONSEQUENTLY, Tl WILL HAVE NO LIABILITY FOR

ANY TI DEVICES THAT HAVE BEEN eFUSED.
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5.9 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 5.4, Recommended Operating Conditions.

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

ALF PACKAGE
NO. PARAMETER DESCRIPTION AIR FLOW
°C/W

(m/s)
T1 RO;c Junction-to-case 0.25 N/A
T2 RO;g Junction-to-board 2.1 N/A
T3 Junction-to-free air 115 0
T4 7.4 1

RO;a . . .
T5 Junction-to-moving air 6.5 2
T6 6 3
T7 0.1 0
T8 v Junction-t kage t 0.1 !
unction-to-package to
To a7 p ge top 01 5
T10 0.1 3
T11 1.6 0
T12 . 1.7 1
Y Junction-to-board

T13 1.6 2
T14 15 3

(1) These values are based on a JEDEC defined 2S2P system (with the exception of the Theta JC [R®JC] 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)

— JESDb51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

— JESDb51-6, 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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5.11 Timing and Switching Characteristics

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

5.11.1 Timing Parameters and Information

The timing parameter symbols used in Section 5.11 are created in accordance with JEDEC Standard 100.
To shorten the symbols, some pin names and other related terminologies have been abbreviated in

Table 5-14:
Table 5-14. 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

\Y Valid

\Y Invalid
AE Active Edge

FE First Edge

LE Last Edge

4 High impedance
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5.11.2 Power Supply Sequencing

This section describes power supply sequencing required to ensure proper device operation. The power
supply names described in this section comprise a superset of a family of compatible devices. Some
members of this family will not include a subset of these power supplies and their associated device
modules.

NOTE
All power sequence timing shown is preliminary and under evaluation. Updates will be
provided as details become known during validation testing.

5.11.2.1 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 1.0E + 5 V/s. For instance, as shown in Figure 5-2, Tl
recommends having the supply ramp slew for a 1.8-V supply of more than 18 ps.

Figure 5-2 describes the Power Supply Slew Rate Requirement in the device.

Supply value

slew rate <1E + 5 V/s
slew > (supply value) / (1E + 5V/s)
supply value x 10 ys

SPRSP08_ELCH_06

Figure 5-2. Power Supply Slew and Slew Rate

5.11.2.2 Power-Up Sequencing

Figure 5-3 describes the device power-up sequencing.
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TO ™

-
N

T3 T4

VDDSHVO0_MCU /

VDDSHV0, VDDSHV1, VDDSHV2, VDDSHV3, VDDSHV4,
VDDSHV6, VDDA_3P3_USB, VDDSHV5 /}

VDDA_MCU_PLLGRPO, VDDA_MCU_TEMP, VDDA_ADCO, }
VDDA_ADC1, VDDA_POR_WKUP, VDDA_WKUP /

|
VDDAR_MCU } /

T
VDDSHV1_MCU, VDDSHV2_MCU, VPP_MCU, VPP_CORE } /

|
|
|
|
VDDA_1P8_CSIRX, VDDA_1P8_UFS, VDDA_1P8_USB | /
|
|
|
i

VDDA_1P8_DP, VDDA_1P8_DSITX, VDDA_1P8_MLB, !
VDDA_1P8_SERDES0_1, VDDA_1P8_SERDES2_3 /

|
VDDS_MMCO } /

VDDS_0SCH1, VDDA_PLLGRPO, VDDA_PLLGRP1, }
VDDA_PLLGRP2, VDDA_PLLGRP3, VDDA_PLLGRP4, VDDA_PLLGRPS5, I /
VDDA_PLLGRP6, VDDA_TEMPO_1, VDDA_TEMP2_3

VDD_MCU, VDDAR_MCU

VvVDD_CPU

VDDA _0P8_PLL_DDR, VDDA _0P8_DLL_MMCO, VDDA 0P8 _SERDESO0_1,
VDDA 0P8_SERDES2_3, VDDA_0P8_SERDES_CO0_1,
VDDA_OP8_SERDES_C2_3, VDDA_0P8_DP, VDDA_0P8_DP C
VDDA_0P8_CSIRX, VDDA_0P8_UFS, VDDA_0P8_USB,

VDDA_0P8_PLL_MLB, VDDA_OP8_DSITX, VDDA_0P8_DSITX_C
VDD_CORE

VDDAR_CORE, VDDAR_CPU

VDDS_DDR, VDDS_DDR_C, VDDS_DDR_BIAS

OSC1_XI, 0SC1_XO

WKUP_LFOSCO_XI, WKUP_LFOSCO0_XO
(optional)

WKUP_OSCO_XI, WKUP_OSC0_XO
(optional)

MCU_PORz

PORz

B (SRR IS ENUNPRY USRI PRURPN EUUSY DU NG N N NG U S DU R N S S R R

oSN S

J7ES_ELCH_01

Figure 5-3. Power-Up Sequencing®®

(1) Time stamps:

— TO0=0ms; TL=0.50ms; T2 =1 ms; T3 =1.50 ms; T4 = 11.5 ms. All “Tn” markers show total elapsed time from TO and represent

minimum times.
TO — All 3.3 V power supplies are ramped up and stable.

— T1-All 1.8V power supplies are ramped up and stable. VDDS_DDR* must be powered with different voltage level. Refer to

Section 5.4, Recommended Operating Conditions for additional details.

— T2 - All core voltages are ramped up and stable.
— T3 - Main core and cpu array voltages are ramped up stable.

— T4 - 0OSCl is stable and PORz/MCU_PORz should start de-asserting.

(2) Terminology:

- Vopr min = Minimum Operational Voltage level that ensures device functionality and specified performance per Section 5.4,

Recommended Operating Conditions.
— Ramp Up = transition time from Vg t0 Vopr min-

5.11.2.3 Power-Down Sequencing

Figure 5-4 describes the device power-down sequencing.
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T2 T3

VDDSHVO0_MCU

VDDSHV0, VDDSHV1, VDDSHV2, VDDSHV3, VDDSHV4,
VDDSHV6, VDDA_3P3_USB, VDDSHV5

VDDA_MCU_PLLGRPO, VDDA_MCU_TEMP, VDDA_ADCO,
VDDA_ADC1, VDDA_POR_WKUP, VDDA_WKUP

T

|

|

VDDAR_MCU

VDDSHV1_MCU, VDDSHV2_MCU, VPP_MCU, VPP_CORE

( i

VDDA_1P8_CSIRX, VDDA_1P8_UFS, VDDA_1P8_USB

VDDA_1P8_DP, VDDA_1P8_DSITX, VDDA_1P8_MLB,
VDDA_1P8_SERDESO_1, VDDA_1P8_SERDES2_3

{(

VDDS_MMCO

VDDS_OSC1, VDDA_PLLGRPO, VDDA_PLLGRP1,
VDDA_PLLGRP2, VDDA_PLLGRP3, VDDA_PLLGRP4, VDDA_PLLGRP5,
VDDA_PLLGRP6, VDDA_TEMPO_1, VDDA_TEMP2_3

VDD_MCU, VDDAR_MCU

VDD_CPU

VDDA_OP8_PLL_DDR, VDDA_0P8_DLL_MMCO, VDDA_0P8_SERDES0_1,
VDDA_0P8_SERDES2_3, VDDA_0P8_SERDES_C0_1,
VDDA_0P8_SERDES_C2_3, VDDA_OP8_DP, VDDA_0P8_DP_C,
VDDA_0P8_CSIRX, VDDA _0P8_UFS, VDDA_0P8_USB,
VDDA_OP8_PLL_MLB, VDDA_OP8_DSITX, VDDA_0P8_DSITX_C

VDD_CORE

VDDAR_CORE, VDDAR_CPU

VDDS_DDR, VDDS_DDR_C, VDDS_DDR_BIAS

WKUP_LFOSCO_XI, WKUP_LFOSCO_XO m”“u”””””””wuwwuh]
(optional)

(optional)

MCU_PORz | I

PORz | ‘

T

T "1~ 71T ""1T "1 1T 1T ~ """~~~ "1T""T"1717T1°r T 1717171

117> 1111t 111+ 113

J7ES_ELCH_02

Figure 5-4. Power-Down Sequencing®®

(1) Time stamps:
A typical power down sequence is to have the Power-on-Reset asserted, clock shut down, and ramp down all the power supplies
sequentially in the exact reverse order of the power-up sequencing. In other words, the power supply that has been ramped up first
should be the last one that is ramped down.

— TO - PORz/MCU_PORz are asserted low.

— T1 - Main core and cpu array voltages should start ramped down.
— T2 - All core voltages should start ramped down.

— T3 - All 1.8 V power supplies should start ramped down.

— T4 - All 3.3V power supplies should start ramped down.

(2) Terminology:

—  Vopr min = Minimum Operational Voltage level that ensures device functionality and specified performance per Section 5.4,
Recommended Operating Conditions.
— Ramp Up = transition time from Vg t0 Vopr miN-

5.11.3 Reset Timing

5.11.3.1 Reset Electrical Data/Timing

For more details about features and additional description information on the subsystem multiplexing
signals, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed
Description.
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Table 5-15, Table 5-16, Figure 5-5, and Figure 5-6 present the reset timing requirements and switching

characteristics.
Table 5-15. Reset Timing Requirements
NO. PARAMETER ‘ DESCRIPTION MIN MAX UNIT
PORz Pin
RST1 | twpoRrzL) Pulse Width minimum, PORz low 1200 ns
RST2 | th(SUPPLIES VALID - PORz) Hold time, PORz active (low) after all supplies valid 7500000 ns
0
RESETz Pin
RST5 | tyRresET2L) Pulse Width minimum, RESETz low 1200 ns
MCU_PORz Pin
RST8 | tywmcu_PoRrzL) Pulse Width minimum, MCU_PORz 1200 ns
RSTY9 | th(suPPLIES VALID - Hold time, MCU_PORz active (low) after all supplies valid 7500000 ns
MCU_PORz) 0
MCU_RESETz Pin
RST13 | tycy ResETA) | Pulse Width minimum, MCU_RESETz 1200 | s
Table 5-16. Reset Switching Characteristics
NO. | PARAMETER | DESCRIPTION MIN MAX| UNIT
PORz Pin
RST3 | t4PoRz-PORz_OUT high) Delay time, PORz inactive (high) to PORz_OUT inactive (high) ns
RST4 | t4poRz-PORz_OUT low) Delay time, PORz active (low) to PORz_OUT active (low) ns
RESETz Pin
RST6 | t4(RESETz-RESETSTATZ low) Delay time, RESETz active (low) to RESETSTATz active (low) ns
RST7 | t4(RESETZz-RESETSTATz high) Delay time, RESETz inactive (high) to RESETSTATz inactive ns
(high)
MCU_PORz Pin
RST10 | tymcu_Porz-Mcu_porz out | Delay time, MCU_PORz active (low) to MCU_PORz_OUT active 0 ns
low) (IOW)
RST11 |tymcu_porz-Mcu_porz_out | Delay time, MCU_PORz inactive (high) to MCU_PORz_OUT 0 ns
high) inactive (high)
MCU_RESETSTATz Pin
RST14 | tymcu RESETz- Delay time, MCU_RESETz active (low) to MCU_RESETSTATz 0 ns
MCU_RESETSTATZ low) active (low)
RST15 | tymcu_RESETz Delay time, MCU_RESETz inactive (high) to MCU_RESETSTATz 0 ns
MCU_RESETSTATz high) inactive (high)
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PORz \} J/}

ﬂ‘ TRST4 > EST‘O’
PORz_OUT \ J
1
All Supplies Valid / \ RST2
«———RST8 4‘—n‘
MCU_PORz \ RS> /) |
> ;¢RST1O ﬂ‘ [+ RSTH

MCU_PORz_OUT w /

Figure 5-5. PORz Reset Timing

}47 RST5 ——»

\
\ %
|
[«—>RST6 [¢——> RST7
RESETSTATz \‘ /—
\

Figure 5-6. RESETz and RESETSTATz Timing

RESETz

}47 RST13——»|
\

\ %

[4—»RST14 l«—» RST15
MCU_RESETSTATzZ w /—

Figure 5-7. MCU_RESETz and MCU_RESETSTATz Timing

MCU_RESETz

Table 5-17 and Figure 5-8 present the boot configuration timing requirements.

Table 5-17. Boot Configuration Timing Requirements

NO. PARAMETER MIN MAX | UNIT
BC1 tsu(BOOTMODE-POR?) Setup time, All Bootmode pins active to PORz inactive (high) 0 ns
BC2 th(PORz - BOOTMODE) Hold time, All Bootmode pins active after PORz inactive (high) 0 ns
BC3 tsu(MCU_BOOTMODE-MCU_PORz) | Setup time, All Bootmode pins active to MCU_PORz inactive 0 ns
(high)
BC4 th(Mcu_PORz - Hold time, All Bootmode pins active after MCU_PORz inactive 0 ns
MCU_BOOTMODE) (high)
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|¢—BC1—|

\

PORz ! %
|
\

\ \
BOOTMODE[07:00] >< | ><

\ \ \
\ |«—BC2—»|

| ¢—BC3—»|

\
MCU_PORz | ﬁ

|

\

\ \
MCU_BOOTMODE[09:00] >< | ><

\ \ \
\ |«—BC4—»|

Figure 5-8. Boot Configuration Timing

5.11.4 Clock Specifications

51141

Input Clocks / Oscillators

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

OSC1 _XO/OSC1 Xl — External main crystal interface pins connected to internal oscillator which
sources reference clock and provides reference clock to PLLs within MAIN domain. Also, for audio
applications, high-frequency oscillator 0 is used to provide audio clock frequencies to MCASPs.

High frequency oscillators inputs

OSC1_XO/OSC1_XlI — external main crystal interface pins connected to internal oscillator which
sources reference clock. Provides reference clock to PLLs within MCU domain and MAIN domain.
This high-frequency oscillator is used to provide audio clock frequencies to MCASPs.
WKUP_OSC0_XO/WKUP_OSCO0_XI — external main crystal interface pins connected to internal
oscillator which sources reference clock. Provides reference clock to PLLs within WKUP and MAIN
domain.

Low frequency oscillator input

WKUP_LFOSC_XO/WKUP_LFOSC_XI — external main crystal interface pins connected to internal
oscillator which sources reference clock provides a clock for low power operation in deeper sleep
modes.

General purpose clock inputs

MCU_EXT_REFCLKO — optional external. Provides system clock input (MCU domain).
EXT_REFCLK1 — optional external System clock input (MAIN domain). Optionally PLL2 (PER1)
and MCASP can be sourced by EXT_REFCLK1 (sourced externally).

SERDES[4:0] REFCLK _P/N — SerDes reference clock input for PCle or Optional USB3 and
SGMII interfaces.

PCIE_REFCLK][3:0]N/P — There are 4 differential clock input pins to support PCle devices.
PCIE_REFCLK][3:0]N/P_OUT — There are 4 differential clock output pins to support PCle devices.

External video pixel clock inputs

VOUTO_EXTPCLKIN — optional for the DPIO port of DSS.
VOUT1_EXTPCLKIN — optional for the DPI1 port of DSS.

External CPTS reference clock inputs

MCU_CPTS_RFT_CLK — CPTS reference clock inputs for MCU_CPTS_RFT_CLK.
CPTS_RFT_CLK — CPTS reference clock inputs for CPTS_RFT_CLK.
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» External audio reference clock input/output pins

— AUDIO_EXT_REFCLKO
— AUDIO_EXT_REFCLK1
— AUDIO_EXT_REFCLK2
— AUDIO_EXT_REFCLK3

Figure 5-9 shows the external input clock sources and the output clocks to peripherals.

DEVICE
CLKOUT

MCU_CLKOUTO

SYSCLKOUTO

MCU_SYSCLKOUTO
WKUP_OSCO_XI
WKUP_OSCO0_XO
WKUP_LFOSCO_XI
WKUP_LFOSCO_XO

OSC1_XI

0OSC1_XO

TCK

MCU_RESETz/ RESETz
MCU_PORz / PORz
BOOTMODE[5:0]
MCU_BOOTMODE[07:00]
DDR_CKP/DDR_CKN
PCIE_REFCLKI[3:0]N/P
PCIE_REFCLK[3:0]N/P_OUT
SERDES[4:0]_REFCLK_P/N
MCU_OBSCLKO / OBSCLK[2:0]
AUDIO_EXT_REFCLKJ3:0]
MCU_EXT_REFCLKO / EXT_REFCLK1

VOUT[1:0]_EXTPCLKIN

MCU_CPTSO0_RFT_CLK /CPTS0_RFT_CLK

Figure 5-9.

Reference clock output
Reference clock output for Ethernet PHYs (50MHz or 25MHz)
Selects Main PLL output divide-by-6

Optional pins to provide reference clock input to the PLLs.

External Wake-up crystal interface pins connected to internal oscillator
which provides reference clock to PLLs within MAIN domain, and
audio clock frequencies to MCASPs.

External Low frequency crystal interface pins connected to internal oscillator
which provides a 32.768 KHz clock for low power operation
in deeper sleep modes.

External main crystal interface pins connected to internal oscillator
which provides reference clock to PLLs within MCU domain
and MAIN domain.

P HIP O

JTAG Clock Input

MCU Warm Reset Input / Device Warm Reset Input

MCU Power ON Reset / Device Power ON Reset

Boot Mode Configuration / devices select

MCU Boot Mode system clock speed and fail-safe boot device

DDR Differential Clock outputs

There are 4 differential clock input pins to support PCle devices

There are 4 differential clock output pins to support PCle devices
SerDes reference clock input for PCle or Optional USB3 and SGMII interfaces
Observation clock outputs for MCU Domain clock / MAIN Domain clocks
External audio reference clock input/output pins

Optional external System clock inputs - (MCU domain) / (MAIN domain)

Optional for the DP10/1 Ports of DSS

CPTS reference clock input for CPTS_RFT_CLK / MCU_CPTS_RFT_CLK

Input Clocks Interface
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For more information about Input clock interfaces, see Clocking section in Device Configuration chapter in
the device TRM.

5.11.4.1.1 WKUP_OSCO Internal Oscillator Clock Source

Figure 5-10 shows the recommended crystal circuit. It is recommended that preproduction printed-circuit
board (PCB) designs include the two optional resistors Ry, and Ry in case they are required for proper
oscillator operation when combined with production crystal circuit components. In most cases, Ry, 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_OSCO_XI WKUP_0SCO0_XO
Rd
Crystal (Optional)

il

(Optional) Rbias
—AAA—

C C l
f1/‘|’\ sz

PCB 6round

Figure 5-10. WKUP_OSCO Crystal Implementation

NOTE
The load capacitors, C;; and C;, in Figure 5-11, 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_OSCO0_XI, WKUP_OSCO0_XO, and VSS pins.

Cf1 Cf2

Cl-
(C+Cy)

Figure 5-11. Load Capacitance Equation

The crystal must be in the fundamental mode of operation and parallel resonant. Table 5-18 summarizes
the required electrical constraints.

Table 5-18. WKUP_OSCO Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX | UNIT
fy Parallel resonance crystal frequency 19.2, 20, 24, 25, 26, 27 MHz
Ci Ct; load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF
Cio Ct, load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF
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Table 5-18. WKUP_OSCO Crystal Electrical Characteristics (continued)

NAME DESCRIPTION MIN TYP MAX | UNIT
ESR(Ct1,Cr) Crystal ESR 100 Q
19.2 MHz, 20 MHz, 24
ESR =30 Q ’ ’
ESR = 40 Q MHz, 25 MHz, 26 MHz, 27 7 pF
MHz
19.2 MHz, 20 MHz 7 pF
ESR=50Q |24 MHz, 25 MHz, 26 MHz, 5 E
27 MHz P
19.2 MHz, 20 MHz 7 pF
i ESR =60 Q
Co Crystal shunt capacitance 24 MHz, 25 MHz, 26 MHz, Not Supported )
27 MHz
19.2 MHz, 20 MHz 5 pF
ESR=80Q |24 MHz, 25 MHz, 26 MHz,
27 MHz Not Supported -
19.2 MHz, 20 MHz 3 pF
ESR=1009Q |24 MHz, 25 MHz, 26 MHz, Not Subported )
27 MHz PP
Lm Crystal motional inductance for f, = 20 MHz 10.16 mH
Cwm Crystal motional capacitance 3.42 fF
Ethernet RGMII and RMII +100
fi Frequency accuracy, WKUP_OSCO_XI not used ppm
JOWKUP_OSCO_X1) ' - Ethernet RGMII and RMII +50
using derived clock -

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 5-19 details the switching characteristics of the oscillator and the requirements of the input clock.

Table 5-19. WKUP_OSCO0 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
fy Oscillation frequency 19.2, 20, 24, 25, 26, 27 MHz
tex Start-up time 2 ms
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(1) In order to meet the start-up time, the crystal needs to be selected according to the following equation:
Teu = K*Li/ (Ro-ESR) + At,
where L, is crystal motional inductance, Rq is the negative resistance of amplifier, ESR is the crystal Effective series resistance and K
is a constant which represents the initial conditions. At is the time amplifier takes to reach its bias point after power down is released.

VDD_WKUP (min.) — VDD WKUP
VP —

VDDA_WKUP (min.)f =

Voltage

1VDDA_WKUP

|

—

VSS|

IWKUP_OSCO_XO [

< tsX

JTES WKUP_0SC. STARIUP 04

Figure 5-12. WKUP_QOSCO Start-up Time

5.11.4.1.2 WKUP_OSCO0 LVCMOS Digital Clock Source

Figure 5-13 shows the recommended oscillator connections when WKUP_OSCO is connected to an
LVCMOS square-wave digital clock source The 1.8-V LVCMOS-Compatible clock source is connected to
the WKUP_OSCO_XI pin. In this mode of operation, the WKUP_OSCO0_XO pin is left unconnected and
should not be used to source any external components.

Device

WKUP_OSCO_XI WKUP_OSC0_XO VSS

NC

o {>o —

PCB Ground
Figure 5-13. 1.8-V LVCMOS-Compatible Clock Input

Table 5-20 summarizes the WKUP_OSCO input clock electrical characteristics.

Table 5-20. WKUP_OSCO Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
f Frequency 19.2, 20, 24, 25, 26, 27 MHz
Cin Input capacitance 2.184 2.384 2.584 pF
Iin Input current (3.3V mode) 4 6 10 HA
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Table 5-21 details the WKUP_OSCO input clock timing requirements.

Table 5-21. WKUP_OSCO Input Clock Timing Requirements

using derived clock

NAME DESCRIPTION MIN MAX UNIT
cko |1 Frequency, WKUP_OSCO_XI 19.2, 20, 24, 25, 26, 27 MHz
te(wkUP_0sco_xi)
CK1 twwkup_osco_xi) | Pulse duration, WKUP_OSCO_XI low or high 0.45 x 0.55 x ns
—o te(wkuP_osco_xiy fe(wKuP_osco_xi)

- 0.01 x
tj(WKUP_OSCO_XI) Period jitter, WKUP_QOSCO0_XI tc(WKUP 0SCOX) ns
tR(WKUP_OSCO_XI) Rise time, WKUP_OSCO_X' 5 ns
tF(WKUF’_OSCO_XI) Fall time, WKUP_OSCO_X' 5 ns

Ethernet RGMII and RMII +100
v Frequency accuracy, not used - opm
JWKUP_OSCOX) | WKUP_OSCO_XI Ethernet RGMII and RMII 450

I< CKO >I

|<— CK1 ——|<— CK1 ——|
wkup_oscoxi — \______ [\ [ 1

Figure 5-14. WKUP_OSCO0_XI Input Clock

5.11.4.1.3 Auxiliary OSC1 Internal Oscillator Clock Source

Figure 5-15 shows the recommended crystal circuit. It is recommended that preproduction printed-circuit
board (PCB) designs include the two optional resistors Ry, and Ry in case they are required for proper
oscillator operation when combined with production crystal circuit components. In most cases, Ry, 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
OSC1_XI 0OSC1_XO
Crystal Opt|onal
I [l I
(Optlonal) Rbias
T
PCB Ground

Figure 5-15. OSC1 Crystal Implementation

176 Specifications

Copyright © 2019, Texas Instruments Incorporated

Submit Documentation Feedback

Product Folder Links: TDA4VM


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm

13 TEXAS
INSTRUMENTS TDA4VM

www.ti.com SPRSP36E —FEBRUARY 2019-REVISED DECEMBER 2019

NOTE
The load capacitors, C;; and Cy, in Figure 5-16, 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 OSC1_XI, OSC1_XO, and VSS pins.

Cf1 Cf2

ClL-
(CatCr)

Figure 5-16. Load Capacitance Equation

The crystal must be in the fundamental mode of operation and parallel resonant. Table 5-22 summarizes
the required electrical constraints.

Table 5-22. OSC1 Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX | UNIT
fy Parallel resonance crystal frequency 19.2, 20, 24, 25, 26, 27 MHz
Cqy Cs; load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF
Cio Ct, load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF
ESR(C,Csp) | Crystal ESR 100 Q

19.2 MHz, 20 MHz, 24
ESR =30 Q ’ '
ESR = 40 Q MHz, 25 MHz, 26 MHz, 27 7 pF
MHz
19.2 MHz, 20 MHz 7 pF
ESR=50Q |24 MHz, 25 MHz, 26 MHz, 5 F
27 MHz P
19.2 MHz, 20 MHz 7 pF
i ESR =60 Q
Co Crystal shunt capacitance 24 MHz, 25 MHz, 26 MHz, Not Supported )
27 MHz
19.2 MHz, 20 MHz 5 pF
ESR=80Q |24 MHz, 25 MHz, 26 MHz,
27 MHz Not Supported -
19.2 MHz, 20 MHz 3 pF
ESR=1009Q |24 MHz, 25 MHz, 26 MHz, Not Subported i
27 MHz PP
Lm Crystal motional inductance for f, = 20 MHz 10.16 mH
Cwm Crystal motional capacitance 3.42 fF
Ethernet RGMII and RMII +100
f F 0SC1_XI not used
; requency accuracy, m
IOSCLX) auency Y - Ethernet RGMII and RMII PP
) : 150
using derived clock

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 5-23 details the switching characteristics of the oscillator and the requirements of the input clock.

Table 5-23. OSC1 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
fy Oscillation frequency 19.2, 20, 24, 25, 26, 27 MHz
tox Start-up time 20 ms
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(1) In order to meet the start-up time, the crystal needs to be selected according to the following equation:
Tsu = K*L,/ (RO-ESR) + At,
where L, is crystal motional inductance, Rq is the negative resistance of amplifier, ESR is the crystal Effective series resistance and K
is a constant which represents the initial conditions. At is the time amplifier takes to reach its bias point after power down is released.

VDD_CORE (min.)|- — VDD_CORE T
vss—1' !

VDDS_OSC1 (min.)- [— -vDDS OSC1 N N

—

Voltage

vss| 10SC1.X0. '

< tsx
| 1

Time

Figure 5-17. OSC1 Start-up Time

5.11.4.1.4 Auxiliary OSC1 LVCMOS Digital Clock Source

Figure 5-18 shows the recommended oscillator connections when OSC1 is connected to an LVCMOS
square-wave digital clock source The 1.8-V LVCMOS-compatible clock source is connected to the
OSC1_XI pin. In this mode of operation, the OSC1_XO pin is left unconnected and should not be used to
source any external components.

Device

OSC1_XI 0SC1_XO VSS

NC

gL {>O

PCB Ground

Figure 5-18. 1.8-V LVCMOS-Compatible Clock Input
Table 5-24 summarizes the OSC1 input clock electrical characteristics.

Table 5-24. OSC1 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
f Frequency 19.2, 20, 24, 25, 26, 27 MHz
Cin Input capacitance 2.184 2.384 2.584 pF
Iin Input current (3.3V mode) 4 6 10 MA
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Table 5-25 details the OSC1 input clock timing requirements.

Table 5-25. OSCL1 Input Clock Timing Requirements

NAME DESCRIPTION MIN TYP MAX | UNIT
CKO | 1/tyosc1 xi Frequency, OSC1_XI 19.2, 20, 24, 25, 26, 27 MHz
CK1 |twosci xi Pulse duration, OSC1_XI low or high 045 x 0.55 % ns

—~ te(osc1 xi) te(osc1 xi)
tiosc1_xi Period jitter, OSC1_XI 0.01 % ns
- teosc1 xi
tR(OSleXl) Rise time, OSC1_XI 5 ns
tF(OSClﬁXI) Fall time, OSC1_XI 5 ns
Ethernet RGMII and RMII
t F OSC1_XI not used e
; requency accuracy, m
I0SCLXD auency Y - Ethernet RGMII and RMII 450 PP
using derived clock -

I~ CKO 'I |<— CK1 ——|<— CK1 ——|
oscixT\______ [\ [\ ]

5 AUX 05C_CLK 10

Figure 5-19. OSC1_XI Input Clock

5.11.4.1.5 Auxiliary OSC1 Not Used

Figure 5-20 shows the recommended oscillator connections when OSC1 is not used. OSC1_XI must be
connected to VSS through an external pull resistor (R,q) to ensure this input is held to a valid low level
when unused since the internal pull-down resistor is disabled by default.

Device

0SC1_XI 0SC1_XO0

Rpd NC

PCB Bround

Figure 5-20. OSC1 Not Used

5.11.4.1.6 WKUP_LFOSCO Internal Oscillator Clock Source

Figure 5-21 shows the recommended crystal circuit. It is recommended that preproduction printed-circuit
board (PCB) designs include the two optional resistors Ry, and Ry in case they are required for proper
oscillator operation when combined with production crystal circuit components. In most cases, Ryj,s iS hot
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.
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Device

WKUP_LFOSCO_XI WKUP_LFOSCO0_XO

Clrﬁtlal Opt|onal

(Optlonal) Rbias

ok I

PCB Ground

Figure 5-21. WKUP_LFOSCO Crystal Implementation

NOTE
The load capacitors, C;; and Cy, in Figure 5-22, 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_LFOSCO_XI, WKUP_LFOSCO_XO, and VSS
pins.

Cf1 Cf2

C _
L.+, C.7C)

Figure 5-22. Load Capacitance Equation

The crystal must be in the fundamental mode of operation and parallel resonant. Table 5-26 summarizes
the required electrical constraints.

Table 5-26. WKUP_LFOSCO Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX | UNIT
) Parallel resonance crystal frequency 32768 Hz
Ci Ct, load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF
Cio Ct, load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF

Cshunt | Shunt capacitance TBD pF

ESR Crystal effective series resistance TBD kQ

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 5-27 details the switching characteristics of the oscillator and the requirements of the input clock.

Table 5-27. WKUP_LFOSCO0 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
fytal Oscillation frequency 32768 Hz
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Table 5-27. WKUP_LFOSCO Switching Characteristics — Crystal Mode (continued)

NAME DESCRIPTION MIN TYP MAX UNIT
tsx Start-up time @ s

(1) In order to meet the start-up time, the crystal needs to be selected according to the following equation:
Ty = K*L/ (Ro-ESR) + At,
where L, is crystal motional inductance, Rq is the negative resistance of amplifier, ESR is the crystal Effective series resistance and K
is a constant which represents the initial conditions. At is the time amplifier takes to reach its bias point after power down is released.

VDD_WKUP (min) -~ foos—mers -
vss—l ' '

| |
VDDA_WKUP (min.) [= VDDA WKUP ] |

—

Voltage

VSS WKkup_LFosco_xo ' HI'L _

| |

47 tSX 4’

| |
Time

Figure 5-23. WKUP_LFOSCO Start-up Time

5.11.4.1.7 WKUP_LFOSCO Not Used

Figure 5-24 shows the recommended oscillator connections when WKUP_LFOSCO is not used.
WKUP_LFOSCO may be a no-connect while the oscillator remains disabled since the internal pull-down
resistor is enabled by default.

Device

WKUP_LFOSCO_XI WKUP_LFOSCO0_XO

NC NC

Figure 5-24. WKUP_LFOSCO Not Used

5.11.4.2 Output Clocks

The device provides several system clock outputs. Summary of these output clocks are as follows:
¢ MCU_CLKOUTO

— Reference clock output for Ethernet PHYs (50 MHz or 25 MHz)
+ MCU_SYSCLKOUTO

— SYSCLKO of WKUP_PLLCTRLO is divided by 6 and then sent out of the device as a LVCMOS
clock signal (MCU_SYSCLKOUTO). This signal can be used to test if the main chip clock is
functioning or not.
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e MCU_OBSCLKO
— On the clock output MCU_OBSCLKO, oscillators and PLLs clocks can be observed for tests and
debug.
 SYSCLKOUTO

— SYSCLKO from the MAIN_PLL controller is divided by 6 and then sent out of the device as a
LVCMOS clock signal (SYSCLKOUTO). This signal can be used to test if the main chip clock is
functioning or not.

+ CLKOUT
— Reference clock output
+ OBSCLKJ[2:0]
— On the clock output OBSCLKO, oscillators and PLLs clocks can be observed for tests and debug.
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5.11.4.3

PLLs

Power is supplied to the Phase-Locked Loop circuitries (PLLs) by internal regulators that derive power

from the off-chip power-supply.

There are total of three PLLs in the device in WKUP and MCU domains:
MCU_PLLO (MCU TBD PLL) with WKUP_PLLCTRLO
MCU_PLL1 (MCU PERIPHERAL PLL)

MCU_PLL2 (MCU CPSW PLL)

There are total of twenty PLLs in the device in MAIN domain:
PLLO (MAIN PLL) with PLLCTRLO

PLL1 (PERO PLL)
PLL2 (PERL PLL)
PLL3 (CPSW9G PLL)
PLL4 (AUDIOO PLL)
PLL5 (VIDEO PLL)
PLL6 (GPU PLL)
PLL7 (C7x PLL)
PLL8 (ARMO PLL)
PLL12 (DDR PLL)
PLL13 (C66 PLL)
PLL14 (R5F PLL)
PLL15 (AUDIO1 PLL)
PLL16 (DSS PLLO)
PLL17 (DSS PLL1)
PLL18 (DSS PLL2)
PLL19 (DSS PLL3)
PLL23 (DSS PLL7)
PLL24 (MLB PLL)
PLL25 (VISION PLL)

For more information, see:

NOTE

« Device Configuration / Clocking / PLLs section in the device TRM.
e Peripherals / Display Subsystem Overview section in the device TRM.

¢ Programmable Real-Time Unit Subsystem and Industrial Communication Subsystem -
Gigabit (PRU_ICSSG) section in the device TRM.

NOTE

The input reference clock (OSC1_XI/OSC1_XO) is specified and the lock time is ensured by
the PLL controller, as documented in the Device Configuration chapter in the device TRM.

5.11.4.4 System Clocks Operating Frequency Ranges

Table 5-28 lists the operating frequency ranges for the system clocks of the device.
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Table 5-28. System Clocks Operating Frequency Range

System Clocks @ Bypass Min Bypass Max Minimum Operating
(MHz) (MHz) Frequency
(MHz)
MCU_PLLO (MCU TBD PLL) with WKUP_PLLCTRLO TBD TBD TBD
MCU_PLL1 (MCU PERIPHERAL PLL) TBD TBD TBD
MCU_PLL2 (MCU CPSW PLL) TBD TBD TBD
PLLO (MAIN PLL) with PLLCTRLO TBD TBD TBD
PLL1 (PERO PLL) TBD TBD TBD
PLL2 (PER1 PLL) TBD TBD TBD
PLL3 (CPSW9G PLL) TBD TBD TBD
PLL4 (AUDIOO PLL) TBD TBD TBD
PLL5 (VIDEO PLL) TBD TBD TBD
PLL6 (GPU PLL) TBD TBD TBD
PLL7 (C7x PLL) TBD TBD TBD
PLL8 (ARMO PLL) TBD TBD TBD
PLL12 (DDR PLL) TBD TBD TBD
PLL13 (C66 PLL) TBD TBD TBD
PLL14 (PULSAR PLL) TBD TBD TBD
PLL15 (AUDIO1 PLL) TBD TBD TBD
PLL16 (DSS PLLO) TBD TBD TBD
PLL17 (DSS PLL1) TBD TBD TBD
PLL18 (DSS PLL2) TBD TBD TBD
PLL19 (DSS PLL3) TBD TBD TBD
PLL23 (DSS PLL7) TBD TBD TBD
PLL24 (MLB PLL) TBD TBD TBD
PLL25 (VISION PLL) TBD TBD TBD

(1) Supported input reference clock frequencies to the PLL are 19.2/24/25/26 MHz only.
(2) Interconnect clock on DSS is CPU/4. This will range from 100 MHz to 250 MHz.

(3) When Main PLL is configured to 400 MHz mode, DSS can only support a max pixel clock of 74.25 MHz. For lower resolution displays
the DSS clock can be lower than 74.25 MHz.

5.11.4.5 Device Inputs and Outputs Module Clocks Frequencies

NOTE
NOTE TO USERS:

The content of this section is UNDER DEVELOPMENT!

5.11.4.6 Recommended Clock and Control Signal Transition Behavior

All clocks and strobe signals must transition between V,, and V,_ (or between V, and V,,) in a monotonic
manner. Monotonic transitions are more easily ensured with faster switching signals. Slower input
transitions are more susceptible to glitches due to noise, and special care must be taken for slow input
clocks.

5.11.4.7 Interface Clock Specifications

5.11.4.7.1 Interface Clock Terminology

The interface clock is used at the system level to sequence the data and to control transfers accordingly
with the interface protocol.
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5.11.4.7.2 Interface Clock Frequency

The two interface clock characteristics are:

e The maximum clock frequency

e The maximum operating frequency

The interface clock frequency documented here is the maximum clock frequency, which corresponds to

the maximum frequency programmable on this output clock. This frequency defines the maximum limit
supported by the Device IC and does not take into account any system consideration (PCB, peripherals).

The system designer must take into account these system considerations and the Device IC timing
characteristics to properly define the maximum operating frequency that corresponds to the maximum
frequency supported to transfer the data on this interface.
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5.11.5 Peripherals

51151 ATL

The device contains ATL module that can be used for asynchronous sample rate conversion of audio. The
ATL calculates the error between two time bases, such as audio syncs, and optionally generates an
averaged clock using cycle stealing via software.

NOTE
For more information about ATL, see Audio Tracking Logic (ATL) section in Peripherals
chapter in the device TRM.

Table 5-29, Table 5-30, Table 5-31, Table 5-32 and Figure 5-25 present timing requirements and
switching characteristics for ATL.

Table 5-29. Switching Characteristics Over Recommended Operating Conditions for ATL_CLK[x]?®

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
D1 | teaTLCLKIN Cycle time, ATL_CLK]X] atl_clk_mode_ext 5 ns
D2 | twaTLCLKINL) Pulse Duration, ATL_CLK[x] low atl_clk_mode_ext 0.45 x M®) + 2.5 ns
D3 | twATLCLKINH) Pulse Duration, ATL_CLK[x] high atl_clk_mode_ext 0.45 x M®) + 2.5 ns
(1) M= ATL_CLK]Ix] period
(2) x=0to 3
Table 5-30. Timing Requirements for ATL_AWS[x]®
NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
D4 | tyatL Awsy) Cycle Time , ATL_AWS[X] atl_clk_mode_ext 2 x MW ns
D5 | twaTL AWSLY) Pulse Duration, ATL_AWS[x] low atl_clk_mode_ext 045x A@ + 25 ns
D6 | twaTL AWSHX) Pulse Duration, ATL_AWS[x] high atl_clk_mode_ext 045x A@ + 25 ns
(1) M = ATL_CLK[x] period
(2) A=ATL_AWS|x] period
(3) x=0to 3
Table 5-31. Timing Requirements for ATL_BWS[x]®
NO. | PARAMETER DESCRIPTION MODE MIN MAX | UNIT
D7 | te(aTL_Bwsx) Cycle Time , ATL_BWS|x] atl_clk_mode_ext 2xM ns
D8 | twaTL BWSLY) Pulse Duration, ATL_BWS[x] low atl_clk_mode_int 045xB@ +25 ns
D9 | twaTL BWSHY) Pulse Duration, ATL_BWS[x] high atl_clk_mode_int 045xB@ +25 ns

(1) M = ATL_CLK]Ix] period
(2) B =ATL_BWS|x] period
(3) x=0to 3

Table 5-32. Switching Characteristics Over Recommended Operating Conditions for ATCLKOUT[x]®

NO. PARAMETER

DESCRIPTION

MODE

MIN

MAX

UNIT

D10 | teatcLkouT)

Cycle time, ATCLKOUTIX]

atl_clk_mode_int/ext

20

ns

D11 | tyaTcLKOUTL)

Pulse Duration, ATCLKOUT[X] low

atl_clk_mode_int/ext

0.45 x P@ - MM - 0.3

ns

D12 | tyaTCLKOUTH)

Pulse Duration, ATCLKOUT[x] high

atl_clk_mode_int/ext

0.45 x P@ - M1 - 0.3

ns
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(1) M = ATL_CLK]Ix] period
(2) P = ATCLKOUT[X] period
(3) x=0to 3
+———D1I0———»
“«—D12—» I
ATCLKOUT(x] —/_\—/_
«— D11—>
atl_01
Figure 5-25. ATCLKOUTI[x] Timing
5.11.5.2 VPFE
Table 5-33, Figure 5-26, and Figure 5-27 present timing requirements for LVDSRX interface.
Table 5-33. Timing Requirements for LVDSRX )
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
V1 | tpei Cycle time, VPFEO_PCLK 6.06W ns
V2 tw(PCLKH) Pulse duration, VPFEO_PCLK high 0.45x P @ ns
V3 tw(PCLKL) Pulse duration, VPFEQ_PCLK low 045xp @ ns
V4 tsu(PcLK-CTL) Input setup time, control (VPFEO_HD, VPFEO_VD, VPFEO_WEN, 2.12 ns
VPFEO_FIELD) valid to VPFEO_PCLK transition
V5 tsu(PCLK-DATA) Input setup time, data (VPFEO_DATA[15:0]) valid to VPFEO_PCLK 2.38 ns
transition
V6 th(CTL/IDAT-PCLK) Input hold time, control VPFEO_HD, VPFEO_VD, VPFEO_WEN, -0.05 ns
VPFEO_FIELD) and data VPFEQ_DATA[15:0]) valid to
VPFEO_PCLK transition
(1) For maximum frequency of 165 MHz
(2) P =VPFEO_PCLK period

|<—V2—>I i<—V1—>I
I I
I

— V3 —>p
| |
| |

| I |
VPFEQ_PCLK I/_\_/_\_/_\_/

Figure 5-26. LVDSRX Input Clock Signal

VPFEO_TIMING_01

VPFEO_PCLK / \ f \ /
(Positive-edge clocking)

I
VPFEO_PCLK / SF / \
(Negative-edge clocking)

I
fe—— V4 ———ple——»-V6
! I

VPFEO_SIG | )I( X

|[¢&——— V5 —>|<—>I—ve
I

VPFEO_DATA[15:0] | )I( X

Figure 5-27. LVDSRX Input Timings

VPFEO_TIMING_02

For more information, see Video Processing Front End (VPFE) section in Peripherals chapter in the

device TRM.

Copyright © 2019, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: TDA4VM

Specifications 187

ADVANCE INFORMATION


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm

NOILVINHO4NI SONVAQY

TDA4VM

SPRSP36E —FEBRUARY 2019—-REVISED DECEMBER 2019

13 TEXAS
INSTRUMENTS

www.ti.com

5.11.5.3 CPSW2G

For more details about features and additional description information on the device Gigabit Ethernet
MAC, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed

Description.

5.11.5.3.1 CPSW2G MDIO Interface Timings

Table 5-34, Table 5-35, and Figure 5-28 present timing requirements for MDIO.

Table 5-34. Timing Requirements for MDIO Input

NO. PARAMETER MIN MAX UNIT
MDIO1 | tsympio_mpc) Setup time, MDIO_DATA valid before MDIO_CLK high 920 ns
MDIO2 | thovpio_mpC) Hold time, MDIO_DATA valid after MDIO_CLK high 0 ns

Table 5-35. Switching Characteristics Over Recommended Operating Conditions for MDIO Output

NO. PARAMETER MIN MAX UNIT
MDIO3 | tempc) Cycle time, MDIO_CLK 400 ns
MDIO4 | tympcH) Pulse Duration, MDIO_CLK high 160 ns
MDIOS | twmpcl) Pulse Duration, MDIO_CLK low 160 ns
MDIO6 | tympc) Transition time, MDIO_CLK 5 ns
MDIO7 | tympc_mpio) Delay time, MDIO_CLK low to MDIO_DATA valid -150 150 ns

< MDIO3 B
< MDIO4 >
< MDIO5 »
MDIO_CLK \\ 7/
:‘ MDIO6 MDIOT—b MDIO6
[4—MDIO2
MDIO_DATA
(input)
<4—MDIOT:
MDIO_DATA
(output)

CPSW2G_MDIO_TIMING_01

Figure 5-28. CPSW2G MDIO Diagrams Receive and Transmit

5.11.5.3.2 CPSW2G RMII Timings
Table 5-36, Table 5-37, and Figure 5-29 present timing requirements for CPSW2G RMII receive.

Table 5-36. Timing Requirements for RMII[x]_REFCLK — RMII Mode

NO. PARAMETER DESCRIPTION MIN TYP MAX | UNIT
RMII1 | tyrer cLk) Cycle time, REF_CLK 19.999 20.001 ns
RMII2 | tyRreF cLkH) Pulse Duration, REF_CLK High 7 13 ns
RMII3 | tyRrerF cLky) Pulse Duration, REF_CLK Low 7 13 ns
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[ RMIlt———»

:% RMII2—p I

I
| I
RMII[x] REFCLK '
(input)
I
| |
[«—RMII3—]
Figure 5-29. RMII[x]_REFCLK Timing — RMIl Mode

Table 5-37. Timing Requirements for RMII[x]_RXDJ[1:0], RMII[x] _CRS_DV, and RMII[x]_RXER — RMIl Mode

NO. PARAMETER DESCRIPTION MIN TYP MAX| UNIT
RMII4 | tsy(RXD-REF_CLK) Setup time, RXD[1:0] valid before REF_CLK 4 ns
tsu(crRs_DV-REF cLk) | Setup time, CRS_DV valid before REF_CLK 4 ns
tsuRx_ER-REF cLk) | Setup time, RX_ER valid before REF_CLK 4 ns
RMIIS | thREF_CLK-RXD) Hold time RXDI[1:0] valid after REF_CLK 2 ns
thREF_cLK-crs Dv) | Hold time, CRS_DV valid after REF_CLK 2 ns
th(REF_CLK-RX_ER) Hold time, RX_ER valid after REF_CLK 2 ns

}«RMIIS%I

I

| |
—\ ST\
I

RMII[x]_REFCLK (input) /

RMII[x]_RXD[1:0], | W )I( |
RMII[x]_ CRS_DV, RMII[x] RXER (inputs)

Figure 5-30. RMII[x]_RXD[1:0], RMII[x]_CRS_DV, RMII[x]_RXER Timing — RMIl Mode
Table 5-38, Table 5-38, and Figure 5-31 present switching characteristics for CPSW2G RMII Transmit.

Table 5-38. Switching Characteristics for RMII[x]_TXD[1:0], and RMII[x]_TXEN — RMII Mode

NO. PARAMETER DESCRIPTION MIN TYP MAX| UNIT
RMII6 | tyREF CLK-TXD) Delay time, REF_CLK High to TXD[1:0] valid 2 13 ns
t4(REF_CLK-TXEN) Delay time, REF_CLK to TXEN valid 2 13 ns
RMII7 | tyrxp) Rise Time, TXD Outputs 1 5 ns
tTx_EN) Rise Time, TX_EN Output 1 5 ns
RMII8 | tyTxp) Fall Time, TXD Outputs 1 5 ns
tHTx_EN) Fall Time, TX_EN Output 1 5 ns
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RMII[x]_REFCLK (input) \ /

RMII[x]_TXD[1:0],
RMII[x]_TXEN (outputs)

[—————RMIl6

—

X

—>i i<—RMII8

5.11.5.3.3 CPSW2G RGMII Timings

Figure 5-31. RMII[x]_TXD[1:0], RMII[x]_TXEN Timing — RMIl Mode

—>i i<—RMII7

SPRSP08_CPSW2G_RMIITX

Table 5-39, Table 5-40, and Figure 5-32 present timing requirements for receive RGMII operation.

Table 5-39. Timing Requirements for RGMII[x]_RCLK — RGMII Mode

NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT

RGMIIL | tyrxc) Cycle time, RXC 10Mbps 360 440 ns
100Mbps 36 44 ns
1000Mbps 7.2 8.8 ns
RGMII2 | tyrxcH) Pulse duration, RXC high 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns
RGMII3 | tyrxcL) Pulse duration, RXC low 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns
RGMII4 | tyrxc) Transition time, RXC 10Mbps 0.75 ns
100Mbps 0.75 ns
1000Mbps 0.75 ns

Table 5-40. Timing Requirements for RGMII[x]_RDI[3:0], and RGMII[x]_RCTL — RGMII Mode

NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT

RGMII5 | tsyrp-RXC) Setup time, RD[3:0] valid before RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
tsu(RX_CTL-RXC) Setup time, RX_CTL valid before RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
RGMII6 | thrxc-RD) Hold time, RD[3:0] valid after RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
th(RXC-RX_CTL) Hold time, RX_CTL valid after RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
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Table 5-40. Timing Requirements for RGMII[x]_RDI[3:0], and RGMII[x]_RCTL — RGMIl Mode (continued)

NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT
RGMII7 | tyrp) Transition time, RD 10Mbps 0.75 ns
100Mbps 0.75 ns
1000Mbps 0.75 ns
tirx_cTL) Transition time, RX_CTL 10Mbps 0.75 ns
100Mbps 0.75 ns
1000Mbps 0.75 ns

:<—RGMII1—>:

| 14— RGMIl4
—RGMI2—>| | x e
| [«—RGMII3—», —»| «—RGMI4 | |
RGMII[x]_Rxc” ' ' ' : :

{ 4— RGMIl5

|

: — [~ RGMII6
|

|

2nd Half-byte
RGMilix]_RXD[3:0]” | X RGRXDI[3: RGRXD[7:4}]§ X X X
|
|
| I

RGMii[x]_RCTL® | X rxov X RXERR X X X X

SPRSP08_CPSW2G_RGMIIRX

1st Half-byte

A. RGMII_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_RXD[3:0] carries data bits 3-0 on the
rising edge of RGMII_RXC and data bits 7-4 on the falling edge of RGMII_RXC. Similarly, RGMII_RXCTL carries
RXDV on rising edge of RGMII_RXC and RXERR on falling edge of RGMII_RXC.

Figure 5-32. CPSW2G Receive Interface Timing, RGMII Operation

Table 5-41, Table 5-42, and Figure 5-33 present switching characteristics for transmit - RGMII for 10
Mbps, 100 Mbps, and 1000 Mbps.

Table 5-41. Switching Characteristics for RGMII[x]_TCLK — RGMII Mode

NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT
RGMIIL | terxc) Cycle time, TXC 10Mbps 360 440 ns
100Mbps 36 44 ns
1000Mbps 7.2 8.8 ns
RGMII2 | ty(rxcH) Pulse duration, TXC high 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns
RGMII3 | ty(rxcL) Pulse duration, TXC low 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns
RGMII4 | tyrxc) Transition time, TXC 10Mbps 0.75 ns
100Mbps 0.75 ns
1000Mbps 0.75 ns
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Table 5-42. Switching Characteristics for RGMII[x]_TD[3:0], and RGMII[x] _TCTL — RGMIl Mode

NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT

RGMIIS | tskrp-TxC) TD to TXC output skew 10Mbps -0.5 0.5 ns
100Mbps -0.5 0.5 ns

1000Mbps -0.5 0.5 ns

tsk(TX_CTL-TXC) TX_CTL to TXC output skew 10Mbps -0.5 0.5 ns
100Mbps -0.5 0.5 ns

1000Mbps -0.5 0.5 ns

RGMII6 | tyrp) Transition time, TD 10Mbps 0.75 ns
100Mbps 0.75 ns

1000Mbps 0.75 ns

tyrx_cTL) Transition time, TX_CTL 10Mbps 0.75 ns
100Mbps 0.75 ns

1000Mbps 0.75 ns

¢ RGMII1 P

| ' |
E—RGMII2—p, [

I [ —» [«—RGMII4
I
I I
|

RGMII[x]_TXC® | | : |
|
—> i<— RGMII5
RGMII[x]_TxD[3:0]” | X 1stHalf-byte X 2nd Half-byte X X X X
N — RGMII5

RGMII[x_TCTL® | X wen X merr X X X X

SPRSP08_CPSW2G_RGMIITX
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_TXD[3:0] carries data bits 3-0 on the
rising edge of RGMII_TXC and data bits 7-4 on the falling edge of RGMII_TXC. Similarly, RGMII_TXCTL carries
TXDV on rising edge of RGMII_TXC and RTXERR on falling edge of RGMII_TXC.

Figure 5-33. CPSW2G Transmit Interface Timing RGMIl Mode

For more information, see Gigabit Ethernet MAC (MCU_CPSWO0) section in Peripherals chapter in the
device TRM.

5.11.5.4 CPSW9G

For more details about features and additional description information on the device Gigabit Ethernet
MAC, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed
Description.

5.11.5.4.1 CPSW9G MDIO Interface Timings
Table 5-43, Table 5-44, and Figure 5-34 present timing requirements for MDIO.

Table 5-43. Timing Requirements for MDIO Input

NO. PARAMETER MIN MAX UNIT
MDIO1 | tsympio_mpc) Setup time, MDIO_DATA valid before MDIO_CLK high 90 ns
MDIO2 | thwmpio_mpc) Hold time, MDIO_DATA valid after MDIO_CLK high 0 ns
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Table 5-44. Switching Characteristics Over Recommended Operating Conditions for MDIO Output

NO. PARAMETER MIN MAX UNIT
MDIO3 | tempc) Cycle time, MDIO_CLK 400 ns
MDIO4 | twvbcH) Pulse Duration, MDIO_CLK high 160 ns
MDIOS | twvbcy) Pulse Duration, MDIO_CLK low 160 ns
MDIO6 | tymbc) Transition time, MDIO_CLK 5 ns
MDIO7 | tympc_mpIo) Delay time, MDIO_CLK High to MDIO_DATA valid 10 390 ns

< MDIO3 »
< MDIO4 »
< MDIO5 ‘/
MDIO_CLK \ /—
j MDIO6 MDIO1 —! MDIO6

MDIO_DATA

(input)

¢— MDIO2 4;<

<4—MDIO7

MDIO_DATA

(output)

X

Figure 5-34. CPSW9G MDIO Diagrams Receive and Transmit

5.11.5.4.2 CPSW9G RMII Timings

CPSW2G_MDIO_TIMING_01

Table 5-45, Table 5-46, and Figure 5-35 present timing requirements for CPSW9G RMII receive.

Table 5-45. Timing Requirements for RMII[x] REFCLK — RMIl Mode

NO. PARAMETER DESCRIPTION MIN TYP MAX | UNIT
RMIIL | tyRrer cLk) Cycle time, REF_CLK 19.999 20.001 ns
RMII2 | tyreF_cLKH) Pulse Duration, REF_CLK High 7 13 ns
RMII3 | tyrer_cLki) Pulse Duration, REF_CLK Low 7 13 ns

RMII[x]_REFCLK

|<7RMII1—>i
:<—RMII2—>i I
I

|

| |

[«—RMII3—»]
Figure 5-35. RMII[x]_REFCLK Timing — R

MIl Mode

| I
/. N/ N/ N N\

Table 5-46. Timing Requirements for RMII[x]_RXD[1:0], RMII[x] _CRS_DV, and RMII[x]_RXER — RMIlI Mode

NO. PARAMETER DESCRIPTION MIN TYP MAX | UNIT
RMII4 | tsy(RXD-REF_CLK) Setup time, RXDJ[1:0] valid before REF_CLK ns
tsu(crRs_DV-REF cLk) | Setup time, CRS_DV valid before REF_CLK 4 ns
tsuRXx_ER-REF cLk) | Setup time, RX_ER valid before REF_CLK 4 ns
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Table 5-46. Timing Requirements for RMII[x]_RXD[1:0], RMII[x] _CRS_DV, and RMII[x]_RXER — RMII

Mode (continued)

NO. PARAMETER DESCRIPTION MIN TYP MAX UNIT
RMII5 | thReEF_CLK-RXD) Hold time RXD[1:0] valid after REF_CLK ns

th(Rer_cLk-crs pvy | Hold time, CRS_DV valid after REF_CLK ns

th(REF_CLK-RX_ER) Hold time, RX_ER valid after REF_CLK ns
————RMIl4 —7‘
\
‘ }«RMIIS»‘
| \ 1

RMII[x]_REFCLK (input) / \ \ / { \
| |
RMII[x]_RXDI[1:0], | >‘( >\(
RMII[x]_CRS_DV, RMII[x]_RXER (inputs)

SPRSP08_CPSW2G_RMIIRX

Figure 5-36. RMII[x]_RXD[1:0], RMII[x]_CRS_DV, RMII[x]_RXER Timing — RMII Mode
Table 5-47, Table 5-38, and Figure 5-37 present switching characteristics for CPSW9G RMII transmit.

Table 5-47. Switching Characteristics for RMII[x]_TXD[1:0], and RMII[x]_TXEN — RMIl Mode

NO. PARAMETER DESCRIPTION MIN TYP MAX | UNIT
RMII6 | tyRrEF_cLK-TXD) Delay time, REF_CLK High to TXD[1:0] valid 2 13 ns
td(REF_CLK-TXEN) Delay time, REF_CLK to TXEN valid 2 13 ns
RMII7 | tyrxp) Rise Time, TXD Outputs 1 5 ns
t(TX_EN) Rise Time, TX_EN Output 1 5 ns
RMII8 | tyTxp) Fall Time, TXD Outputs 1 5 ns
tHTX_EN) Fall Time, TX_EN Output 1 5 ns

[¢—————RMI6————————»f

RMII[x]_REFCLK (input) \ }!/ \

I
I
|
RMII[x]_TXD[1:0],
RMII[x]_TXEN (outputs) X X

»!‘ ‘%RMIIS »!‘ ‘%RMIW

—

SPRSP08_CPSW2G_RMIITX

Figure 5-37. RMII[x]_TXD[1:0], RMII[x]_TXEN Timing — RMIl Mode

5.11.5.4.3 CPSW9G RGMII Timings

Table 5-48, Table 5-49, and Figure 5-38 present timing requirements for receive RGMII operation.

Table 5-48. Timing Requirements for RGMII[x] _RCLK — RGMII Mode

NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT
RGMIIL | terxc) Cycle time, RXC 10Mbps 360 440 ns
100Mbps 36 44 ns
1000Mbps 7.2 8.8 ns
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Table 5-48. Timing Requirements for RGMII[x]_RCLK — RGMII Mode (continued)

NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT
RGMII2 | tyrxcH) Pulse duration, RXC high 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns
RGMII3 | twrxcy) Pulse duration, RXC low 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns
RGMII4 | tyrxc) Transition time, RXC 10Mbps 0.75 ns
100Mbps 0.75 ns
1000Mbps 0.75 ns
Table 5-49. Timing Requirements for RGMII[x]_RDI[3:0], and RGMII[x]_RCTL — RGMII Mode
NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT
RGMIIS | tsyrp-RxC) Setup time, RD[3:0] valid before RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
tsu(RX_CTL-RXC) Setup time, RX_CTL valid before RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
RGMIIB | thrxc-rD) Hold time, RD[3:0] valid after RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
th(RXC-RX_CTL) Hold time, RX_CTL valid after RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
RGMII7 | tyrp) Transition time, RD 10Mbps 0.75 ns
100Mbps 0.75 ns
1000Mbps 0.75 ns
tyrx_cTL) Transition time, RX_CTL 10Mbps 0.75 ns
100Mbps 0.75 ns
1000Mbps 0.75 ns
:diRGMIH;b: .
+—RGMIZ— | ¥ T eReME
| [« RGMII3—», —» ERGMI4
RGMII[x] RXC" ' ' ' : :
: l& RGMII5
1st Half-byte | : |
2nd Halfbyte| 1 :* RGMII6
.a1® ' y
RGMII[x]_RXD[3:0]® | X RGRXD[3: RGRXD[N& ):( )‘( X
RGMilx_RCTL® | X rov X rxerr X )I( )‘( X
SPRSP08_CPSW2G_RGMIIRX
A. RGMII_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_RXD[3:0] carries data bits 3-0 on the
rising edge of RGMII_RXC and data bits 7-4 on the falling edge of RGMII_RXC. Similarly, RGMII_RXCTL carries
RXDV on rising edge of RGMII_RXC and RXERR on falling edge of RGMII_RXC.
Figure 5-38. CPSW9G Receive Interface Timing, RGMII Operation
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Table 5-50, Table 5-51, and Figure 5-39 present switching characteristics for transmit - RGMII for 10
Mbps, 100 Mbps, and 1000 Mbps.

Table 5-50. Switching Characteristics for RGMII[x]_TCLK — RGMII Mode

NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT

RGMIIL | terxc) Cycle time, TXC 10Mbps 360 440 ns
100Mbps 36 44 ns

1000Mbps 7.2 8.8 ns

RGMII2 | ty(rxcH) Pulse duration, TXC high 10Mbps 160 240 ns
100Mbps 16 24 ns

1000Mbps 3.6 4.4 ns

RGMII3 | ty(rxcL) Pulse duration, TXC low 10Mbps 160 240 ns
100Mbps 16 24 ns

1000Mbps 3.6 4.4 ns

RGMII4 | tyrxc) Transition time, TXC 10Mbps 0.75 ns
100Mbps 0.75 ns

1000Mbps 0.75 ns

Table 5-51. Switching Characteristics for RGMII[x]_TD[3:0], and RGMII[x]_TCTL — RGMIl Mode
NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT

RGMII5 | tskrp-TxC) TD to TXC output skew 10Mbps -0.5 0.5 ns
100Mbps -0.5 0.5 ns

1000Mbps -0.5 0.5 ns

tsk(TX_CTL-TXC) TX_CTL to TXC output skew 10Mbps -0.5 0.5 ns
100Mbps -0.5 0.5 ns

1000Mbps -0.5 0.5 ns

RGMIIE | ty7p) Transition time, TD 10Mbps 0.75 ns
100Mbps 0.75 ns

1000Mbps 0.75 ns

tyrx_cTL) Transition time, TX_CTL 10Mbps 0.75 ns
100Mbps 0.75 ns

1000Mbps 0.75 ns

|

|
|
— +— RGMII5

:4 RGMII1 >
|
|
|

«—RGMI2— W
le—RGMI3—»  ROMIl4— &

RGMII[x]_TxD[3:0]” | X 1stHalf-byte X 2nd Half-byte X ):( X X
R — RGMII5

RGMII[x]_TCTL(B)I X TXEN X TXERR X X X X

SPRSP08_CPSW2G_RGMIITX
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_TXD[3:0] carries data bits 3-0 on the
rising edge of RGMII_TXC and data bits 7-4 on the falling edge of RGMII_TXC. Similarly, RGMII_TXCTL carries
TXDV on rising edge of RGMII_TXC and RTXERR on falling edge of RGMII_TXC.

Figure 5-39. CPSW9G Transmit Interface Timing RGMII Mode
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For more information, see Gigabit Ethernet Switch (CPSWO) section in Peripherals chapter in the device
TRM.

5.11.55 CSI2

NOTE
For more information, see the Camera Serial Interface 2 CAL Bridge chapter in the device
TRM.

The camera adaptation layer (CAL) deals with the processing of the pixel data coming from an external
image sensor, data from memory. The CAL is a key component for the following multimedia applications:
camera viewfinder, video record, and still image capture. The CAL has two serial camera interfaces
(primary and secondary):

e The primary serial interface (CSI2 Port) is compliant with MIPI CSI-2 protocol with four data lanes.

5.11.5.5.1 CSI-2 MIPI D-PHY

The CSI-2 port is compliant with the MIPI D-PHY RX specification v1.01.00 and the MIPI CSI-2
specification, with 4 data differential lanes plus 1 clock differential lane in synchronous mode, double data
rate:

* 1.5 Gbps (750 MHz) for each lane.

For more information, see Camera Subsystem section in Peripherals chapter in the device TRM.

5.11.5.6 DDRSS

For more details about features and additional description information on the device LPDDR4 Memory
Interfaces, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed
Description.

The device has dedicated interface to LPDDR4. It supports JEDEC JESD79-3-1, JESD79-4B, and
JESD209-4B standards compliant LPDDR4 SDRAM devices with the following features:

» 32-bit data path to external SDRAM memory
* Memory device capacity: Up to 32GB address space available over one chip select

Table 5-52 and Figure 5-40 present switching characteristics for DDRSS.

Table 5-52. Switching Characteristics for DDRSS

NO. PARAMETER DDR TYPE MODE MIN MAX | UNIT
DDR PHY PLL:
t4DDR CKPID ] DDRPHY_PLLCRO[31] = 0 0.536 3.003
1 ¢(DDR_ Cycle time, DDR_CKP and DDR_CKN LPDDR4 ns
DR_CKN) DDR PHY PLL bypassed: TBD TED
DDRPHY_PLLCRO[31] = 1

-— 14>i
|
DDR_CK[1:0]P m
| |
| |

DDR_CK[1:0]N \_/_\\_/_\_/—

Figure 5-40. DDRSS Memory Interface Clock Timing

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

For more details about features and additional description information on the device Display Subsystem —
Video Output Ports, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6,
Detailed Description.

Table 5-53, Table 5-54, Figure 5-41 and Figure 5-42 assume testing over the recommended operating
conditions and electrical characteristic conditions.

Table 5-53. DPI Video Output Switching Characteristics®

NO. PARAMETER DESCRIPTION MIN MAX | UNIT

D1 tC(VOUT(X)_PCLK) Cycle time, VOUT(x)_PCLK 6.06 ns

D2 | twvouT(x)_PCLKL) Pulse duration, VOUT(x)_PCLK low 0.475xp®) ns

D3 | twvoUT(x)_PCLKH) Pulse duration, VOUT(x)_PCLK high 0.475xp®) ns

D4 | tyvouT(x)_PCLK- Delay time, VOUT(x)_PCLK to VOUT(x)_DATA[23:0] -0.68 1.78 ns
VOUT_DATA)

D5 | tyvouT(x)_PCLK- Delay time, VOUT(x)_PCLK to VOUT(x)_VSYNC, -0.68 1.78 ns
VOUT_CTRL) VOUT(X)_HSYNC, VOUT(X)_DE

(1) P = output VOUT(x)_PCLK period in ns.
(2) xinVOUT(x) =1or2
D2
D1 D3
vouTe)_Peik L\ AVAVAVAVAWA

| | | Rising-edge Clock Reference

LRSI AWAW) VAVAW. WAVAY

D
VOUT(x)_VSYNC | _.I\ 58\ [\ )

>|D5
VouT()_HSYNC — \_ [ W~ \__ /[ W\ / ) __/

D4

voUT:) DATAZ::0) I T e e e

I—D(DS

VOUT(x)_DE \ \ \ \\ /

DPI_TIMING_01

Y

Falling-edge Clock Reference

(1) The configuration of assertion of the data can be programmed on the falling or rising edge of the pixel clock.

(2) The polarity and the 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.

(3) The VOUT(x)_PCLK frequency can be configured, refer to Display Subsystem section in Peripherals chapter in the device TRM.
(4) xinVOUT(x) =1or2

Figure 5-41. DPI Video Output W@
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Table 5-54. DPI External Pixel Clock Input Timing Requirements®

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
D6 te(vOUT(x) EXTPCLKIN) Cycle time, VOUT(x)_EXTPCLKIN 6.06 ns
D7 tw(VOUT(x) EXTPCLKIN) Pulse duration, VOUT(x) EXTPCLKIN low 0.45xP®M ns
D8 tw(VOUT(x) EXTPCLKIN) Pulse duration, VOUT(x) EXTPCLKIN high 0.45xP®M) ns

(1) P = output VOUT(x)_PCLK period in ns.
(2) xinVOUT(x)=1or2

D7
D6 D8

VOUT(x)_EXTPCLKIN AVAVYAVAVAWA\

Rising-edge Clock Reference

Falling-edge Clock Reference

VOUT(x)_EXTPCLKIN

DPI_TIMING_02

(1) xinVOUT(x) =1or 2
Figure 5-42. DPI External Pixel Clock Input®

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

5.11.5.8 eCAP

The supported features by the device eCAP are:

* 32-bit time base counter

» 4-event time-stamp registers (each 32 bits)

» Independent edge polarity selection for up to four sequenced time-stamp capture events

» Interrupt capabilities on any of the four capture events

* Input capture signal pre-scaling (from 1 to 16)

» Support of different capture modes (single shot capture, continuous mode capture, absolute timestamp
capture or difference mode time-stamp capture)

Table 5-55 and Table 5-56 present timing and switching characteristics for eCAP (see Figure 5-43 and

Figure 5-44).
Table 5-55. Timing Requirements for eCAP
NO. PARAMETER DESCRIPTION MIN MAX UNIT
CAPL |tycap) Pulse duration, capture input (asynchronous) 2 +2pPW ns
(1) P =sysclk

l«— CAP1 —»
| |

| |
S A N/ N 2 N

EPERIPHERALS_TIMNG_01

Figure 5-43. eCAP Input Timings

Table 5-56. Switching Characteristics for eCAP

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
CAP2 | tyapwm) Pulse duration, APWMx output high/low -2 +2pWM ns
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(1) P =sysclk

l— CAP2 —»
| |

| |
A N L ) -

EPERIPHERALS_TIMNG_02

Figure 5-44. eCAP Output Timings

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

5.11.5.9 eHRPWM

The supported features by the device eHRPWM are:
» Dedicated 16-bit time-base counter with period and frequency control

« Two independent PWM outputs which can be used in different configurations (with single-edge
operation, with dual-edge symmetric operation or one independent PWM output with dual-edge
asymmetric operation)

» Asynchronous override control of PWM signals during fault conditions

» Programmable phase-control support for lag or lead operation relative to other EPWM modules
» Dead-band generation with independent rising and falling edge delay control

* Programmable trip zone allocation of both latched and un-latched fault conditions

» Events enabling to trigger both CPU interrupts and start of ADC conversions

Table 5-57, Table 5-58 and present timing and switching characteristics for eHRPWM (see Figure 5-45,
Figure 5-46, Figure 5-47, and Figure 5-48).

Table 5-57. Timing Requirements for eHRPWM

NO. PARAMETER DESCRIPTION MIN MAX UNIT
PWML | typwm Pulse duration, PWM output high/low -3+ 1pW ns
PWM2 | tysyncouT) Pulse duration, Sync output -3+ 1pW ns
PWM3 | tyrz-pwm) Delay time, trip input active to PWM forced high/low 11 ns
PWM4 | tyrz-pwmz) Delay time, trip input active to PWM Hi-Z 11 ns
PWMS5 | tysoc) Pulse duration, SOC output (asynchronous) -3+ 1pW ns

(1) P =sysclk

|
[— PWM1 —bi
|

EHRPWM_A/B m

| |
| [— PWM1 —>
[ PWM2 —>

I
EHRPWM_SYNCW
! |
[¢— PWM5 —»,
| I

| |

EPERIPHERALS_TIMNG_04

Figure 5-45. EPWM_A/B_out, ePWM_SYNCO, and ePWM_SOCA/B Input Timings
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EPQM_TZn_IN \\

EPQM_TZn_IN \\

[ PWM3 >

X__X

EPWM_A/B X

EPERIPHERALS_TIMING_05

Figure 5-46. EPWM_A/B and ePWM_TZn_IN Forced High/Low Input Timings

[ PWM4 >

X o——

EPWM_A/B X

EPERIPHERALS_TIMING_06

Figure 5-47. EPWM_A/B and ePWM_TZn_IN Hi-Z Input Timings

Table 5-58. Switching Characteristics for eHRPWM

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
PWM6 | ty(synciny Pulse duration, Sync input (asynchronous) 2 +2p® ns
PWM7 | ty(rz) Pulse duration, TZx input low (asynchronous) 2 +3p® ns

(1) P =sysclk

[— PWMs —>!
' |

|
EHRPWM_SYNCI m

[— PWM7 —b)
l |

EHRPWM_TZn_Iw

Figure 5-48. ePWM_SYNCI and ePWM_TZn_IN Output Timings

EPERIPHERALS_TIMNG_07

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

5.11.5.10

eQEP

The supported features by the device eQEP are:

Input Synchronization

Three Stage/Six Stage Digital Noise Filter

Quadrature Decoder Unit

Position Counter and Control unit for position measurement
Quadrature Edge Capture unit for low speed measurement
Unit Time base for speed/frequency measurement
Watchdog Timer for detecting stalls
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Table 5-59 and Table 5-60 present timing requirements and switching characteristics for eQEP (see

Figure 5-49).
Table 5-59. Timing Requirements for eQEP
NO. PARAMETER DESCRIPTION MIN MAX UNIT
QEP1 | twqep) Pulse duration, QEP input 2 +2p® ns
QEP2 | tyQEPIH) Pulse duration, QEP Index input high 2+ 2p® ns
QEP3 | twqePIL) Pulse duration, QEP Index input low 2+ 2p® ns
QEP4 | tyQEPSH) Pulse duration, QEP Strobe high 2 +2p® ns
QEP5 | twepsL) Pulse duration, QEP Strobe low 2 +2p(® ns
(1) P =sysclk

[— QEP1 —»|

| |
| |

[«— QEP2 —»/

| |
«— QEP3 —»,

— QEP4 —b;
| |
| |
wrs_ L N S N/
| |
| |
I‘i QEP5 4" EPERIPHERALS_TIMNG_03

Figure 5-49. eQEP Input Timings

Table 5-60. Switching Characteristics for eQEP

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
QEP6 | tyEP-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.

5.11.5.11 GPIO

The device has ten instances of GPIO modules. The GPIO modules are integrated in three groups.
* Group one: WKUP_GPIO0 and WKUP_GPIO1
» Group two: GPIOO0, GPIO2, GPIO4, and GPIO6

» Group three: GPIO1, GPIO3, GPIO5, and GPIO7
Within each group, exactly one module is selected to control the corresponding I/O pins and pin interrupts.

The GPIO pins are grouped into banks (16 pins per bank), which means that each GPIO module provides
up to 144 dedicated general-purpose pins with input and output capabilities; thus, the general-purpose
interface supports up to 432 (3 instances x (9 banks x 16 pins)) pins. Since WKUP_GPIOu_[84:143] (u =
0, 1), GPIONn_[128:143] (n = 0, 2, 4, 6), and GPIOmM_[36:143] (m = 1, 3, 5,7) are reserved in this device,
general purpose interface supports up to 248 I/O pins.

For more details about features and additional description information on the device General-Purpose
Interface, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed
Description.
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NOTE
The general-purpose input/output i (i = 0 to 1) is also referred to as GPIOi.

Table 5-61 and Table 5-62 present timings and switching characteristics of the GPIO Interface.

Table 5-61. GPIO Timing Requirements

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
GP2 tw(GPIO_IN) Minimum Input Pulse Width 2.6 + 2P® ns
(1) P = functional clock period in ns.
Table 5-62. GPIO Switching Characteristics
NO. PARAMETER DESCRIPTION MIN MAX UNIT
GP1 twPio_ouT) Minimum Output Pulse Width -3.6 + ns
0.975P®

(1) P = functional clock period in ns.

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

5.11.5.12 GPMC

For more details about features and additional description information on the device General-Purpose
Memory Controller, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6,
Detailed Description.

5.11.5.12.1 GPMC and NOR Flash — Synchronous Mode

Table 5-63 and Table 5-64 assume testing over the recommended operating conditions and electrical
characteristic conditions below (see Figure 5-50 through Figure 5-54).

Table 5-63. GPMC and NOR Flash Timing Requirements — Synchronous Mode

MIN MAX MIN  MAX
No. | PARAMETE DESCRIPTION MODE® UNIT
R 100 MHz 133 MHz
F12 | tsy(dv-cikH) Setup time, input data GPMC_AD[15:0] div_by_1 mode; 1.81 1.11 ns
valid before output clock GPMC_CLK GPMC_FCLK_MUX;
high TIMEPARAGRANULARITY_X1
not_div_by_1_mode; 1.06 ns

GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1

Hold time, input data GPMC_AD[15:0] div_by_1 mode; 1.78 2.28 ns
valid after output clock GPMC_CLK GPMC_FCLK_MUX;
high TIMEPARAGRANULARITY_X1

F13 | th(clkH-dv)

not_div_by_1_mode; 1.78 ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1

Setup time, input wait GPMC_WAITIj]
valid before output clock GPMC_CLK
high @

div_by_1 mode; 1.81 1.11 ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1

F21 tsu(waitV—cIkH)

not_div_by_1_mode; 1.06 ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1

Hold time, input wait GPMC_WAITj]
valid after output clock GPMC_CLK
high @

div_by_1 mode; 1.78 2.28 ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1

F22 | th(clkH-waitv)

not_div_by_1_mode; 1.78 ns
GPMC_FCLK_MUX;

TIMEPARAGRANULARITY_X1
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(1) In GPMC_WAITI]j], 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.
(3) Fordiv_by 1 mode:
GPMC_CONFIG1_i Register: GPMCFCLKDIVIDER = 0Oh:

— GPMC_CLK frequency = GPMC_FCLK frequency

For not_div_by 1 mode:
GPMC_CONFIGL1_i Register: GPMCFCLKDIVIDER = 1h to 3h:
— GPMC_CLK frequency = GPMC_FCLK frequency / (2 to 4)

For GPMC_FCLK_MUX:
CTRLMMR_GPMC_CLKSEL[1-0] CLK_SEL = 01 = PER1_PLL_CLKOUT / 3 = 300 / 3 = 100MHz

For TIMEPARAGRANULARITY_X1:

GPMC_CONFIG1_i Register: TIMEPARAGRANULARITY = 0Oh = x1 latencies (affecting RD/WRCYCLETIME,
RD/WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,

OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,
WRDATAONADMUXBUS)

Table 5-64. GPMC and NOR Flash Switching Characteristics — Synchronous Mode®

MIN  MAX MIN  MAX
NO. QS DESCRIPTION MODE® UNIT
R 100 MHz 133 MHz
FO | 1/tc(clk) Period, output clock GPMC_CLK @ div_by 1 mode; 10 7.52 ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
F1 | twcikH) Typical pulse duration, output clock div_by 1 mode; -0.3+ -0.3+ ns
GPMC_CLK high GPMC_FCLK_MUX; 0.475* 0.475*
TIMEPARAGRANULARITY_X1 P p @9
F1 | twciky Typical pulse duration, output clock div_by 1 mode; -0.3+ -0.3+ ns
GPMC_CLK low GPMC_FCLK_MUX; 0.475* 0.475*
TIMEPARAGRANULARITY_X1 P p @9
tac(clk) Duty cycle error, output clock div_by 1 mode; -500 500 -500 500| ps
GPMC_CLK GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
tacik) Jitter standard deviation, output clock div_by_1_mode; 33.33 33.33| ps
GPMC_CLK @ GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
tr(clk) Rise time, output clock GPMC_CLK div_by_1_mode; 2 2| ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
tr(cik) Fall time, output clock GPMC_CLK div_by_1_mode; 2 2| ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
tR(do) Rise time, output data div_by 1 mode; 2 2| ns
GPMC_AD[15:0] GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
tr(do) Fall time, output data div_by_1_mode; 2 2| ns
GPMC_AD[15:0] GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
F2 | ta(cikb-csnv) Delay time, output clock GPMC_CLK div_by_1_mode; -2.2+F  3.75+ -2.24F 3.75+| ns
rising edge to output chip select GPMC_FCLK_MUX; ® F® ® F®
GPMC_CSn([i] transition @ TIMEPARAGRANULARITY_X1;
no extra_delay
F3 | tackn-csnijvy) | Delay time, output clock GPMC_CLK div_by 1 mode; -2.2+E  3.75+ -22+E 3.75+| ns
rising edge to output chip select GPMC_FCLK_MUX; ® E® ® E®
GPMC_CSn[i] invalid @ TIMEPARAGRANULARITY_X1;
no extra_delay
F4 | tyav-cik Delay time, output address div_by 1 mode; -2.3+B  45+B -2.3+B 45+B| ns
GPMC_A[27:1] valid to output clock GPMC_FCLK_MUX; @ @ @ @
GPMC_CLK first edge TIMEPARAGRANULARITY_X1
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Table 5-64. GPMC and NOR Flash Switching Characteristics — Synchronous Mode® (continued)

MIN  MAX MIN  MAX
NO. Halaui = DESCRIPTION MODE® UNIT
R 100 MHz 133 MHz

F5 | ty(cikH-aiv) Delay time, output clock GPMC_CLK div_by 1 mode; -2.3 4.5 -2.3 45| ns
rising edge to output address GPMC_FCLK_MUX;
GPMC_A[27:1] invalid TIMEPARAGRANULARITY_X1

F6 | tapexnv-cik) Delay time, output lower byte enable div_by 1 mode; -2.3+B 1.9+B -2.3+B 1.9+B| ns
and command latch enable GPMC_FCLK_MUX; @ @ @ @
GPMC_BEOn_CLE, output upper byte | TIMEPARAGRANULARITY_X1
enable GPMC_BE1n valid to output
clock GPMC_CLK first edge

F7 | tyeir-bepgnivy | Delay time, output clock GPMC_CLK div_by 1 mode; -2.3+D 1.9+D -23+D 1.9+D| ns
rising edge to output lower byte GPMC_FCLK_MUX; @ @ @ @
enable and command latch enable TIMEPARAGRANULARITY_X1
GPMC_BEONn_CLE, output upper byte
enable GPMC_BE1n invalid ®»

F7 | tyeiki-bepgnivy | Delay time, GPMC_CLK falling edge div_by 1 _mode; -2.3+D 19+D -2.3+D 1.9+D| ns
to GPMC_BEOn_CLE, GPMC_BE1n GPMC_FCLK_MUX; @ @ @ @
invalid @ TIMEPARAGRANULARITY_X1

F7 | tyeiki-bepgniv). | Delay time, GPMC_CLK falling edge div_by 1 _mode; -2.3+D 19+D -2.3+D 1.9+D| ns
to GPMC_BEOn_CLE, GPMC_BE1n GPMC_FCLK_MUX; @ @ @ @
invalid @ TIMEPARAGRANULARITY_X1

F8 | ty(cikH-advn) Delay time, output clock GPMC_CLK div_by 1 mode; 2.3+ 45+G 2.3+ 45+G| ns
rising edge to output address valid GPMC_FCLK_MUX; G ™ G? Y
and address latch enable TIMEPARAGRANULARITY_X1;

GPMC_ADVn_ALE transition no extra_delay

FO | ty(ckH-advniv) Delay time, output clock GPMC_CLK div_by_1 mode; -2.3+D 4.5+D -23+D 4.5+D| ns
rising edge to output address valid GPMC_FCLK_MUX; @ @ @ @
and address latch enable TIMEPARAGRANULARITY_X1,;

GPMC_ADVn_ALE invalid no extra_delay

F10 | ty(cikH-oen) Delay time, output clock GPMC_CLK div_by 1 mode; -23H 35+H -23H 35+H| ns
rising edge to output enable GPMC_FCLK_MUX; ® ® ® ®
GPMC_OEn_REn transition TIMEPARAGRANULARITY_X1;

no extra_delay

F11 | tycikH-oenlv) Delay time, output clock GPMC_CLK div_by_1 mode; -2.3+E 3.5+E -2.3+E 3.5+E| ns
rising edge to output enable GPMC_FCLK_MUX; ® ® ® ®
GPMC_OEn_REn invalid TIMEPARAGRANULARITY_X1,;

no extra_delay

F14 | ty(cikH-wen) Delay time, output clock GPMC_CLK div_by 1 _mode; -2.3+l 45+ -23+ 45+l| ns
rising edge to output write enable GPMC_FCLK_MUX; © © © ©
GPMC_WERn transition TIMEPARAGRANULARITY_X1;

no extra_delay

F15 | ty(cikH-do) Delay time, output clock GPMC_CLK div_by_1 mode; -2.3+)  2.7+) -23+) 27+J| ns
rising edge to output data GPMC_FCLK_MUX; 10 a0 0 (10
GPMC_AD[15:0] transition @ TIMEPARAGRANULARITY_X1

F15 | ty(cikL-do) Delay time, GPMC_CLK falling edge div_by_1 mode; -2.3+)  2.7H) -23+) 27+)| ns
to GPMC_ADJ[15:0] data bus GPMC_FCLK_MUX; @ @ @ @
transition @2 TIMEPARAGRANULARITY_X1

F15 | ty(cikL-do). Delay time, GPMC_CLK falling edge div_by_1 mode; -2.3+)  2.7+) -23+) 27+J| ns
to GPMC_ADJ[15:0] data bus GPMC_FCLK_MUX; @ @ @ @
transition @ TIMEPARAGRANULARITY_X1

F17 | ty(cikH-belxn) Delay time, output clock GPMC_CLK div_by_1 mode; -2.3+)  19+) -23+J 19+J| ns
rising edge to output lower byte GPMC_FCLK_MUX; 10 a0 0 (10
enable and command latch enable TIMEPARAGRANULARITY_X1
GPMC_BEOn_CLE transition @

F17 | ty(cikL-bexin) Delay time, GPMC_CLK falling edge div_by 1 mode; -2.3+) 19+ -23+J 19+4J| ns
to GPMC_BEOn_CLE, GPMC_BE1n GPMC_FCLK_MUX; a0 @ @ @
transition ¢ TIMEPARAGRANULARITY_X1

F17 | ty(cikL-be[xn). Delay time, GPMC_CLK falling edge div_by 1 mode; -2.3+) 19+ -23+J 19+4J| ns
to GPMC_BEOn_CLE, GPMC_BE1n GPMC_FCLK_MUX; a0 @ @ @
transition @ TIMEPARAGRANULARITY_X1

F18 | twesnv) Pulse duration, output chip select Read A® A® ns
GPMC_CsSn([i] low @ Write AW AW ns

Copyright © 2019, Texas Instruments Incorporated Specifications 205

Submit Documentation Feedback
Product Folder Links: TDA4VM

ADVANCE INFORMATION


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm

NOILVINHO4NI SONVAQY

13 TEXAS
TDA4VM INSTRUMENTS

SPRSP36E —FEBRUARY 2019—-REVISED DECEMBER 2019 www.ti.com

Table 5-64. GPMC and NOR Flash Switching Characteristics — Synchronous Mode® (continued)

MIN  MAX MIN  MAX
NO. FARAIETTE DESCRIPTION MODE® UNIT
R 100 MHz 133 MHz
F19 | twwepgnv) Pulse duration, output lower byte Read co co ns

enable and command latch enable

i (©)] @)
GPMC_BEONn_CLE, output upper byte write ¢ ¢ ns
enable GPMC_BE1n low
F20 | tyadvnv) Pulse duration, output address valid Read K @8 K @® ns
and address latch enable Write K s K 9 ns

GPMC_ADVn_ALE low

(1) For single read: A = (CSRAOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK®?
For burst read: A = (CSRdOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®7)
For burst write: A = (CSWrOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®?"
With n being the page burst access number.

(2) B = ClkActivationTime x GPMC_FCLK®")

(3) For single read: C = RdCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK{?
For burst read: C = (RdCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®")
For burst write: C = (WrCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®?)
With n being the page burst access number.

(4) For single read: D = (RdCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(7")
For burst read: D = (RdCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®7)
For burst write: D = (WrCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®")

(5) For single read: E = (CSRdOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®")
For burst read: E = (CSRdOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(?
For burst write: E = (CSWrOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(7)

(6) For csn falling edge (CS activated):

— Case GPMCFCLKDIVIDER = 0:
— F=0.5x CSExtraDelay x GPMC_FCLK{17)
— Case GPMCFCLKDIVIDER = 1:
— F=0.5x CSExtraDelay x GPMC_FCLK{17) if (CIkActivationTime and CSOnTime are odd) or (ClkActivationTime and
CSOnTime are even)
— F=(1+0.5 x CSExtraDelay) x GPMC_FCLK") otherwise
— Case GPMCFCLKDIVIDER = 2:
— F=0.5x CSExtraDelay x GPMC_FCLK{®7) jf g(CSOnTime - ClkActivationTime) is a multiple of 3)
— F=(1+0.5 x CSExtraDelay) x GPMC_FCLK!") if (CSOnTime - ClkActivationTime - 1) is a multiple of 3)
— F=(2+0.5 x CSExtraDelay) x GPMC_FCLK®7) if ((CSOnTime - CIkActivationTime - 2) is a multiple of 3)

(7) For ADV falling edge (ADV activated):

— Case GPMCFCLKDIVIDER = 0:
— G =0.5x ADVExtraDelay x GPMC_FCLK®?"
— Case GPMCFCLKDIVIDER = 1:
— G =0.5x ADVExtraDelay x GPMC_FCLK®7 if (ClkActivationTime and ADVOnTime are odd) or (ClkActivationTime and
ADVONTime are even)
— G =(1+0.5 x ADVExtraDelay) x GPMC_FCLK{®") otherwise
— Case GPMCFCLKDIVIDER = 2:
— G =0.5x ADVExtraDelay x GPMC_FCLK®7) jf g(ADVOnTime - ClkActivationTime) is a multiple of 3)
— G =(1+0.5 x ADVExtraDelay) x GPMC_FCLK!7) if (ADVONTime - ClkActivationTime - 1) is a multiple of 3)
— G =(2+0.5 x 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®?"
— Case GPMCFCLKDIVIDER = 1:
— G =0.5x ADVExtraDelay x GPMC_FCLK®7 if (ClkActivationTime and ADVRdOffTime are odd) or (ClkActivationTime and
ADVRdOffTime are even)
— G=(1+0.5 x ADVExtraDelay) x GPMC_FCLK®") otherwise
— Case GPMCFCLKDIVIDER = 2:
— G =0.5x ADVExtraDelay x GPMC_FCLK®7) jf g(ADVRdOffTime - ClkActivationTime) is a multiple of 3)
— G =(1+0.5x ADVExtraDelay) x GPMC_FCLK!7 if ((ADVRdOffTime - ClkActivationTime - 1) is a multiple of 3)
— G =(2+0.5 x 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®?"
— Case GPMCFCLKDIVIDER = 1:
— G =0.5x ADVExtraDelay x GPMC_FCLK®7 if (ClkActivationTime and ADVWrOffTime are odd) or (ClkActivationTime and
ADVWIrOffTime are even)
— G =(1+0.5 x ADVExtraDelay) x GPMC_FCLK{®") otherwise
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— Case GPMCFCLKDIVIDER = 2:
— G =0.5 x ADVExtraDelay x GPMC_FCLK(7) if s(ADVWrOffTime - CIKkActivationTime) is a multiple of 3)
— G =(1+0.5 x ADVExtraDelay) x GPMC_FCLK®7 if ((ADVWrOffTime - ClkActivationTime - 1) is a multiple of 3)
— G =(2+ 0.5 x ADVExtraDelay) x GPMC_FCLK(7) if (ADVWrOffTime - CIkActivationTime - 2) is a multiple of 3)

(8) For OE falling edge (OE activated) and 10 DIR rising edge (Data Bus input direction):

— Case GPMCFCLKDIVIDER = 0:
— H=0.5 x OEExtraDelay x GPMC_FCLK®")
— Case GPMCFCLKDIVIDER = 1:
— H=0.5 x OEExtraDelay x GPMC_FCLK®") if (CIkActivationTime and OEONnTime are odd) or (ClkActivationTime and
OEOnTime are even)
— H=(1+0.5 x OEExtraDelay) x GPMC_FCLK(?) otherwise
— Case GPMCFCLKDIVIDER = 2:
— H=0.5 x OEExtraDelay x GPMC_FCLK®") if S(OEOnTime - ClkActivationTime) is a multiple of 3)
— H=(1+0.5 x OEExtraDelay) x GPMC_FCLK®?) if (OEONnTime - ClkActivationTime - 1) is a multiple of 3)
— H=(2+0.5 x OEExtraDelay) x GPMC_FCLK®7) if ((OEONnTime - ClkActivationTime - 2) is a multiple of 3)

For OE rising edge (OE deactivated):
— Case GPMCFCLKDIVIDER = 0:
— H=0.5 x OEExtraDelay x GPMC_FCLK®")
— Case GPMCFCLKDIVIDER = 1:
— H=0.5 x OEExtraDelay x GPMC_FCLK®") if (ClkActivationTime and OEOffTime are odd) or (ClkActivationTime and
OEOffTime are even)
— H=(1+0.5 x OEExtraDelay) x GPMC_FCLK(?) otherwise
— Case GPMCFCLKDIVIDER = 2:
— H=0.5 x OEExtraDelay x GPMC_FCLK®") if S(OEOffTime - ClkActivationTime) is a multiple of 3)
— H=(1+0.5 x OEExtraDelay) x GPMC_FCLK®?) if (OEOffTime - ClkActivationTime - 1) is a multiple of 3)
— H=(2+0.5 x OEExtraDelay) x GPMC_FCLK(7) if ((OEOffTime - ClkActivationTime - 2) is a multiple of 3)

(9) For WE falling edge (WE activated):

— Case GPMCFCLKDIVIDER = 0:
— 1=0.5 x WEExtraDelay x GPMC_FCLK®7"
— Case GPMCFCLKDIVIDER = 1:
— 1=0.5 x WEExtraDelay x GPMC_FCLK®7) 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®") if E(WEOnTime - CIkActivationTime) is a multiple of 3)
— 1=(1+0.5 x WEExtraDelay) x GPMC_FCLK") if (WEONTime - ClkActivationTime - 1) is a multiple of 3)
— 1=(2+0.5 x WEExtraDelay) x GPMC_FCLK®") if (WEONnTime - ClkActivationTime - 2) is a multiple of 3)

For WE rising edge (WE deactivated):
— Case GPMCFCLKDIVIDER = 0:
— 1=0.5 x WEExtraDelay x GPMC_FCLK 7
— Case GPMCFCLKDIVIDER = 1:
— 1=0.5 x WEExtraDelay x GPMC_FCLK®" 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(7) if g(WEOﬁTime - ClkActivationTime) is a multiple of 3)
— 1=(1+0.5 x WEExtraDelay) x GPMC_FCLK") if (WEOffTime - ClkActivationTime - 1) is a multiple of 3)
— 1=(2+0.5 x WEExtraDelay) x GPMC_FCLK®") if (WEOffTime - ClkActivationTime - 2) is a multiple of 3)

(10) J = GPMC_FCLK®")
(11) First transfer only for CLK DIV 1 mode.
(12) Half cycle; for all data after initial transfer for CLK DIV 1 mode.

(13) Half cycle of GPMC_CLKOUT; for all data for modes other than CLK DIV 1 mode. GPMC_CLKOUT divide down from GPMC_FCLK.

(14) In GPMC_CSn[i], i is equal to 0, 1, 2 or 3. In GPMC_WAIT[j], j is equal to 0 or 1.
(15) P = GPMC_CLK period in ns

(16) For read: K = (ADVRdOffTime - ADVOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(7"
For write: K = (ADVWrOffTime - ADVONnTime) x (TimeParaGranularity + 1) x GPMC_FCLK®")

(17) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

(18) 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.

(19) The jitter probability density can be approximated by a Gaussian function.
(20) For div_by_1_mode:

— GPMC_CONFIGL1_i register: GPMCFCLKDIVIDER = Oh:
— GPMC_CLK frequency = GPMC_FCLK frequency
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For GPMC_FCLK_MUX:
— CTRLMMR_GPMC_CLKSEL[1-0] CLK_SEL = 01 = PER1_PLL_CLKOUT /3 = 300 / 3 = 100MHz

For TIMEPARAGRANULARITY_X1:

— GPMC_CONFIG1_i Register: TIMEPARAGRANULARITY = 0h = x1 latencies (affecting RD/WRCYCLETIME,
RD/WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,
OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,
WRDATAONADMUXBUS)

For no extra_delay:

— GPMC_CONFIG2_i Register: CSEXTRADELAY = 0h = CSn Timing control signal is not delayed
— GPMC_CONFIG4_i Register: WEEXTRADELAY = 0h = nWE timing control signal is not delayed
— GPMC_CONFIG4_i Register: OEEXTRADELAY = 0h = nOE timing control signal is not delayed

— GPMC_CONFIG3_i Register: ADVEXTRADELAY = Oh = nADV timing control signal is not delayed

F1
—F0 ﬁm

GPMC_CLK
ﬁFZ - F3 ﬁ
| F18 |
GPMC_CSn[i] \ /
|4
GPMC_A[MSB:1] X Valid Address
F6 - F7 ﬁ
r F19 |
GPMC_BEOn_CLE \ /
\ F19 ,i
GPMC_BE1n \ /
L .F8 F8 F8
Lon ;j —F9 —+|
GPMC_ADVn_ALE \
ﬁF10 —F11 ﬂ
GPMC_OEn_REn | Y A
F13
ey
GPvC_AD[15:0] D oo o>———

GPMC_WAIT[j]

GPMC_01

A. InGPMC_CSnli],iisequalto 0, 1, 2 or 3.
B. In GPMC_WAIT[j], j is equal to O or 1.

Figure 5-50. GPMC and NOR Flash — Synchronous Single Read (GPMCFCLKDIVIDER = 0)
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F1
—FO F’j

GPMC_CLK | /0 /0 N 5 N N W W . B W W W W A\
—-{F2 —F3 —|
GPMC_CSn([j] \ /
™ F4
GPMCAMSB:1] X Valid Address
—~|F6 —F7 |

GPMC_BEOn_CLE \

]

GPMC_BE1n \

—F7 ﬁ

]

L. F6

GPMC_ADVn ALE /[ \__|

ﬂFB

ﬂFB

—F9 |

[

GPMC_OEn_REn

ﬂF10
\

—F11 ﬂ
—

GPMC_AD[15:0] )

F13
-

F13
]

{ Do X b1 X D2 X D3 —r—

-

GPMC_WAIT]

\

F21

.-—| F22
/

A. In GPMC_CSn[i],iisequalto 0, 1, 2 or 3.

B. In GPMC_WAITIj], j is equal to O

orl.

GPMC_02

Figure 5-51. GPMC and NOR Flash — Synchronous Burst Read — 4x16-bit (GPMCFCLKDIVIDER = 0)
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F1
F1

—Fo-]
GPMC_CLK )
L{F2 —F3—]
GPMC_CSn[i] \ /s
rFa-
GPMC_A[MSB:1] X Valid Address

~F6~ %{ F1
GPMC_BEOn_CLE \ X ) )
F17
—>{F1 w —F17
GPMC_BE1n \ X ) )
Lo —{F8'—|F8 ——F9—]
GPMC_ADVn_ALE ____/ \ / \
ﬁ F14 ﬁFM
GPMC_WEn \ /
»{Hsﬁmsa{ms
GPMC_AD[15:0] X DO X D1 X D2 D3
GPMC_WAITIj] \

A. In GPMC_CSn[i],iis equalto 0, 1, 2 or 3.
B. In GPMC_WAIT[j], j is equal to O or 1.

Figure 5-52. GPMC and NOR Flash—Synchronous Burst Write (GPMCFCLKDIVIDER = 0)

GPMC_03
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F1
- FO—HH

GPMC_CLK |
HFz —F3 —]
GPMC_CSn[i] \ /
—~|F6 ——F7 ﬁ
GMPC_BEOn_CLE \ Valid /
—~{F6 —F7 ﬁ
GPMC_BE1n \ Valid 7
™ 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
—~{F8 —~{F8 —F9—|
GPMC_ADVn ALE [ | | W
ﬁFw L F11 ﬂ
GPMC_OEn_REn \ /.

GPMC_WAITj]

A. In GPMC_CSn[i], iis equal to 0, 1, 2 or 3.

B. In GPMC_WAIT[j], j is equal to O or 1.

GPMC_04

Figure 5-53. GPMC and Multiplexed NOR Flash — Synchronous Burst Read
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F1
F’ﬂ —F0
GPMC_CLK
ﬁFz L——F3 ﬂ
‘ F18 >
GPMC_CSnl[i] \ s
—{F4
GPMC_A[27:17] X Address (MSB)
F17
—={F6 ﬂij —{ F17
GPMC_BE1n \ X X X /
F17
—={F6 ﬂmj —{ F17
BPMC_BEOn_CLE \ X X X
F8 F8
al»j F20 L—F9 ﬂ
GPMC_ADVn_ALE / |/ | W
——>{F14 —>{F14
GPMC_WEn \
ﬂ F15 ﬁms ﬁms
GPMC_AD[15:0] X Address (LSB) X DO X D1 X D2 X D3
— |-— F22 |——— F21
GPMC_WAIT[] \ /

GPMC_05
A. In GPMC_CSn[i],iisequalto 0, 1, 2 or 3.
B. In GPMC_WAITIj], j is equal to O or 1.

Figure 5-54. GPMC and Multiplexed NOR Flash — Synchronous Burst Write

5.11.5.12.2 GPMC and NOR Flash — Asynchronous Mode

Table 5-65 and Table 5-66 assume testing over the recommended operating conditions and electrical
characteristic conditions below (see Figure 5-55 through Figure 5-60).

Table 5-65. GPMC and NOR Flash Timing Requirements — Asynchronous Mode

NO. | PARAMETER DESCRIPTION MODE MIN MAX | UNIT

FA59 | tace(d) Data access time div_by 1 mode; H®| ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1

FA20@ | tacc1-pgmode(d) Page mode successive data access time div_by 1 mode; P®| ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1

FA21% | tacco-pgmode(d) Page mode first data access time div_by 1 mode; H®| ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1

(1) The FAS5 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 prameter 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®)

212 Specifications Copyright © 2019, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: TDA4VM


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm

13 TEXAS
INSTRUMENTS

www.ti.com

TDA4VM
SPRSP36E —~FEBRUARY 2019-REVISED DECEMBER 2019

(6) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

(7) Fordiv_by 1 _mode:

— GPMC_CONFIGL1_i Register: GPMCFCLKDIVIDER = Oh:

- GPMC_CLK

frequency = GPMC_FCLK frequency

For GPMC_FCLK_MUX:

— CTRLMMR_GPMC_CLKSEL[1-0] CLK_SEL = 00 = CPSWHSDIV_CLKOUT3 = 2000/15 = 133.33 MHz

For TIMEPARAGRANULARITY_X1:
— GPMC_CONFIG1_i Register: TIMEPARAGRANULARITY = 0h = x1 latencies (affecting RD/WRCYCLETIME,

RD/WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,

OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,
WRDATAONADMUXBUS)

Table 5-66. GPMC and NOR Flash Switching Characteristics — Asynchronous Mode

MIN|  MAX
NO. PARAMETER DESCRIPTION MODE® UNIT
133 MHz
tr(d) Rise time, output data GPMC_ADI[15:0] div_by 1 mode; 2| ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
tr) Fall time, output data GPMC_ADI[15:0] div_by 1 mode; 2| ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
FAO | tweepnv) Pulse duration, output lower-byte enable and Read N @ | ns
command latch enable GPMC_BEOn_CLE, output Write N @
upper-byte enable GPMC_BE1n valid time
FAL | twesnv) Pulse duration(,lgutput chip select Read A®| ns
GPMC_CSn[i]'*** low Write A®
FA3 |tgesnv-advniv) | Delay time, output chip select GPMC_CSn[i]*® Read 2+B@| 2+B@| ns
valid to output address valid and address latch . _ @ @
enable GPMC_ADVn_ALE invalid Write 2+B 2+B
FA4 | taesnv-oentv) Delay time, output chip select GPMC_CSn[i]3) div_by_1_mode; 2+C©| 2+C®| ns
valid to output enable GPMC_OEn_REn invalid GPMC_FCLK_MUX;
(Single read) TIMEPARAGRANULARITY_X1
FA9 | tyav-csnv) Delay time, output address GPMC_A[27:1] valid to div_by 1 mode; 2+J © 2+J®@| ns
output chip select GPMC_CSn[i](137 valid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
FA10 | typepqnv-csnv) Delay time, output lower-byte enable and div_by 1 mode; 2+J © 2+J@| ns
command latch enable GPMC_BEOn_CLE, output GPMC_FCLK_MUX;
upper-byte enable GPMC_BE1n valid to output TIMEPARAGRANULARITY_X1
chip select GPMC_CSn[i|™ valid
FA12 | ty(csnv-advnv) Delay time, output chip select GPMC_CSn[i]*® div_by_1_mode; 24K W | 24K w | ng
valid to output address valid and address latch GPMC_FCLK_MUX;
enable GPMC_ADVn_ALE valid TIMEPARAGRANULARITY_X1
FA13 | tg(csnv-oenv) Delay time, output chip select GPMC_CSn[i]*® div_by_1_mode; 2+4Lw| 2+4Lav| ns
valid to output enable GPMC_OEn_REn valid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
FA16 |tyav) Pulse duration output address GPMC_A[26:1] div_by 1 mode; G ns
invalid between 2 successive read and write GPMC_FCLK_MUX;
accesses TIMEPARAGRANULARITY_X1
FA18 | ty(csnv-oeniv) Delay time, output chip select GPMC_CSn[i]*® div_by_1_mode; 2+l@|  2+41®| ns
valid to output enable GPMC_OEn_REn invalid GPMC_FCLK_MUX;
(Burst read) TIMEPARAGRANULARITY_X1
FA20 |ty av) Pulse duration, output address GPMC_A[27:1] div_by 1 mode; D® ns
valid - 2nd, 3rd, and 4th accesses GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
FA25 | ty(csnv-wenv) Delay time, output chip select GPMC_CSn[i]*® div_by_1_mode; 2+E®| 2+E®| ns
valid to output write enable GPMC_WEn valid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
FA27 | ty(csnv-weniv) Delay time, output chip select GPMC_CSn[i]*® div_by_1_mode; 2+F®| 2+F®| ns
valid to output write enable GPMC_WEn invalid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
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Table 5-66. GPMC and NOR Flash Switching Characteristics — Asynchronous Mode (continued)

MIN|  MAX
NO. PARAMETER DESCRIPTION MODE® UNIT
133 MHz
FA28 | tywenv-dv) Delay time, output write enable GPMC_WERn valid div_by 1 mode; 2| ns
to output data GPMC_AD[15:0] valid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
FA29 | tyav-csnv) Delay time, output data GPMC_AD[15:0] valid to div_by 1 mode; -2+J © 2+J®@| ns
output chip select GPMC_CSn[i]*® valid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
FA37 | tyenv-aiv) Delay time, output enable GPMC_OEn_REn valid div_by 1 mode; 2| ns
to output address GPMC_AD[15:0] phase end GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1

(1) For single read: A = (CSRdOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK®*
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_FCLK4)
with n being the page burst access number

(2) For reading: B = ((ADVRdOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x

G

For writing: B = ((ADVWTrOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x

G

(3) C = ((OEOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK®4

PMC_FCLK(4

PMC_FCLK(4)

(4) D = PageBurstAccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®4)

(5) E = (WEONTime - CSONnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK(4)
(6) F = ((WEOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK®%

(7) G = Cycle2CycleDelay x GPMC_FCLK®*

(8) | = ((OEOffTime

G

PMC_FCLK(4

(9) J = (CSONTime x (TimeParaGranularity + 1) + 0.5 x CSExtraDelay) x GPMC_FCLK(4)
(10) K = ((ADVONTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x GPMC_FCLK®4

(11) L = ((OEONTime - CSONTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK(4

(12) For single read: N = RdCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK®*
For single write: N = WrCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK4
For burst read: N = (RdCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®%
For burst write: N = (WrCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) 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.

(15) Fordiv_by 1 _mode:

GPMC_CONFIG1_i Register: GPMCFCLKDIVIDER = Oh:
— GPMC_CLK frequency = GPMC_FCLK frequency

For GPMC_FCLK_MUX:

CTRLMMR_GPMC_CLKSEL[1-0] CLK_SEL =00 = CPSWHSDIV_CLKOUT3 = 2000/15 = 133.33 MHz

For TIMEPARAGRANULARITY_X1:
GPMC_CONFIG1_i Register: TIMEPARAGRANULARITY = 0h = x1 latencies (affecting RD/WRCYCLETIME,

RD/WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,

)+ (n - 1) x PageBurstAccessTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x

OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,
WRDATAONADMUXBUS)
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GPMC_CLK
FAS >
| FA1 ~
GPmMC_csnil — \ /
™ FA9
GPMC_AMsB:1] X Valid Address
FAO >
> FA10
GPMC_BEOn_CLE \ Valid /
| FAO g
GPMC_BE1n \ Valid 7
L—»{Fat0 A3 |
—ﬁsz
GPMC_ADVn ALE [ [\ / \
FA4 >
FA13 -
GPMC_OEn_REn \ /
GPMC_AD[15:0] D Data IN 0 Data IN 0
GPMC_WAIT[j]
GPMC 08
A. In GPMC_CSn[i], i is equal to 0, 1, 2 or 3. In GPMC_WAIT[j], jis equal to O or 1.
B. FAS5 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 5-55. GPMC and NOR Flash — Asynchronous Read — Single Word
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GPMC_FCLK
GPMC_CLK
FA5 FAS5
I FA1 > I FA1 i
GPMC_Csn[i] — \ /  \ /
FA16
—={FA9 FA9
GPMC_A[MSB:1] X Address 0 XX Address 1
FAO FAO
|—> FA10 |—> FA10
GPMC_BEOn_CLE \ Valid 7\ Vaiid 7
| FAO | FAO |
GPMC_BE1n \ Valid / \ Valid /
L~ Fa10 L>{Fa10
FA3 FA3
~>{FA12 4.‘ —>{FA12 4.‘
GPMC_ADCn ALE __/~ [ \ / \_/ \ / A\
FA4 | FA4 '
FA13 | ‘ FA13 |
GPMC_OEn_REn \ / \ /S
GPMC_AD[15:0] T\ A\ Koata Uppey—(__
GPMC_WAIT[j]
GPMC_07
A. In GPMC_CSn[i], i is equal to 0, 1, 2 or 3. In GPMC_WAIT[j], j is equal to O or 1.
B. FAS5 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 5-56. GPMC and NOR Flash — Asynchronous Read — 32-Bit
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GPMC_CLK
FA21 > FA20 =~ FA20 —»|— FA20
| FA1 -
GPMC Csni] ~ \ /
— FA9
GPMC_AMsB:1] I Add0 Addl_X_Addz_X_Add3 Addd
FAO >
>~ FA10
GPMC_BEOn CLE — \ /[
FAO >
~ FA10
GPMC_BETn ~ \ /[
—>{ FA12
GPMC_ADVn_ALE [T\
FA18 o
FA13 'I ‘
GPMC_OEn_REn /

GPMC_AD[15:0]

D I R E T e @ — )

ePvMc_wam ...,y

A. In GPMC_CSn[i, iis equal to 0, 1, 2 or 3. In GPMC_WAITI]], j is equal to O 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 5-57. GPMC and NOR Flash — Asynchronous Read — Page Mode 4x16-Bit

GPMC_08
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GPMC_FCLK
GPMC_CLK
| FA1 }
GPMC_CSn[] — \ /[
|—> FA9
GPMC_A[MSB:1] X Valid Address
FAO
> FA10
GPMC_BEONn_CLE \ /
FAO
FA10
GPMC_BE1n \ /
FA3 |
——|FA12
GPMC_ADVn_ALE /| \ / .
FA27 >
FA25 »
GPMC_WEn \ /-
I—’- FA29
GPMC_AD[15:0] X Data OUT
GPMC_WAITj]

GPMC_09

A. In GPMC_CSn[i], i is equal to 0, 1, 2 or 3. In GPMC_WAIT[j], j is equal to O or 1.
Figure 5-58. GPMC and NOR Flash — Asynchronous Write — Single Word
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GPMC_FCLK

GPMC_CLK

GPMC_CSn[i]

GPMC_A[27:17]

GPMC_BEOn_CLE

GPMC_BE1n

GPMC_ADVn_ALE

GPMC_OEn_REn

GPMC_AD[15:0]

GPMC_WAIT[i]

A. In GPMC_CSn[i], i is equal to 0, 1, 2 or 3. In GPMC_WAITJ]], j is equal to 0 or 1.

AYAVAVAWAWAVAVAWAWAVAWAWAWAWAWAWAWAWAWAWAW

FA1 N
FA5 >
— —
— FA9
X Address (VISB)
FAO
> FA10
\ Valid /
FAO
> FA10
\ Valid /
FA3
—>| FA12
— /T \ _
FA4 N
FA13 ~i
\ /
> FA29 - FA37
—< Address (LSB) ) (Data INy <Data IN

B. FAS5 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 5-59. GPMC and Multiplexed NOR Flash — Asynchronous Read — Single Word

GPMC_10
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GPMC_FCLK
GPMC_CLK
: FA1 |
GPMC_CSn[il — \ /
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 Lo{Fa28
GPMC_AD[15:0] X Valid Address (LSB) X Data OUT
GPMC_WAITIj]

GPMC_11

A. In GPMC_CSn[i], i is equal to 0, 1, 2 or 3. In GPMC_WAIT[j], j is equal to 0 or 1.
Figure 5-60. GPMC and Multiplexed NOR Flash — Asynchronous Write — Single Word

220 Specifications Copyright © 2019, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: TDA4VM


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm

13 TEXAS
INSTRUMENTS

www.ti.com

TDA4VM
SPRSP36E —FEBRUARY 2019—REVISED DECEMBER 2019

5.11.5.12.3 GPMC and NAND Flash — Asynchronous Mode

Table 5-67 and Table 5-68 assume testing over the recommended operating conditions and electrical
characteristic conditions below (see Figure 5-61 through Figure 5-64).

Table 5-67. GPMC and NAND Flash Timing Requirements — Asynchronous Mode

NO.

PARAMETER

DESCRIPTION

MODE®

MIN

MAX

133 MHz

UNIT

GNF129 | taee(q)

Access time, input data GPMC_ADJ[15:0] ®

div_by 1 mode;
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1

Jo

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.

(4) For div_by 1 mode:

— GPMC_CONFIG1_i Register: GPMCFCLKDIVIDER = Oh:

- GPMC_CLK

frequency = GPMC_FCLK frequency

For GPMC_FCLK_MUX:
— CTRLMMR_GPMC_CLKSEL[1-0] CLK_SEL = 00 = CPSWHSDIV_CLKOUT3 = 2000/15 = 133.33 MHz

For TIMEPARAGRANULARITY_X1:

— GPMC_CONFIG1_i Register: TIMEPARAGRANULARITY = 0h = x1 latencies (affecting RD/WRCYCLETIME,
RD/WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,
OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,
WRDATAONADMUXBUS)

Table 5-68. GPMC and NAND Flash Switching Characteristics — Asynchronous Mode

NO. PARAMETER MODE® MIN MAX | UNIT
tr() Rise time, output data GPMC_ADJ[15:0] div_by 1 mode; 2 ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
tr(a) Fall time, output data GPMC_AD[15:0] div_by 1 mode; 2 ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
GNFO | tywenv) Pulse duration, output write enable GPMC_WEn div_by 1 mode; A® ns
valid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
GNF1 | tg(csnv-wenv) Delay time, output chip select GPMC_CSn[i]*®) div_by 1 mode; 2+B@ 2+B®@| ns
valid to output write enable GPMC_WEn valid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
GNF2 | ty(cleH-wenv) Delay time, output lower-byte enable and div_by 1 mode; -2+C®  2+C®| ns
command latch enable GPMC_BEOn_CLE high to GPMC_FCLK_MUX;
output write enable GPMC_WEn valid TIMEPARAGRANULARITY_X1
GNF3 | twwenv-dv) Delay time, output data GPMC_AD[15:0] valid to div_by 1 mode; -2+tD@  2+D @ ns
output write enable GPMC_WEn valid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
GNF4 | tyweniv-div) Delay time, output write enable GPMC_WEn div_by 1 mode; -2+tE®  24E®| ns
invalid to output data GPMC_AD[15:0] invalid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
GNFS5 | twweniv-clelv) Delay time, output write enable GPMC_WEn div_by 1 mode; -2+F © 24F©®| ns
invalid to output lower-byte enable and command GPMC_FCLK_MUX;
latch enable GPMC_BEOn_CLE invalid TIMEPARAGRANULARITY_X1
GNF6 | tyweniv-csnjv) | Delay time, output write enable GPMC_WEn div_by 1 mode; 24G 024G ™ ns
invalid to output chip select GPMC_CSn[i]*® GPMC_FCLK_MUX;
invalid TIMEPARAGRANULARITY_X1
GNF7 | ty(aleH-wenv) Delay time, output address valid and address latch div_by 1 mode; -2+C®  2+C®| ns
enable GPMC_ADVn_ALE high to output write GPMC_FCLK_MUX;
enable GPMC_WERn valid TIMEPARAGRANULARITY_X1
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Table 5-68. GPMC and NAND Flash Switching Characteristics — Asynchronous Mode (continued)

NO. PARAMETER MODE® MIN MAX | UNIT
GNF8 | twweniv-alelv) Delay time, output write enable GPMC_WEn div_by 1 mode; -2+F © 2+F®| ns
invalid to output address valid and address latch GPMC_FCLK_MUX;
enable GPMC_ADVn_ALE invalid TIMEPARAGRANULARITY_X1
GNF9 | tewen) Cycle time, write div_by 1 mode; H®| ns
GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
GNFL1 | ty(csnv-oenv) Delay time, output chip select GPMC_CSn][i]®3) div_by 1_mode; 2+41®  2+1©| ns
0 valid to output enable GPMC_OEn_REn valid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
GNF1 | tw(oenv) Pulse duration, output enable GPMC_OEn_REn div_by 1 mode; K@ | ns
3 valid GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
GNF1 | teoen) Cycle time, read div_by 1 mode; L ay ns
4 GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1
GNF1 | tyeniv-csnjjv) | Delay time, output enable GPMC_OEn_REn div_by 1 mode; 2+M @ 2+M 2| ns
5 invalid to output chip select GPMC_CSn([i]®®) GPMC_FCLK_MUX;
invalid TIMEPARAGRANULARITY_X1

(1) A = (WEOffTime - WEONTime) x (TimeParaGranularity + 1) x GPMC_FCLK®4
(2) B = ((WEONTime - CSONnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK(4)
(3) C = ((WEOnTime - ADVONTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - ADVExtraDelay)) x GPMC_FCLK 4
(4) D = (WEOnTime x (TimeParaGranularity + 1) + 0.5 x WEExtraDelay) x GPMC_FCLK®4

(5) E = ((WrCycleTime - WEOffTime) x (TimeParaGranularity + 1) - 0.5 x WEEXxtraDelay) x GPMC_FCLK®#4
(6) F = ((ADVWrOffTime - WEOffTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - WEExtraDelay)) x GPMC_FCLK(®*
(7) G = ((CSWrOffTime - WEOffTime) x (TimeParaGranularity + 1) + 0.5 x (CSExtraDelay - WEExtraDelay)) x GPMC_FCLK®*
(8) H = WrCycleTime x (1 + TimeParaGranularity) x GPMC_FCLK(4)
(9) | = ((OEONTime - CSONTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK(4)
(10) K = (OEOffTime - OEOnTime) x (1 + TimeParaGranularity) x GPMC_FCLK®4
(11) L = RdCycleTime x (1 + TimeParaGranularity) x GPMC_FCLK(4

NOILVINHO4NI SONVAQY

(12) M = ((CSRdOffTime - OEOffTime) x (TimeParaGranularity + 1) + 0.5 x (CSExtraDelay - OEExtraDelay)) x GPMC_FCLK®4
(13) In GPMC_CSnJi], iisequal to 0, 1, 2 or 3.

(14) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

(15) For div_by_1_mode:

— GPMC_CONFIG1_i Register: GPMCFCLKDIVIDER = Oh:
— GPMC_CLK frequency = GPMC_FCLK frequency

For GPMC_FCLK_MUX:
— CTRLMMR_GPMC_CLKSEL[1-0] CLK_SEL = 00 = CPSWHSDIV_CLKOUT3 = 2000/15 = 133.33 MHz

For TIMEPARAGRANULARITY_X1:

— GPMC_CONFIG1_i Register: TIMEPARAGRANULARITY = 0h = x1 latencies (affecting RD/WRCYCLETIME,
RD/WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,
OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,
WRDATAONADMUXBUS)
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GPMC_FCLK \ / \ / \ / \ /
»
™ GNF1 GNF6 |
SV W — A
|
" GNF2 GNF5 >
epyc_BEon_CLE | S—

GPMC_ADCn_ALE

GPMC_OEn_REn

GNFO >
cpvc_wen / |
,—-|GNF3 L GNF4 ——|
GPMC_AD[15:0] X Command ) S

GPMC_12

(1) In GPMC_CSn[i],iis equalto 0, 1, 2 or 3.
Figure 5-61. GPMC and NAND Flash — Command Latch Cycle

epMc Felk /W WS S W J J g SN
| GNF1 ———— GNF6 —{
e W — r
GPMC_BEOn CLE
> GNF7 - GNF8 —{
GPMC_ADVn ALE I | —
GPMC_OEn_REn
GNF9 »|
GNFO
cpvc_wen / | —
H GNF3 L GNF4 —
cPuC_AD[15:0] Y  E—
(1) In GPMC_CSn[i], iis equalto 0, 1, 2 or 3.
Figure 5-62. GPMC and NAND Flash — Address Latch Cycle
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GPMC_FCLK
GNF12
L—» GNF10 GNF15 |
GPMC_Csnil ) —
GPMC_BEONn_CLE
GPMC_ADVn_ALE
GNF14 ‘
GPMC_OEn_REn GNF13 g ‘
T / | S——
Ll —— DATA  C—
GPMC_WAITI] /

GPMC_14

(1) 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.

(2) GPMC_FCLK is an internal clock (GPMC functional clock) not provided externally.
(3) In GPMC_CsSn[i], iis equal to 0, 1, 2 or 3. In GPMC_WAIT[j], j is equal to 0 or 1.

Figure 5-63. GPMC and NAND Flash — Data Read Cycle

GPMC_FCLK /S S S S S S

> GNF1 GNF6 ~}
GPmc_csnli] | ——
GPMC_BEOn_CLE
GPMC_ADVn_ALE
GPMC_OEn_REn
GNF9 N
GNFO - ‘
cpvc_wen I / |\
H GNF3 L GNF4 .
GPMC_AD(150] X DATA ) S——

GPMC_15

(1) “In GPMC_CSnJi], iis equalto 0, 1, 2 or 3.
Figure 5-64. GPMC and NAND Flash — Data Write Cycle

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

5.11.5.13 HyperBus

For more details about features and additional description information on the device HyperBus, see the
corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed Description.

Table 5-69, Table 5-70, and Table 5-71 assume testing over the recommended operating conditions and
electrical characteristic conditions (see Figure 5-65, Figure 5-66, and Figure 5-67).
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Table 5-69. Timing Requirements for HyperBus Initialization

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
D1 tw(RESETN) RESETn Pulse Width 200 ns
D2 tuesL) Chip Select Pulse Width 1000 ns
D3 td(RESETNH-csL) Delay time, RESETn inactive to CSn active 200.34 ns
D4 td(csL-RWDSL) Delay time, CSn active to RWDS falling 115 ns
Table 5-70. HyperBus 166 MHz Switching Characteristics
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
D5 tskn(rwdsX-dv) Input skew, RWDS transitioning to DO:D7 valid -0.46 0.46 ns
D6 te(cikiclkn) CLK period, CLK/CLKn 6 ns
D7 tw(clk/clkn) Pulse width, CLK/CLKn 2.7 ns
D8 tw(csiv) Pulse width, CSO0 invalid between operations 6 ns
D9 ta(clkH-csL) Delay time, CSO active to CLK rising/ CLKn falling -3.41 ns
D10 ta(cIkLILE]-csH) Delay time, last falling CLK/ rising CLKn edge to CSO inactive 0.41 ns
D11 ta(clkX-rwdsv) Delay time, CLK transition to RWDS valid 1.01 2 ns
D12 ta(cikx-d[0:7]v) Delay time, CLK transitioning to DO:D7 valid 0.84 2.17 ns
Table 5-71. HyperBus 100 MHz Switching Characteristics
NO. PARAMETER DESCRIPTION MIN MAX | UNIT
LFD5 | tskn(rwdsx-dv) Input skew, RWDS transitioning to DO:D7 valid -0.81 0.81 ns
LFD6 | te(cik) CLK period, CLK 10 ns
LFD7 |ty Pulse width, CLK 4.75 ns
LFD8 | twesiv) Pulse width, CSO0 invalid between operations 10 ns
LFD9 | ty(cikH-csL) Delay time, CSO active to CLK rising -3.51 ns
LFD10 | ty(clkL[LE]-csH) Delay time, last falling CLK edge to CSO inactive 0.51 ns
LFD11 | ty(clkx-rwdsv) Delay time, CLK transition to RWDS valid 1.51 3.49 ns
LFD12 | tycikx-d[o:7]v) Delay time, CLK transitioning to DO:D7 valid 1.34 3.66 ns
’4— D8/LFD8 :i: D2 >
csn —/ \ /
rﬁDg/LFDg_" D10/LFD10->| I¢
CK, CKn A .-
D6/LFD6
L" D4 ‘ mFWJ DITLFD1I B |«
RWDS —————— / \ T
D12/LFD12~P‘ [« |<— D12/LFD12
DQ[7:0] 47:40 158 X 7:0 W

CK and Data are center aligned

L— Command-Address

Host drives DQ[7:0] and Memory drives RWDS

Host drives DQ[7:0] and RWDS

HYPERBUS_TIMING_01

Figure 5-65. HyperBus Timing Diagrams — Transmitter Mode
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’<—D8/LFD8 :i: D2 »|
csn —/ \ /

— DQ/LFDQ—b‘ "I L
D10/LFD10

-

CK, CKn

[—;

RWDS ———— [\ —

-»I D12/LFD12 DS/LFDS
D5/LFD5
n

. 47:40 X 39:32 X 31:24 X 23:16 X 15:8 X 7:0 D Dn Y Dn+1XDn+1
DQ[7:0] (0523124 (23116 153 ) LA ACTEADY
CK and Data are center aligned
Command-Address Host drives DQ[7:0] and RWDS

Host drives DQ[7:0] and Memory drives RWDS

HYPERBUS_TIMING_02

Figure 5-66. HyperBus Timing Diagrams — Receiver Mode

RESETn —\ /

L_Da_.l
CSn
-

HYPERBUS_TIMING_03

Figure 5-67. HyperBus Timing Diagrams — Reset
For more information, see HyperBus Interface section in Peripherals chapter in the device TRM.

5.11.5.14 12C

For more details about features and additional description information on the device Inter-Integrated
Circuit, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed
Description.

Table 5-72, Table 5-73 and Figure 5-68 assume testing over the recommended operating conditions and
electrical characteristic conditions.

Table 5-72. Timing Requirements for 12C Input Timings®®

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT

11 te(scy) Cycle time, SCL Standard 10000 ns
Fast 2500 ns

12 tsu(SCLH-SDAL) Setup time, SCL high before SDA low (for a repeated Standard 4700 ns
START condition) Fast 600 ns

13 th(sDAL-SCLL) Hold time, SCL low after SDA low (for a START and a Standard 4000 ns
repeated START condition) Fast 900 ns

14 twscLy Pulse duration, SCL low Standard 4700 ns
Fast 1300 ns

15 tw(scLH) Pulse duration, SCL high Standard 4000 ns
Fast 600 ns

16 tsu(SDAV-SCLH) Setup time, SDA valid before SCL high Standard 250 ns
Fast 100 ns

17 | th(scLL-SDAV) Hold time, SDA valid after SCL low Standard 0®  3450@| ns
Fast 0® 900¥ | ns
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Table 5-72. Timing Requirements for 12C Input Timings®® (continued)

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
18 tw(spAH) Pulse duration, SDA high between STOP and START Standard 4700 ns
conditions Fast 1300 ns
19 trspa) Rise time, SDA Standard 1000 ns
Fast 20+0.1*Cb  300® M| ns
(®) (M
110 tyscL) Rise time, SCL Standard 1000 ns
Fast 20+0.1*Cb  300® | ns
(5) (M
111 tispa) Fall time, SDA Standard 300 ns
Fast 20+0.1*Cb  300®) M| ns
(6) (M
112 tiscu) Fall time, SCL Standard 300 ns
Fast 20+0.1*Cb 300 ns
113 tsu(SCLH-SDAH) Setup time, SCL high before SDA high (for STOP condition) Standard 4000 ns
Fast 600 ns
114 tw(sp) Pulse duration, spike (must be supressed) Standard
Fast 0 50 ns
115 tskew Skew Standard 3 ns
Fast 3 ns
116 Cb Capacitive load for each bus line Standard 400 pF
Fast 400 pF

(1) The I12C pins SDA and SCL do not feature fail-safe 1/O buffers. These pins could potentially draw current when the devive is powered
down.

(2) A Fast-mode I12C-bus device can be used in a Standard-mode 12C-bus system, but the requirement tyspa-scLH)= 250 ns must then be
met. This will automatically be the case if the device does not stretch the low period of the SCL signal. If such a device does stretch the
low period of the SCL signal, it must output the next data bit to the SDA line t; max + tsyspa-scLH)= 1000 + 250 = 1250 ns (according to
the Standard-mode 12C-Bus Specification) before the SCL line is released.

(3) A device must internally provide a hold time of at least 300 ns for the SDA signal (referred to the V ymin Of the SCL signal) to bridge the
undefined region of the falling edge of SCL.

4)
®)
Q)
™

their rise/fall times should be referenced in the device IBIS model.

Table 5-73. Timing Requirements for 12C HS—-Mode @

The maximum tyspa.sciy) has only to be met if the device does not stretch the low period [ty scLy)] of the SCL signal.
Cb = total capacitance of one bus line in pF. If mixed with HS-mode devices, faster fall-times are allowed

Software must properly configure the 12C module registers to achieve the timings shown in this table. See the device TRM for details.
These timings apply only to MCU_12C0 and WKUP_I2CO0. 12C[0:3] use standard LVCMOS buffers to emulate open-drain buffers and

NO. PARAMETER DESCRIPTION CAPACITANCE MIN MAX | UNIT

11 te(scy) Cycle time, SCL 100 pF Max 294 ns
400 pF Max 588 ns

12 tsu(sCLH-SDAL) Setup time, SCL high before SDA low (for a repeated 100 pF Max 160 ns
START condition) 400 pF Max 160 ns

13 th(spAL-sCLL) Hold time, SCL low after SDA low (for a START and a 100 pF Max 160 ns
repeated START condition) 400 pF Max 160 ns

14 tw(scLy Pulse duration, SCL low 100 pF Max 160 ns
400 pF Max 320 ns

15 tw(scLH) Pulse duration, SCL high 100 pF Max 60 ns
400 pF Max 120 ns

16 tsu(SDAV-SCLH) Setup time, SDA valid before SCL high 100 pF Max 10 ns
400 pF Max 10 ns
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Table 5-73. Timing Requirements for 12C HS-Mode @ (continued)

NO. PARAMETER DESCRIPTION CAPACITANCE MIN MAX | UNIT
17 | thscLi-spav) Hold time, SDA valid after SCL low 100 pF Max 0® 70| ns
400 pF Max 0® 150| ns
113 tw(spAH) Setup time, SCL high before SDA high (for STOP 100 pF Max 160 ns
condition) 400 pF Max 160 ns
114 tr(spa) Pulse duration, spike (must be suppressed) 100 pF Max 0 10 ns
400 pF Max
115 tskew Skew Standard
Fast
116 Cb Capacitive Load for SDA and SCL Lines 100 pF Max 100 pF
400 pF Max 400| pF

(1) 12C HS-Mode only supported on WKUP_I12C0, MCU_I2C0, and 12C[0-1]. HS-Mode not supported on MCU_I2C1 and 12C[2-6].
(2) For bus line loads Cb between 100 pF and 400 pF the timing parameters must be linearly interpolated.

(3) A device must internally provide a Data hold time to bridge the undefined part between Vy and V,,_ of the falling edge of the SCLH
signal. An input circuit with a threshold as low as possible for the falling edge of the SCLH signal minimizes this hold time.

»{ }«m |9+: :«

12C[i]_SDA ﬂ / X X:_ _/ \1\ / >< ﬁ \ .Hf_
I<———>I—|8 | —» |16 > 4114 I

4 | l Ll s e

| +|||H10' > s | | |

| |<7I1—>| > 112 P!
L -+ 7 | = kB
le—pH13 — 12
Stop Start Repeated Stop
Start

Figure 5-68. 12C Receive Timing®

(1) i=0 for WKUP domain
i=0to 1 for MCU domain
i = 0 to 6 for MAIN domain

Table 5-74 and Figure 5-69 assume testing over the recommended operating conditions and electrical
characteristic conditions.

Table 5-74. Switching Characteristics Over Recommended Operating Conditions for I12C Output Timings

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
116 te(scu) Cycle time, SCL Standard 10000 ns
Fast 2500 ns
117 tsu(sCLH-SDAL) Setup time, SCL high before SDA low (for a repeated START | Standard 4700 ns
condition) Fast 600 ns
118 th(sDAL-SCLL) Hold time, SCL low after SDA low (for a START and a Standard 4000 ns
repeated START condition) Fast 900 ns
119 tw(scLy Pulse duration, SCL low Standard 4700 ns
Fast 1300 ns
120 tw(scLH) Pulse duration, SCL high Standard 4000 ns
Fast 600 ns
121 tsu(SDAV-SCLH) Setup time, SDA valid before SCL high Standard 250 ns
Fast 100 @ ns
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Table 5-74. Switching Characteristics Over Recommended Operating Conditions for 12C Output

Timings (continued)

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT

122 | thscLi-spav) Hold time, SDA valid after SCL low Standard 00® 3450 ™ ns
Fast 0®  900® ns
123 tw(sDAH) Pulse duration, SDA high between STOP and START Standard 4700 ns
conditions Fast 1300 ns
124 ti(spa) Rise time, SDA Standard 1000 ns
Fast |20+0.1*C 300 ® O ns

pb® O
125 trscu) Rise time, SCL Standard 1000 ns
Fast |20+0.1*C 300 ® O ns

p® @
126 tispa) Fall time, SDA Standard 300 ns
Fast |20+0.1*C 300 ® O ns

pb® O
127 ti(scL) Fall time, SCL Standard 300 ns
Fast |20+0.1*C 300 ® ns

p® @
128 tsu(SCLH-SDAH) Setup time, SCL high before SDA high (for STOP condition) Standard 4000 ns
Fast 600 ns
129 tskew Skew Standard 3 ns
Fast 20 ns
130 Cp Capacitive load for each bus line Standard 400 pF
Fast 400 pF

M
@

The 12C pins SDA and SCL do not feature fail-safe 1/0 buffers. These pins could potentially draw current when the devive is powered

down.

A Fast-mode 12C-bus device can be used in a Standard-mode 12C-bus system, but the requirement tsu(SDA-SCLH)= 250 ns must then
be met. This will automatically be the case if the device does not stretch the low period of the SCL signal. If such a device does stretch
the low period of the SCL signal, it must output the next data bit to the SDA line t; may + tsyspa-scLHy = 1000 + 250 = 1250 ns (according
to the Standard-mode 12C-Bus Specification) before the SCL line is released.

(3) A device must internally provide a hold time of at least 300 ns for the SDA signal (referred to the V\ymin Of the SCL signal) to bridge the
undefined region of the falling edge of SCL.

4)
®)
(6)
@)

The maximum tyspa-scLy) has only to be met if the device does not stretch the low period [tyscLL)] of the SCL signal.

Cb = total capacitance of one bus line in pF. If mixed with HS-mode devices, faster fall-times are allowed.

Software must properly configure the 12C module registers to achieve the timings shown in this table. See the device TRM for details.

These timings apply only to MCU_I2C0 and WKUP_I2CO0. 12C[0:3] use standard LVCMOS buffers to emulate open-drain buffers and
their rise/fall times should be referenced in the device IBIS model.

NOTE

12C emulation is achieved by configuring the LVCMOS buffers to output HiZ instead of
driving high when transmitting logic-1.
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Figure 5-69. 12C Transmit Timing®

(1) i=0 for WKUP domain
i=0to 1 for MCU domain
i =0 to 6 for MAIN domain

For more information, see Inter-Integrated Circuit (12C) Interface section in Peripherals chapter in the
device TRM.

5.11.5.15 13C

For more details about features and additional description information on the device Inter-Integrated
Circuit, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed
Description.

Table 5-75, Figure 5-70, Table 5-76, and Figure 5-71 assume testing over the recommended operating
conditions and electrical characteristic conditions.

Table 5-75. I3C Open Drain Timing Parameters

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
D1 tLow_op Low Period of SCL Clock Master 200 ns
toic_op_L tLow _op ns
MIN
tFpa_op
MIN
D2 tHicH High Period of SCL Clock Master 41 ns
tbig_H tign ttcp| NS
D3 tipa oD Fall Time of SDA Signal Master, Slave tce 12 ns
D4 tsu_op SDA Data Setup Time During Open Drain Mode Master, Slave 3 ns
D5 tcas Clock After START (S) Condition Master, ENTASO 38.4 1000 ns
Master, ENTAS1 38.4 100000 ns
Master, ENTAS2 38.4 2000000 ns
Master, ENTAS3 38.4 50000000 ns
D6 tcep Clock Before STOP (P) Condition Master tcas ,\;”N ns
2
D7 tMMOVERLAP Current Master to Secondary Master Overlap time Master toic_op_ ns
during handof Lmin
D8 tavaL Bus Available Condition Master 1000 ns
D9 tioLE Bus Idle Condition Master 100000 ns
0
D10 | tumLock Time Internal Where New Master Not Driving SDA Master tAVALmin ns
Low
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(1) This is approximately equal to t owmin + tbs_opmin + tpA_obtyp *+ tsu_odmin-
(2) The Master may use a shorter Low period if it knows that this is safe, when SDA is already above V.
(3) Based on tgpkg, rise and fall times, and interconnect.

(4) This maximum High period may be exceeded when the signals can be safely seen by Legacy 12C Devices, and/or in consideration of

the interconnect (for example: a short Bus).
(5) On a Legacy Bus where 12C Devices need to see Start, the tcas Min value is further constrained.
(6) Slaves that do not support the optional ENTASx CCCs shall use the tcas Max value shown for ENTASS.
(7) On a Mixed Bus with Fm Legacy 12C Devices, taya, is 300ns shorter than the Fm Bus Free Condition time (tgyg)-

D3 {4-D4
ﬂ y = P \ 0.7xVDD
7 X X/ \ \
| 5 / - 0.3xVDD
#Ds 14-D6
4——D1
r,a—\—/—\— -“—\—/7 0.7xVDD
SCL \
o 0.3xVDD
Stop Start D2 Repeated Stop
Start
f - Open drain with weak pull-up _/_ - Open drain with weak pull-up
I3C_TIMING_01
Figure 5-70. 1I3C Open Drain Timing
Table 5-76. I3C Push-Pull Timing Parameters for SDR and HDR-DDR Modes
NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
D1 fscL SCL Clock Period Master 80 100000 ns
D2 tLow SCL Clock Low Period Master 24 ns
D3 tHiGH MIXED SCL Clock High Period of Mixed Bus (Mixed Bus Topology Master 24 ns
- Not Supported
tbiG_H_MIXED PP ) 32 45 ns
D4 thicH SCL Clock High Period Master 24 ns
D5 tsco Clock in to Data Out for Slave Slave 12 ns
D6 tcr SCL Clock Rise Time Master 150 x 1/ 60 ns
fscL
D7 tcr SCL Clock Fall Time Master 150 x 1/ 60 ns
fscL
D8 thp_pp SDA Signal Data Hold in Push Pull Mode Master tcr+3 ns
and tcp +
3
Slave 0 ns
D9 tsu_pp SDA Signal Data Setup In Push-Pull Mode Master, 3 ns
Slave
D10 tcasr Clock After Repeated START (Sr) Master tcas MIN ns
D11 teesr Clock Before Repeated START (Sr) Master tcas min / ns
2
D12 Cb Capacitive Load per Bust Line (SDA/SCL) Master, 50 pf
Slave

(1) FSCL=1/(tpig_ * toic_H)
(2) tpig_L and tpg_p are the clock Low and High periods as seen at the receiver end of the I3C Bus using V,_ and V.

(38) When communicating with an I3C Device on a mixed Bus, the tpig_n_mixep Period must be constrained in order to make sure that 12C

Devices do not interpret I13C signaling as valid 12C signaling.

(4) As both edges are used, the hold time needs to be satisfied for the respective edges; tcg + 3 for falling edge clocks, and tcg + 3 for

rising edge clocks.
(5) Clock Frequency Minimum 0.01 MHz, Maximum 12.5 MHz
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13C_TIMING_02

Figure 5-71. I3C Push-Pull Timing (SDR and HDR-DDR Modes)

5.11.5.16 MCAN
For more details about features and additional description information on the device Controller Area
Network Interface, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6,
Detailed Description.

Table 5-77 presents timing parameters for MCANYy Interface.

Table 5-77. MCAN Register to Pin Timings®

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
M1 toMcANy_TX) Delay Time Max, Transmit Shift Register to MCANy_TX pin Normal 10 ns
M2 toMCANy_RX) Delay Time Max, MCANy_RX pin to receive shift register Normal 10 ns

(1) yin MCANy_* =0 or 13.

Table 5-78 presents timing parameters for MCAN:i Interface.

Table 5-78. MCU_MCAN Register to Pin Timings®

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT

M1 thMcu_MCANi_TX) Delay Time Max, Transmit Shift Register to Normal 10 ns
MCU_MCANI_TX pin

M2 thMcU_MCANi_RX) Del_a)t/ Time Max, MCU_MCANI_RX pin to receive shift Normal 10 ns
register

(1) iin MCU_MCANi_*=0 or 1.

For more information, see Controller Area Network (MCAN) section in Peripherals chapter in the device
TRM.

5.11.5.17 MCASP

For more details about features and additional description information on the device Multichannel Audio
Serial Port, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed
Description.

Table 5-79 and Figure 5-72 present timing requirements for MCASPO to MCASP11.

Table 5-79. Timing Requirements for MCASP®

NO. |PARAMETER DESCRIPTION MODE MIN MAX | UNIT
ASP1 tC(AHCLKRX) CyCIe time, AHCLKR/X 20 ns
ASP2 | ty(aHCLKRX) Pulse duration, AHCLKR/X high or low 0.5P - 1?22) ns
ASP3 | teacLKRX) Cycle time, ACLKR/X 20 ns
ASP4 | tyacLKRX) Pulse duration, ACLKR/X high or low 0.5R - 15(32) ns

232 Specifications Copyright © 2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA4VM


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm

13 TEXAS
INSTRUMENTS

www.ti.com

TDA4VM
SPRSP36E —~FEBRUARY 2019-REVISED DECEMBER 2019

Table 5-79. Timing Requirements for MCASP® (continued)

NO. |PARAMETER DESCRIPTION MODE MIN MAX | UNIT
ASPS5 | tsyaFsRx- Setup time, AFSR/X input valid before ACLKR/X ACLKR/X int 12.3 ns
ACLKRX) ACLKR/X ext infout 4
ASP6 | thacLkrx-AFsrx) | Hold time, AFSR/X input valid after ACLKR/X ACLKR/X int -1 ns
ACLKR/X ext in/out 1.6
ASP7 |tsyaxr-acLkrx) | Setup time, AXR input valid before ACLKR/X ACLKR/X int 12.3 ns
ACLKR/X ext infout 4
ASP8 | th(ACLKRX-AXR) Hold time, AXR input valid after ACLKR/X ACLKR/X int -1 ns
ACLKR/X ext in/out 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
(2) P = AHCLKR/X period in ns.
(3) R = ACLKR/X period in ns.
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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 5-72. MCASP Input Timing
(1) xin MCASP[x]_*is 0,1 or 2
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Table 5-80 and Figure 5-73 present switching characteristics over recommended operating conditions for
MCASPO to MCASP11.

Table 5-80. Switching Characteristics Over Recommended Operating Conditions for MCASP®

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
ASP9 | te(AHCLKRX) Cycle time, AHCLKR/X 20 ns
ASP10 | ty@aHCLKRY) Pulse duration, AHCLKR/X high or low 0.5P-2@ ns
ASP11 | teacLkrX) Cycle time, ACLKR/X 20 ns
ASP12 | tyacLKRX) Pulse duration, ACLKR/X high or low 0.5R - 2(.3% ns
ASP13 | tyacLkrx-AFsrx) | Delay time, ACLKR/X transmit edge to AFSR/X ACLKR/X int 0 7.25 ns

output valid ACLKR/X ext infout 919 128
ASP14 | tyaCLKX-AXR) Delay time, ACLKX transmit edge to AXR output ACLKR/X int 0 7.25 ns
valid ACLKR/X ext infout 919 128
ASP15 | tgis(ACLKX-AXR) Disable time, ACLKX transmit edge to AXR output | ACLKR/X int 0 7.25 ns
high impedance ACLKR/X ext infout 9.19 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.
(3) R = ACLKR/X period in ns.
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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 5-73. MCASP Output Timing
(1) xin MCASP[x]_*is 0,1 or 2

For more information, see Multichannel Audio Serial Port (MCASP) section in Peripherals chapter in the
device TRM.

5.11.5.18 MLB

NOTE
NOTE TO USERS:

The content of this section is UNDER DEVELOPMENT!
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5.11.5.19 MCSPI

For more details about features and additional description information on the device Serial Port Interface,
see the corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed
Description.

For more information, see Multichannel Serial Peripheral Interface (MCSPI) section in Peripherals chapter
in the device TRM.

5.11.5.19.1 MCSPI — Master Mode

Table 5-81, Figure 5-74 and Figure 5-75 present timing requirements for SPI — Master Mode.

Table 5-81. Timing Requirements for SPI — Master Mode ) ®

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT

SML | tespici) Cycle time, SPI_CLK @ @ 20.8¢ ns

SM2 | ty(spicLKL) Typical Pulse duration, SPI_CLK low ® -1+ ns
0.5P ®

SM3 | tw(sPicLKH) Typical Pulse duration, SPI_CLK high ® -1+ ns
0.5P @

SM4 | tyymiso-spicLky | Setup time, SPI_D[x] valid before SPI_CLK active 2.8 ns

edge @
SM5 | th(spicLk-MISO) Hold time, SPI_DI[x] valid after SPI_CLK active edge ® 3 ns
SM6 | tgspicLk-SIMO) Delay time, SPI_CLK active edge to SPI_D[x] -3 2.5 ns
transition ®

SM7 | tskcs-simo) Delay time, SPI_CSi active to SPI_D[x] transition 5 ns

SM8 | ty(spicLk-Cs) Delay time, SPI_CSi active to SPI_CLK first edge Master_ PHAQ_POLO; -4 +B ns
Master_ PHAQ_POL1;® ©

Master_PHA1_POLO; -4+ A ns
Master_PHA1_POL1;® o

SM9 | tyspicLk-cs) Delay time, SPI_CLK last edge to SPI_CSi inactive Master_ PHAQ_POLO; -4+ A ns
Master_PHAQ_POL1;® Y

Master_PHA1_POLO; -4+B ns
Master_PHA1_POL1; ® ©

(1) This timing applies to all configurations regardless of SPI_CLK polarity and which clock edges are being used to drive output data and
capture input data

(2) Related to the SPI_CLK maximum frequency
(3) 20 ns cycle time = 50 MHz

@ P=

SPICLK period

(5) SPI_CLK phase is programmable with the PHA bit of the MCSPI_CHCONF_0/1/2/3 register
(6) B =(TCS + .5) * TSPICLKREF, where TCSns a bit field of the MCSPI_CHCONF_0/1/2/3 register and Fratio = Even >= 2.

(7) When P = 20.8 ns, A = (TCS + 1) * TSPICLKREF, where TCSns a bit field of the MCSPI_CHCONF_0/1/2/3 register.
When P > 20.8 ns, A = (TCS + 0.5) * Fratio * TSPICLKREF, where TCSns a bit field of the MCSPI_CHCONF_0/1/2/3 register.

(8) The IO timings provided in this section are applicable for all combinations of signals for SPI1 and SPI2. However, the timings are only
valid for SPI3 and SPI4 if signals within a single IOSET are used. The IOSETs are defined in the following tables.
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Figure 5-74. SPI Master Mode Receive Timing
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Figure 5-75. SPI Master Mode Transmit Timing

5.11.5.19.2 MCSPI — Slave Mode

SPRSP08_TIMING_McSP_01

Table 5-82, Figure 5-76, and Figure 5-77 present timing requirements for SPI — Slave Mode.

Table 5-82. Timing Requirements for SPI — Slave Mode

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
SS1 | ty(spicLk) Cycle time, SPI_CLK 20.8 ns
SS2 | ty(spicLKL) Typical Pulse duration, SPI_CLK low 0.45P® ns
SS3 | ty(spicLkH) Typical Pulse duration, SPI_CLK high 0.45P® ns
SS4 | tsy(siMO-SPICLK) Setup time, SPI_D[x] valid before SPI_CLK active edge ns
SS5 | th(spicLK-SIMO) Hold time, SP1_DIx] valid after SPI_CLK active edge ns
SS6 | tyspicLK-soMI) Delay _time, SPI_CLK active edge to mcspi_somi 2 17.12 ns
transition
SS7 | tsk(cs-somi) Delay time, SPI_CSi active edge to mcspi_somi 20.95 ns
transition
SS8 | tsycs-spPicLK) Setup time, SPI_CSi valid before SPI_CLK first edge ns
SS9 | tyspicLk-Cs) Hold time, SPI_CSi valid after SPI_CLK last edge ns
Copyright © 2019, Texas Instruments Incorporated Specifications 239

Submit Documentation Feedback

Product Folder Links: TDA4VM

ADVANCE INFORMATION


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm

NOILVINHO4NI SONVAQY

13 TEXAS
TDA4VM INSTRUMENTS

SPRSP36E —FEBRUARY 2019—-REVISED DECEMBER 2019 www.ti.com

(1) This timing applies to all configurations regardless of SPI_CLK polarity and which clock edges are used to drive output data and capture
input data.

(2) P = SPICLK period.
(3) PHA = 0; SPI_CLK phase is programmable with the PHA bit of the MCSPI_CHCONF_0/1/2/3 register.
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SPI_CSi] (IN) \ /
—— SS1 —»|
SS2
Ss8 SS3 SS9
SPI_SCLK (IN) _ POL=0 / \ / \ / \__/ \ / \
—— SS1 —»|
SS2
POL=1 SS3
SPI_SCLK (IN) / / \ / \ / _/
> SS5 Ss4
|4< SSs4 b sss-|
SPI_DIx] (IN) ( Bitn1__X_ Bitn2_ X_Bin3 X _ Bind X _Bito
PHA=1
EPOL=1
SPI_CS]i] (IN) \ /
- SS1—»
»/SS2
SS8 ﬁ SS3 |»439
SPI_SCLK (IN) _ POL=0 / \ / \ / \ / \ / \
I SS1—»
SS3
POL=1 »SS2
SPI_SCLK (IN) \ \ \ / \ / /
le— SS4
= SS5
—.| le— SS4 b SS5 -|
SPID[x (IN) (_ Bitn1__X_Bin2 X_Bina X __ Bitl__X__ _Bit0__)
Figure 5-76. SPI Slave Mode Receive Timing
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Figure 5-77. SPI Slave Mode Transmit Timing

For more information, see Multichannel Serial Peripheral Interface (MCSPI) section in Peripherals chapter
in the device TRM.

5.11.5.20 eMMC/SD/SDIO

The MMCSD Host Controller provides an interface to eMMC 5.1 (embedded MultiMedia Card), SD 4.10
(Secure Digital), and SDIO 4.0 (Secure Digital 10) 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 features and additional description information on the device Multi Media Card, see
the corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed Description.

NOTE
Some MMC modes require software configuration of the MMC DLL delay settings, as shown
in Table 5-91 and Table 5-103.
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5.11.5.20.1 MMCSDO - eMMC Interface
MMCSDO interface is compliant with the JC64 eMMC standard v5.1 and it supports the following eMMC
applications:
e Default speed
e High speed SDR
e High speed DDR
e High speed HS200
e High speed HS400

5.11.5.20.1.1 Standard SDR Mode

Table 5-83 and Table 5-84 present Timing requirements and Switching characteristics for MMCSDO —
Default Speed Mode in receiver and transmitter mode (see Figure 5-78 and Figure 5-79).

Table 5-83. Timing Requirements for MMCSDO — Default Speed Mode®

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
SSDR5 | tsy(cmdv-clkH) Setup time, MMCO_CMD valid before MMCO_CLK rising clock edge 9.96 ns
SSDR6 | thcikH-cmdv) Hold time, MMCO_CMD valid after MMCO_CLK rising clock edge 27.47 ns
SSDR7 | tsy(dv-clkH) Setup time, MMCO_dat[0:x] valid before MMCO_CLK rising clock 9.96 ns

edge
SSDR8 | th(cikH-dv) Hold time, MMCO_dat[0:x] valid after MMCO_CLK rising clock edge 27.47 ns
(1) x =7 for MMCO (8-bit wide data bus).
Table 5-84. Switching Characteristics for MMCSDO — Default Speed Mode®
NO. PARAMETER DESCRIPTION MIN MAX | UNIT
SSDR1 fop(cik) Operating frequency, MMCO_CLK 25 MHz
SSDR2H | tyy(cikt) Pulse duration, MMCO_CLK high 18.7 ns
SSDR2L | tyclky) Pulse duration, MMCO_CLK low 18.7 ns
SSDR3 ta(clkL-cmdv) Delay time, MMCO_CLK rising clock edge to MMCO_CMD transition 3.4 35.6 ns
SSDR4 ta(cikL-dv) Delay time, MMCO_CLK rising clock edge to MMCO_DAT[0:x] 3.4 35.6 ns
transition
(1) x =7 for MMCO (8-bit wide data bus).
SSDR2L
SSDR2H
SSDR1
MMCO_CLK
SSDR6
SSDRsY |+
MMCO_CMD X X X X X
SSDR8
SSDR7¥ e~
MMCO_DATI[7:0] X X X X X_
J7_MMCO_TIMING_01
Figure 5-78. eMMC in — Default Speed — Receiver Mode
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<« SSDR2L
SSDR2H-J+—»

< » SSDR1

MMCO_CLK | I D e D Y A e D | [ | L
—>-SSDR3

MMCO_CMD _\ X X |

L—»}-ssDR4

MMCO_DATI[7:0] ) ) ) r

Figure 5-79. eMMC in — Default Speed — Transmitter Mode

5.11.5.20.1.2 High Speed SDR Mode

J7_MMCO_TIMING_02

Table 5-85 and Table 5-86 present Timing requirements and Switching characteristics for MMCSDO —
High Speed SDR Mode in receiver and transmitter mode (see Figure 5-80 and Figure 5-81).

Table 5-85. Timing Requirements for MMCSDO — High Speed SDR Mode®

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
HSSDR3 | tsy(emdv-clkH) Setup time, MMCO_CMD valid before MMCO_CLK rising clock edge 3.26 ns
HSSDR4 | th(cikH-cmdv) Hold time, MMCO_CMD valid after MMCO_CLK rising clock edge 2.67 ns
HSSDR7 | tsy(dv-clkH) Setup time, MMCO_DAT][0:x] valid before MMCO_CLK rising clock 3.26 ns

edge
HSSDR8 | th(cikH-dv) Hold time, MMCO_DAT][0:x] valid after MMCO_CLK rising clock edge 2.67 ns
(1) x =7 for MMCO (8-bit wide data bus).
Table 5-86. Switching Characteristics for MMCO — JC64 High Speed SDR Mode®

NO. PARAMETER DESCRIPTION MIN MAX | UNIT

HSSDR1 | fop(cik) Operating frequency, MMCO_CLK 50 MHz
HSSDR2H | tycikh) Pulse duration, MMCO_CLK high 9.2 ns
HSSDR2L | tycikw) Pulse duration, MMCO_CLK low 9.2 ns
HSSDR5 | ty(cikL-cmdv) Delay time, MMCO_CLK rising clock edge to MMCO_CMD transition 3.4 16.1 ns
HSSDR6 | tgcikL-dv) Delay time, MMCO_CLK rising clock edge to MMCO_DAT[0:X] 34 16.1 ns
transition
(1) x =7 for MMCO (8-bit wide data bus)
< HSSDR1 »
}4— HSSDR2L —»¢—— HSSDR2H —»‘
MMCO_CLK \ / | W
|<7 HSSDR3 44% HSSDR4 —>|
MMCO_CMD X )
|<— HSSDR7 —>“7 HSSDR8 4"
MMCO_DAT[7:0] X X
J7_MMCO_TIMING_03
Figure 5-80. eMMC in — High Speed SDR Mode — Receiver Mode
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HSSDR1 >

¢—— HSSDR2H —}‘

F*HSSDRZL —>
/

MMCO_CLK \ |
« HSSDR5 —>|
MMCO_CMD X )
i< HSSDR6 —»‘
MMCO_DAT[7:0] X X

J7_MMCO_TIMING_04

Figure 5-81. eMMC in — High Speed SDR Mode — Transmitter Mode

5.11.5.20.1.3 High Speed DDR Mode

Table 5-87 and Table 5-88 present Timing requirements and Switching characteristics for MMCSDO —
High Speed DDR Mode in receiver and transmitter mode (see Figure 5-82 and Figure 5-83).

Table 5-87. Timing Requirements for MMCSDO — High Speed DDR Mode®

NO. PARAMETER DESCRIPTION MIN MAX UNIT
DDR3 | tsycmdv-clk) Setup time, MMCO_CMD valid before MMCO_CLK rising edge 0.74 ns
DDR4 | th(clk-cmdv) Hold time, MMCO_CMD valid after MMCO_CLK rising edge 1.67 ns
DDR7 | tsy(dv-clk) Setup time, MMCO_DAT[0:x] valid before MMCO_CLK transition 0.76 ns
DDR8 | thcik-dv) Hold time, MMCO_DAT[0:x] valid after MMCO_CLK transition 1.67 ns

(1) x =7 for MMCO (8-bit wide data bus).
Table 5-88. Switching Characteristics for MMCSDO — High Speed DDR Mode®

NO. PARAMETER DESCRIPTION MIN MAX | UNIT

DDR1 | fop(eik) Operating frequency, MMCO_CLK 50 MHz
DDR2H | ty(cikr) Pulse duration, MMCO_CLK high 9.2 ns
DDR2L | tycik) Pulse duration, MMCO_CLK low 9.2 ns

DDR5 | tgcik-cmdv) Delay time, MMCO_CLK rising edge to MMCO_CMD transition 3.4 16.1 ns

DDR6 | tycik-dv) Delay time, MMCO_CLK transition to MMCO_DATJ[0:x] transition 2.9 6.6 ns

(1) x =7 for MMCO (8-bit wide data bus).
DDR1 >
— DDR2L DDR2H -
MMCO_CLK / \ / \

MMCO_CMD

DDR4

DDR8

|<—DDR7

DDR8
[«———DDR7 |«

DDR7 ‘

» DDR8 DDRS8
|<—DDR7

MMCO_DAT[7:0]

Figure 5-82. eMMC in — High Speed DDR Mode — Receiver Mode

J7_MMCO_TIMING_05

244 Specifications

Copyright © 2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA4VM


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm

13 TEXAS

INSTRUMENTS TDA4VM
www.ti.com SPRSP36E —FEBRUARY 2019—-REVISED DECEMBER 2019
DDR1 &>
——— DDR2 ——>———— DDR2——
MMCO_CLK / \ / |

DDR5 J‘ DDR5 *J‘

—DDR5——|

MMCO_CMD O
=== DDR6 ——DDR6 == DDR6
——|DDR6 ——|DDR6 ——|DDR6

Figure 5-83. eMMC in — High Speed DDR Mode — Transmitter Mode

MMCO_DAT[7:0]

J7_MMCO_TIMING_06

5.11.5.20.1.4 HS200 Mode
Table 5-89 presents Switching characteristics for MMCSDO — HS200 Mode in transmitter mode (see

Figure 5-84).
Table 5-89. Switching Characteristics for MMCSDO — HS200 Mode®
NO. PARAMETER DESCRIPTION MIN MAX | UNIT
HS2001 fop(clk) Operating frequency, MMCO_CLK 200 MHz
HS2002H | ty(cikH) Pulse duration, MMCO_CLK high 2.08 ns
HS2002L | ty(cikw) Pulse duration, MMCO_CLK low 2.08 ns
HS2005 ta(clkL-cmdv) Delay time, MMCO_CLK rising clock edge to MMCO_CMD 1.12 3.16 ns
transition
HS2006 ta(cikL-dv) Dela)_/ _time, MMCO_CLK rising clock edge to MMCO_DAT[0:x] 1.12 3.16 ns
transition

(1) x =7 for MMCO (8-bit wide data bus).

HS2001 >
———HS2002L —»{——— H82002H—>|
MMCO_CLK / \ / |
I— H82005—>| I— HS2005——|
MMCo_CMD - N S S
L HS2006——| L HS2006 —>|
MMCO_DAT(7:0] S

J7_MMCO_TIMING_07

Figure 5-84. eMMC in — HS200 Mode — Transmitter Mode

5.11.5.20.1.5 HS400 Mode
Table 5-90 presents Switching characteristics for MMCSDO — HS400 Mode in transmitter mode (see

Figure 5-85).
Table 5-90. Switching Characteristics for MMCSDO — HS400 Mode®
NO. PARAMETER DESCRIPTION MIN MAX UNIT
HS4001 fop(clk) Operating frequency, MMCO_CLK 200 MHz
HS4002H | tycikH) Pulse duration, MMCO_CLK high 2.08 ns
HS4002L | ty(ciw) Pulse duration, MMCO_CLK low 2.08 ns
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Table 5-90. Switching Characteristics for MMCSDO — HS400 Mode® (continued)

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
HS4005 ta(clkL-cmdv) Delay time, MMCO_CLK rising clock edge to MMCO_CMD 1.12 3.16 ns
transition
HS4006 ta(cikL-dv) Delay time, MMCO_CLK transition to MMCO_DAT[7:0] transition 0.59 1.84 ns

(1) x =7 for MMCO (8-bit wide data bus).

HS4001 -
—— HS4002L ——>———— HS4002H ——>|
MMCO_CLK / \ / \
- HS4005 — —————————HS4005
— HS4005—>| — HS4005—]
MMCO_CMD ) S ) )
—— HS4006 ——HS4006 e HS 4006
——|HS40;-‘ — HS40;_‘ | HS4006

MMCO_DAT[7:0]

J7_MMCO_TIMING_08

Figure 5-85. eMMC in — HS400 Mode — Transmitter Mode
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Table 5-91 shows the required DLL software configuration settings for MMCO timing modes.

Table 5-91. MMCO DLL Delay Mapping for All Timing Modes

MODE

DESCRIPTION

DELAY VALUE
MMCSDn_PHY_CTRL_4 R
EG[15:12] OTAPDLYSEL

DELAY ENABLE
MMCSDn_PHY_CTRL_4 R
EG[20] OTAPDLYENA

DLL REFERENCE
FREQUENCY
MMCSDn_PHY_CTRL_5_R
EG[10:8] FRQSEL

STROBE DELAY
MMCSDO_SS_PHY_CTRL_
4_REG [31:24] STRBSEL

MHz DDR

Standard SDR 8-bit PHY operating in 1.8 V 25 MHz mode OxF Ox1 0x0 0x0
High Speed SDR 8-bit PHY operating in 1.8 V 50 MHz mode OxF 0x1 0x0 0x0
DDR52 8-bit PHY operating in 1.8 V 50 MHz DDR 0x5 0x1 0x4 0x0
mode
HS200 8-bit PHY operating in eMMC 1.8 V 200 0x6 0x1 0x0 0x0
MHz SDR
HS400 8-bit PHY operating in eMMC 1.8 V 200 0x0 Ox1 0x0 ox77
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5.11.5.20.2 MMCSDi — MMCSD1 and MMCSD2 — SD/SDIO Interface

NOTE

The MMCSDi (i = 1 to 2) controller is also referred to as MMCi.

MMCSDi 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

NOTE

For more information, see the Multimedia Card/Secure Digital (eMMC/SD/SDIO) Interface
chapter in the device TRM.

5.11.5.20.2.1 Default speed Mode

Table 5-92 and Table 5-93 present timing requirements and switching characteristics for MMCSDi —

Default Speed in receiver and transmitter mode (see Figure 5-86 and Figure 5-87)

Table 5-92. Timing Requirements for MMCSDi — Default Speed Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
DSSD5 | tsy(emdv-clkH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 2.55 ns
DSSD6 | th(cikH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 19.67 ns
DSSD7 | tsy(dv-clkh) Setup time, MMCi_DAT[x:0] valid before MMCi_CLK rising clock 2.55 ns

edge
DSSD8 | th(clkH-dv) Hold time, MMCi_DAT[x:0] valid after MMCi_CLK rising clock edge 19.67 ns
(1) x =3 for MMCSD1/MMCSD?2 (4-bit wide data bus).
Table 5-93. Switching Characteristics for MMCSDi — Default Speed Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
DSSDO | fop(clk) Operating frequency, MMCi_CLK 25 MHz
DSSD1 | ty(cikH) Pulse duration, MMCi_CLK high 18.7 ns
DSSD2 | tycik) Pulse duration, MMCi_CLK low 18.7 ns
DSSD3 | ty(cikL-cmdv) Delay time, MMCi_CLK falling clock edge to MMCi_CMD transition -14.1 141 ns
DSSD4 | ty(cikL-dv) Delay time, MMCi_CLK falling clock edge to MMCi_DAT[x:0] -14.1 141 ns

transition
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(1) x =3 for MMCSD1/MMCSD?2 (4-bit wide data bus).

DSSD2
«—»| DSSD1
<DSSD
MMCi_CLK [\ /L v 7/ I\ L I
—»| DSSD6 |4—
—>| 4—DSSDJ
MMCi_CMD 1 )| 1 )| 1
—»| DSSD8 |4
4-DSSD7,
MMCi_DAT[j:0] X X X
Figure 5-86. SD/SDIO in — Default Speed — Receiver Mode
DSSD2
DSSD1
k]
mcick w1 . [\ I\ [\ [\ 1\ /\r
—»{DsSD3
MMCi_CMD | | X
L —»|DssD4
MMCi_DATIj:0] X )| ) )

Figure 5-87. SD/SDIO in — Default Speed — Transmitter Mode

5.11.5.20.2.2 High Speed Mode

MMC1_02

Table 5-94 and Table 5-95 present timing requirements and switching characteristics for MMCSDi — High
Speed in receiver and transmitter mode (see Figure 5-88 and Figure 5-89).

Table 5-94. Timing Requirements for MMCSDi — High Speed Mode

NO. PARAMETER DESCRIPTION MIN MAX UNIT
HSSD3 | tsy(cmdv-cikH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 2.55 ns
HSSD4 | th(cikH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 2.67 ns
HSSD7 | tsy(dv-cikH) Setup time, MMCi_DAT][x:0] valid before MMCi_CLK rising clock 2.55 ns

edge
HSSD8 | th(cikh-dv) Hold time, MMCi_DAT[x:0] valid after MMCi_CLK rising clock edge 2.67 ns
(1) x =3 for MMCSD1/MMCSD2 (4-bit wide data bus).
Table 5-95. Switching Characteristics for MMCSDi — High Speed Mode
NO. PARAMETER DESCRIPTION MIN MAX UNIT

HSSD1 fop(clk) Operating frequency, MMCi_CLK 50 MHz

HSSD2H | ty(cikr) Pulse duration, MMCi_CLK high 9.2 ns
HSSD2L |ty Pulse duration, MMCi_CLK low 9.2 ns

HSSD5 ta(clkL-cmdv) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 2.4 13.1 ns

HSSD6 ta(clkL-dv) Delay _time, MMCi_CLK rising clock edge to MMCi_DAT[x:0] 2.4 13.1 ns

transition
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(1) x =3 for MMCSD1/MMCSD2 (4-bit wide data bus).

HSSD1 >

- HSSD2L | HSSD2H —{
/ | U

\
}4— HSSD3 — <4 HSSD4 ——{
mvci cvp ) S
> HSSD8 H{
) S

MMCi_CLK /

}— HSSD7 —
mmci_DAT(:0] Y

Figure 5-88. SD/SDIO in — High Speed — Receiver Mode

MMC1_03

¢« HSSD1 ——————»
«—— HSSD2H —>|<— HSSD2L —
MMCi_CLK [ \ / \
HSSD5 ———»| ———— HSSD5 ———»|
MMCi_CMD X )
L HSSD6 —>| L HsSD6 4>|
MMCi_DAT]j:0] X X

MMC1_04

Figure 5-89. SD/SDIO in — High Speed — Transmitter Mode

5.11.5.20.2.3 UHS-I SDR12 Mode

Table 5-96 and Table 5-97 present timing requirements and switching characteristics for MMCSDi —
SDR12 in receiver and transmitter mode (see Figure 5-90 and Figure 5-91).

Table 5-96. Timing Requirements for MMCSDi — SDR12 Mode

NO. PARAMETER DESCRIPTION MIN MAX UNIT
SDR125 | tsycmdv-clkH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 21.65 ns
SDR126 | th(clkH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 1.67 ns
SDR127 | tsydv-cikH) Setup time, MMCi_DAT[x:0] valid before MMCi_CLK rising clock 21.65 ns

edge
SDR128 | th(cikH-dv) Hold time, MMCi_DAT[x:0] valid after MMCi_CLK rising clock edge 1.67 ns

(1) x =3 for MMCSD1/MMCSD?2 (4-bit wide data bus).

Table 5-97. Switching Characteristics for MMCSDi — SDR12 Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
SDR120 | fop(ciky Operating frequency, MMCi_CLK 25 MHz
SDR121 | ty(cikt) Pulse duration, MMCi_CLK high 18.7 ns
SDR122 | ty(cikw) Pulse duration, MMCi_CLK low 18.7 ns
SDR123 | ty(cikL-cmav) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 1.2 35.6 ns
SDR124 | ty(cikL-dv) Delay time, MMCi_CLK rising clock edge to MMCi_DAT][x:0] 1.2 35.6 ns

transition
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(1) x =3 for MMCSD1/MMCSD?2 (4-bit wide data bus).

SDR122
<+—» SDR121

¢ SDR120
1

mveick w I [ /v /—\ [\ r—\vr—\ 1 \r

—» SDR126
—>| |4-SDR125

MMCi_CMD 1 )| 1 )| 1 )|
—»| SDR128 |¢—
—»| [4-SDR127|
MMCi_DATJj:0] X X X X X

MMC1_05

Figure 5-90. SD/SDIO in — High Speed SDR12 — Receiver Mode
SDR122
SDR121
SDRI120>'
mveicek L L v & [/ L J vJ v J L

[—>{spr123
|
L—»|sDR124
|

MMCi_CMD

MMCi_DATJj:0] X X L

MMC1_06

Figure 5-91. SD/SDIO in — High Speed SDR12 — Transmitter Mode

5.11.5.20.2.4 UHS-I SDR25 Mode

Table 5-98 and Table 5-99 present timing requirements and switching characteristics for MMCSDi —
SDR25 in receiver and transmitter mode (see Figure 5-92 and Figure 5-93).

Table 5-98. Timing Requirements for MMCSDi — SDR25 Mode

ADVANCE INFORMATION

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SDR253 | tsy(emdv-clkH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 2.15 ns
SDR254 | th(clkH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 1.67 ns
SDR257 | tsy(dv-clkH) Setup time, MMCi_DAT[x:0] valid before MMCi_CLK rising clock 2.15 ns

edge
SDR258 | th(cikH-dv) Hold time, MMCi_DAT[x:0] valid after MMCi_CLK rising clock edge 1.67 ns
(1) x =3 for MMCSD1/MMCSD2 (4-bit wide data bus).
Table 5-99. Switching Characteristics for MMCSDi — SDR25 Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
SDR251 | fyp(cik) Operating frequency, MMCi_CLK 50 MHz
SDR252H | tyycikh) Pulse duration, MMCi_CLK high 9.2 ns
SDR252L | ty(ciky) Pulse duration, MMCi_CLK low 9.2 ns
SDR255 | tycikL-cmdv) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 2.4 131 ns
SDR256 | tycikL-dv) Delay _time, MMCi_CLK rising clock edge to MMCi_DAT[x:0] 2.4 131 ns

transition
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(1) x =3 for MMCSD1/MMCSD2 (4-bit wide data bus).

SDR251 ————»
— SDR252L ———— SDR252H ——|
MMCi_CLK / \ / \
|-— SDR253 — < SDR254 —-|
MMCi_CMD (N
|H SDR257 ——<e— SDR258 ——|
MMCi_DAT[j:0] Y (N

MMC1_07

Figure 5-92. SD/SDIO in — High Speed SDR25 — Receiver Mode

¢— SDR251 ———— >

«—— SDR252H —>|<— SDR252L —b

MMCi_CLK / \ / | W
- HSSDR255 SDR255 —>|
X X

L SDR256 —>| L SDR256 4>|
X

MMCi_DATI;:0] X

MMCi_CMD

MMC1_08

Figure 5-93. SD/SDIO in — High Speed SDR25 — Transmitter Mode

5.11.5.20.2.5 UHS-I SDR50 Mode

Table 5-100 presents timing requirements and switching characteristics for MMCSDi — SDR50 in receiver
and transmitter mode (see and Figure 5-94).

Table 5-100. Switching Characteristics for MMCSDi — SDR50 Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
SDR501 | fop(cik) Operating frequency, MMCi_CLK 100 MHz
SDR502H | ty(cikt) Pulse duration, MMCi_CLK high 4.45 ns
SDR502L | tyciki) Pulse duration, MMCi_CLK low 4.45 ns
SDR505 | ty(cikL-cmdv) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 1.2 6.35 ns
SDR506 | ty(cikL-dv) Delay _time, MMCi_CLK rising clock edge to MMCi_DAT[x:0] 1.2 6.35 ns
transition

(1) x =3 for MMCSD1/MMCSD?2 (4-bit wide data bus).

¢ SDR501 —————»
«— SDR502H —>|<— SDR502L —»,
MMCi_CLK / \ / \__
———»{ SDR505 ——»| SDR505
MMCi_CMD X X
—————»| SDR506 | SDRS06
MMCi_DATJj:0] X X

MMC1_10

Figure 5-94. SD/SDIO in — High Speed SDR50 — Transmitter Mode
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5.11.5.20.2.6 UHS-I DDR50 Mode

Table 5-101 and Table 5-102 present timing requirements and switching characteristics for MMCSDi —
DDR50 in receiver and transmitter mode (see Figure 5-95 and Figure 5-96).

Table 5-101. Timing Requirements for MMCSDi — DDR50 Mode

NO. PARAMETER DESCRIPTION MIN MAX UNIT
DDR505 | tsycmav-clk) Setup time, MMCi_CMD valid before MMCi_CLK transition 2.99 ns
DDR506 th(clk-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK transition 1.91 ns
DDR507 | tsy(dv-cik) Setup time, MMCi_DAT][x:0] valid before MMCi_CLK transition -0.06 ns
DDR508 th(clk-dv) Hold time, MMCi_DAT[x:0] valid after MMCi_CLK transition 1.91 ns

(1) x =3 for MMCSD1/MMCSD?2 (4-bit wide data bus).

Table 5-102. Switching Characteristics for MMCSDi — DDR50 Mode

NO. PARAMETER DESCRIPTION MIN MAX UNIT
DDR500 fop(cik) Operating frequency, MMCi_CLK 50 MHz
DDR501 tw(clkH) Pulse duration, MMCi_CLK high 9.2 ns
DDR502 tw(clkL) Pulse duration, MMCi_CLK low 9.2 ns
DDR503 td(clk-cmdv) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 1.2 13.1 ns
DDR504 ta(clk-dv) Delay time, MMCi_CLK transition to MMCi_DAT[x:0] transition 1.2 6.35 ns

(1) x = 3 for MMCSD1/MMCSD2 (4-bit wide data bus).

DDR500 >
DDR50% + DDR502 >
MMCi_CLK / \ /
[«——DDR505——L—+|DDR506
MMCi_CMD o
DDR507 DDR507
——|DDR508 "7——| DDR508
MMCi_DAT[j:0]
Figure 5-95. SD/SDIO — High Speed SD — DDR — Data/Command Receive
DDR506 >
DDR50% + DDR502———»
MMCi_CLK / \ /
—DDRSOS(max)—4—| \——|DDR503(min)
MMCi_CMD P
—DDR504(max) —DDR504(max)
——|DDR504(min:—‘ —-|DDR504(mirT)—‘

mmci DAl I G G

MMC1_14

Figure 5-96. SD/SDIO — High Speed SD — DDR — Data/Command Transmit
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Table 5-103 shows the required DLL software configuration settings for MMC1/2 timing modes.

Table 5-103. MMC1/2 DLL Delay Mapping for All Timing Modes

DELAY VALUE DELAY ENABLE DELAY BUFFER DURATION
MODE DESCRIPTION MMCSDn_PHY_CTRL_4 REG[1 | MMCSDn_PHY_CTRL_4 REG[2 | MMCSDn_PHY_CTRL_5_ REG[2:
5:12] OTAPDLYSEL 0] OTAPDLYENA 0] CLKBUFSEL

DS 4-bit PHY operating in 3.3 V 25 MHz mode 0x0 0ox1 0x7

HS 4-bit PHY operating in 3.3 V 50 MHz mode OxF 0ox1 0x7
SDR12 4-bit PHY operating in 1.8 V 25 MHz mode OxF 0ox1 0x7
SDR25 4-bit PHY operating in 1.8 V 50 MHz mode OxF 0ox1 0x7
SDR50 4-bit PHY operating in 1.8 V 100 MHz mode 0xC 0ox1 0x7
DDR50 4-bit PHY operating in 1.8 V 50 MHz DDR mode 0xC 0ox1 0x7
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For more information, see Multimedia Card/Secure Digital (MMC/SD) Interface section in Peripherals
chapter in the device TRM.

5.11.5.21 NAVSS

Table 5-104, Table 5-105, Figure 5-97, and Figure 5-98 present timing requirement and switching
characteristics of the CPTS interface.

Table 5-104. Timing Requirements for CPTS Input

NO. PARAMETER DESCRIPTION MIN MAX| UNIT

Tl tw(HWn_TS_PUSHH) HWn_TS_PUSH Pulse duration, high 2 +12p® ns

T2 tw(HwWn TS_PUSHL) HWn_TS_PUSH pulse duration, low 2+ 12p® ns

T3 tC(RFT_CLK) RFT_CLK Cycle time 5 8 ns

T4 tw(RFT_CLKH) RFT_CLK pulse duration, high 0.45 x ns
te(RFT_CLK)

T5 tw(RFT_CLKL) RFT_CLK pulse duration, low 0.45 x ns
te(RFT_CLK)

(1) P = functional clock period in ns.
(2) nin HWN_TS_PUSH =1 to 8.

CPTS_HWn_TS_PUSH | * *
1
[ N
CPTS_RFT_CLK g 3 " |’_ T4 _’I’_ ™ _’|

Figure 5-97. CPTS Input Timing

Table 5-105. Switching Characteristics for CPTS Output

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
T6 | tw(rs_compH) NAVSS-CPTS TS_COMP, high 2+36P @ ns
T7 | twrs_compy) NAVSS-CPTS TS_COMP, low -2+36P O ns
T8 | tw(rs_compH) CPSW-CPTS TS_COMP, high 2+36P @ ns
T9 | twrs_compy) CPSW-CPTS TS_COMP, low -2+36P O ns
T10 | fwrs_syncH) NAVSS-CPTS TS_SYNC, high 2+36P @ ns
T11 | fyrs_syncl) NAVSS-CPTS TS_SYNC, low 2+436P D ns
T12 | fwrs_syncH) CPSW-CPTS TS_SYNC, high 2+436P D ns
T13 | fwrs_syncl) CPSW-CPTS TS_SYNC, low 2+436P D ns
T14 tw(SYNC_OUTH) TS_SYNC sourcing SYNCn_OUT, high 2+36P O ns
T15 tw(synC_ouTL) TS_SYNC sourcing SYNCn_OUT, low 2+36P O ns
T16 tw(SYNC_OUTH) GENF sourcing SYNCn_OUT, high 2+5p (D) ns
T17 tw(syNC_oUTL) GENF sourcing SYNCn_OUT, low 2+5p (D) ns
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(1) P = functional clock period in ns.

T6 T7

CPTS_TS_COMP * * *

T8 T9

CPTS_TS_SYNC ,r * *

T10 T11

CPTS_SYNC_OUT * * *

Figure 5-98. CPTS Output Switching Characteristics

For more information, see Navigator Subsystem (NAVSS) section in Data Movement Architecture (DMA)
chapter in the device TRM.

5.11.5.22 OSPI

For more details about features and additional description information on the device Octal Serial
Peripheral Interface, see the corresponding sections within Section 4.3, Signal Descriptions and Section 6,
Detailed Description.

5.11.5.22.1 OSPI With Data Training

Table 5-106. OSPI Switching Characteristics — Data Training

PARAMETER DESCRIPTION MODE MIN MAX UNIT
tecL) Cycle time, CLK DDR, 1.8V 6.02 ns
DDR, 3.3V 7.52 ns
tecL) Cycle time, CLK SDR, 1.8V 6.02 ns
SDR, 3.3V 7.52 ns

5.11.5.22.2 OSPI Without Data Training

NOTE
The 1/O Timings provided in this section are only applicable when data training is not
implemented. Additionally, the 1/0 Timings are valid only for some OSPI usage modes when
the corresponding DLL Delays are configured as described in Table 5-111 found in this
section.

Table 5-107, Table 5-108, Figure 5-99, and Figure 5-100 present switching characteristics for OSPI DDR
and SDR Mode.

Table 5-107. OSPI Switching Characteristics — DDR Mode ¥

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
Ol |tycLk) Cycle time, CLK 1.8v 19 ns
3.3V 19 ns
02 | tycLky) Pulse duration, CLK low -0.3+(()2.)475*P ns
O3 | twcLkH) Pulse duration, CLK high -0.3+(()2.)475*P ns
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Table 5-107. OSPI Switching Characteristics — DDR Mode ® (continued)

NO. | PARAMETER DESCRIPTION MODE MIN MAX UNIT
04 | tyccLk-csn) Delay time, CLK rising edge to CSn active edge | 1.8V, OSPIO DDR TX; | -7.7-0.475* 0-0.475*P — ns
1.8V,OSPI1DDRTX |P-0.975*N 0.975*N*R
*R ) (46 (3) (4 (5
3.3V, OSPIO DDR TX; -8-0.475 * 0-0.475*P — ns
3.3V,0OSPI1DDRTX |P-0.975*N 0.975*N*R
*R () (46 (3) (4 (5
05 | tyccLk-csn) Delay time, CLK rising edge to CSn inactive 1.8V, OSPIO DDR TX; | -7.7+0.475* 0+0.475*P ns
edge 1.8V,OSPILDDRTX |[P+0.975*N +0.975*N*
xR @)@ 6 R G @) 6
3.3V, OSPIO DDR TX; | -8+0.475* P  0+0.475* P ns
3.3V,0OSPILDDR TX | +0.975*N* +0.975*N*
R G @ ) R G @) 6
06 | tycLk-p) Delay time, CLK active edge to DJi:0] transition | 1.8V, OSPIO DDR TX; -7.7 -1.56 ns
1.8V, OSPI1 DDR TX
3.3V, OSPIO DDR TX; -7.7 -1.56 ns
3.3V, OSPI1 DDR TX
(1) iin[i:0] = 7 for OSPIO, i in [i:0] = 3 for OSPI1
(2) P =CLK cycle time
(3) P = SCLK period
(4) N = OSPI_DEV_DELAY_REGI[7-0] D_INIT_FLD
(5) R =refclk
I I
OSPI_CSn
I I
I | I
04— le—03—»] le———05——»
I I | I I I I
OSPI_CLK A \ * L * \
I : I I o2 [
406 k06 !
| | | i [ ————O01———»
I I
I I
! ! OSPI_TIMING_01
Figure 5-99. OSPI Switching Characteristics — DDR
Table 5-108. OSPI Switching Characteristics — SDR Mode @
NO. | PARAMETER DESCRIPTION MODE MIN MAX UNIT
O7 | tycLk) Cycle time, CLK 1.8v 7 ns
3.3V 7.52 ns
08 | ty(cLky) Pulse duration, CLK low —0.3+(()2.)475*P ns
09 | tw(cLkH) Pulse duration, CLK high -0.3+(()2.)475*P ns
010 |tycLk-csn) Delay time, CLK rising edge to CSn active edge 1.8V -1-0.475*  1-0.475*P - ns
P—-0975*N 0.975*N*R
*R () @) ) (3) @ ©®)
3.3V -1-0.475*  1-0475*P — ns
P—-0975*N 0.975*N*R
*R () @) ) (3) @ ©®)
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Table 5-108. OSPI Switching Characteristics — SDR Mode ® (continued)

NO. | PARAMETER DESCRIPTION MODE MIN MAX UNIT
O11 |tycik-csn) Delay time, CLK rising edge to CSn inactive 1.8V -1+0.475*P  1+0.475*P ns
edge +0.975*N* +0.975*N*
R @) @) () R @) @) )
3.3V -1+0.475*P  1+0.475* P ns
+0.975*N* +0.975*N*
R @) @) () R @) @) )
012 |tycLk-p) Delay time, CLK active edge to DJi:0] transition 1.8V -1.15 1.25 ns
3.3V -1.33 1.51 ns

(1) iin[i:0] = 7 for OSPIO, i in [i:0] = 3 for OSPI1
(2) P =CLK cycle time

(3) P = SCLK period

(4) N =OSPI_DEV_DELAY_REGJ[7-0] D_INIT_FLD

(5) R =refclk
| |
OSPI_CSn
| |
| |
le—010—J¢e—O07——» k—om—»{
| | |
[
OSPI_CLK +—O09 08
| I | [
|
012,

|

OSPI_TIMING_02

Figure 5-100. OSPI Switching Characteristics — SDR

Table 5-109, Table 5-110, Figure 5-101, Figure 5-102, Figure 5-103, and Figure 5-104 presents timing
requirements for OSPI DDR and SDR Mode.

Table 5-109. OSPI Timing Requirements — DDR Mode

NO. PARARMETE DESCRIPTION MODE MIN  MAX | UNIT

013 | tsy(p-cLK) Setup time, D[i:0] valid before active CLK edge 1.8V, No Loopback Clock; 5.23 ns
1.8V, Internal Pad Loopback
Clock

3.3V, No Loopback Clock; 6.19 ns
3.3V, Internal Pad Loopback
Clock

014 | thcLk-p) Hold time, D[i:0] valid after active CLK edge 1.8V, No Loopback Clock; 1.84 ns
1.8V, Internal Pad Loopback
Clock
3.3V, No Loopback Clock; 2.34 ns
3.3V, Internal Pad Loopback
Clock

015 | tsy(p-LBCLK) Setup time, D[i:0] valid before active LBCLK (DQS) 1.8V, External Board 0.52 ns
edge Loopback Clock

3.3V, External Board 1.97 ns
Loopback Clock

016 | thecLk-D) Hold time, DIi:0] valid after active LBCLK (DQS) 1.8V, External Board 1.8@ ns
edge Loopback Clock

3.3V, External Board 22@ ns
Loopback Clock
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Table 5-109. OSPI Timing Requirements — DDR Mode @ (continued)

NO. PARARMETE DESCRIPTION MODE MIN MAX UNIT

017 | tsy(p-pQs) Setup time, DQS edge to D[i:0] transition 1.8V, OSPIO DQS; -0.46 ns
1.8V, OSPI1 DQS
3.3V, OSPIO DQS; -0.66 ns
3.3V, OSPI1 DQS

018 | thpos-p) Hold time, DQS edge to D[i:0] transition 1.8V, OSPIO DQS; 3.59 ns
1.8V, OSPI1 DQS
3.3V, OSPIO DQS; 7.92 ns
3.3V, OSPI1 DQS

(1) iin[i:0] = 7 for OSPIO, i in [i:0] = 3 for OSPI1

(2) This Hold time requirement is larger than the Hold time provided by a typical flash device. Therefore, the trace length between the SoC
and flash 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 (OSPI_LBCLKO to OSPI_DQS) may need to be shortened to compensate.

I

o013l 014
| |

T G O D

OSPI_TIMING_03

Figure 5-101. OSPI Timing Requirements — DDR, No Loopback Clock and Internal Pad Loopback Clock

|

015l 016
|

S x X

OSPI_TIMING_04

Figure 5-102. OSPI Timing Requirements — DDR, External Loopback Clock and DQS

Table 5-110. OSPI Timing Requirements — SDR Mode

NO. PARI?RMET DESCRIPTION MODE MIN MAX UNIT
019 | typ-cLk) Setup time, D[i:0] valid before active CLK 1.8V, No Loopback Clock -2.18 ns
edge 3.3V, No Loopback Clock -1.7 ns
020 | thcLk-D) Hold time, D[i:0] valid after active CLK edge 1.8V, No Loopback Clock 7.62 ns
3.3V, No Loopback Clock 8.1 ns
021 | tgyp-LecLky | Setup time, D[i:0] valid before active LBCLK 1.8V, External Board Loopback Clock -3.24 ns
input (DQS) edge 3.3V, External Board Loopback Clock -2.72 ns
022 | thiscLk-D) Hold time, D[i:0] valid after active LBCLK 1.8V, External Board Loopback Clock 3.81 ns
input (DQS) edge 3.3V, External Board Loopback Clock 4.33 ns
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(1) iin[i:0] = 7 for OSPIO, i in [i:0] = 3 for OSPI1

I
OSPLEHe m
I

|
:+o19+|<— ozo—JI

R X A

OSPI_TIMING_05

Figure 5-103. OSPI Timing Requirements — SDR, No Loopback Clock and Internal Pad Loopback Clock

|
OSPLEaS m
|

|
:¢021+|<— ozz—JI

oo Y X X

OSPI_TIMING_06

Figure 5-104. OSPI Timing Requirements — SDR, External Loopback Clock

Table 5-111. OSPI DLL Delay Mapping for Timing Modes

MODE OSPI_PHY_CONFIGURATION_REG BIT FIELD DELAY VALUE
1.8V, OSPI0 DDR TX PHY_CONFIG_TX_DLL_DELAY_FLD 0x45
1.8V, OSPI1 DDR TX PHY_CONFIG_TX_DLL_DELAY_FLD 0x4B
3.3V, OSPIO DDR TX PHY_CONFIG_TX_DLL_DELAY_FLD 0x46
3.3V, OSPI1 DDR TX PHY_CONFIG_TX_DLL_DELAY_FLD 0x4C
1.8V, OSPI0 DQS PHY_CONFIG_RX_DLL_DELAY_FLD ox14
1.8V, OSPI1 DQS PHY_CONFIG_RX_DLL_DELAY_FLD 0x16
3.3V, OSPI0 DQS PHY_CONFIG_RX_DLL_DELAY_FLD OX3A
3.3V, OSPI1 DQS PHY_CONFIG_RX_DLL_DELAY_FLD OX3E
All other modes PHY_CONFIG_TX_DLL_DELAY_FLD, 0x0
PHY_CONFIG_RX_DLL_DELAY_FLD

For more information, see Octal Serial Peripheral Interface (OSPI) section in Peripherals chapter in the

device TRM.
5.11.5.23 OLDI
Table 5-112. OLDI Switching Characteristics
NO. PARAMETER MODE MIN MAX UNIT
o1 LVDS Low-to-High Transition Time max IOSET1 0.18 0.5 ns
02 LVDS high-to-low Transition Time max IOSET1 0.18 0.5 ns
03 Transmitter Output Bit Width min IOSET1 1 1 Ul
04 Transmitter Pulse Positions — Normalized IOSET1 0.25 0.75 ns
05 Variation in transmitter pulse position across Bit 7:0 pulse positions IOSET1 -0.06 0.06 ns
06 TxOut Channel to Channel Skew IOSET1 110 ns
o7 Transmitter Jitter Cycle-to-Cycle IOSET1 0.028 0.035 ns
08 Input Total Jitter Tolerance (Includes data to clock skew, pulse position IOSET1 0.25 ns
variation.)
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Figure 5-105. OLDI Transmitter Pulse Positions
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Figure 5-106. OLDI Data Output Jitter
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Figure 5-107. LVDS Output Transition Times

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

5.11.5.24 PCIE

The PCI-Express Subsystem is compliant with the PCle® Base Specification, Revision 4.0. Refer to the
specification for timing details.

For more details about features and additional description information on the device Peripheral
Component Interconnect Express, see the corresponding sections within Section 4.3, Signal Descriptions
and Section 6, Detailed Description.

For more information, see Peripheral Component Interconnect Express (PCle) Subsystem section in
Peripherals chapter in the device TRM.
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5.11.5.25 PRU_ICSSG

The device has integrated two identical PRU_ICSSG subsystems (PRU_ICSSGO0 and PRU_ICSSG1). The
programmable nature of the PRU cores, along with their access to pins, events and all device resources,
provides flexibility in implementing fast real-time responses, specialized data handling operations, custom
peripheral interfaces, and in offloading tasks from the other processor cores in the device.

For more details about features and additional description information on the device Programmable Real-
Time Unit Subsystem and Industrial Communication Subsystem - Gigabit, see the corresponding sections
within Section 4.3, Signal Descriptions and Section 6, Detailed Description.

NOTE
The PRU_ICSSGO and PRU_ICSSG1 support an internal wrapper multiplexing that expands
the device top-level multiplexing. Signal naming in this section must match the internal
wrapper multiplexing.

5.11.5.25.1 Programmable Real-Time Unit (PRU_ICSSG PRU)

NOTE
The PRU_ICSSG PRU signals have different functionality depending on the mode of
operation. The signal naming in this section matches the naming used in the PRU Module
Interface section in the device TRM.

5.11.5.25.1.1 PRU_ICSSG PRU Direct Input/Output Mode Electrical Data and Timing

Table 5-113. PRU_ICSSG PRU Timing Requirements — Direct Input Mode

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
PRDI1 tSk(PRU_DATAlN) PRU_DATA'N skew 2 ns

:<7PRD|14>:

— X X I

PRU_TIMING_01

Figure 5-108. PRU_ICSSG PRU Direct Input Timing
(1) min GPI[m:0] = 19.

Table 5-114. PRU_ICSSG PRU Switching Characteristics — Direct Output Mode

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
PRDO1 tSk(PRU_DATAOUT) PRU_DATAO UT skew 4 ns
[
[
|
GPO[n:0] I
—» |« PRDO1

PRU_TIMING_02

Figure 5-109. PRU_ICSSG PRU Direct Output Timing
(1) nin GPO[Nn:0] = 19.

5.11.5.25.1.2 PRU_ICSSG PRU Parallel Capture Mode Electrical Data and Timing
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Table 5-115. PRU_ICSSG PRU Timing Requirements — Parallel Capture Mode

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
PRPC1 tC(PRUfCLOCK) Cycle time, PRU_CLOCK 20 ns
PRPC2 | typru cLoCKL) Pulse Duration, PRU_CLOCK Low 10 ns
PRPC3 | typruU_CLOCKH) Pulse Duration, PRU_CLOCK High 10 ns
PRPC4 | tsy(PRU_DATAIN- Setup time, PRU_DATAIN valid before PRU_CLOCK active 4 ns

PRU_CLOCK) edge
PRPC5 | thpru_cLoCk- Hold time, PRU_DATAIN valid after PRU_CLOCK active edge 0 ns
PRU_DATAIN)
|<—PRPC1—>:
«—PRPC3—]

I [¢—PRPC2—»l
CLOCKle
I

g I S —

_’! I‘_PRPC4 l PRU_TIMING_03

Figure 5-110. PRU_ICSSG PRU Parallel Capture Timing — Rising Edge Mode

I<—PRPC1—>|

' —PRPC3—»!

le—PRPC2—¥| |
CLOCKIN_\—/{—\—/—\I
| |
|
DATAIN:X

X X h

| [«——PRPC5—»
—>| 4+—PRPC4 | PRU_TIMING_04

Figure 5-111. PRU_ICSSG PRU Parallel Capture Timing — Falling Edge Mode

5.11.5.25.1.3 PRU_ICSSG PRU Shift Mode Electrical Data and Timing

Table 5-116. PRU_ICSSG PRU Timing Requirements — Shift In Mode

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
PRSI1 tW(PRU_DATAINL) Pulse Duration, PRU_DATAIN Low 2+2*P @ ns
PRSI2 tW(PRU_DATAINH) Pulse Duration, PRU_DATAIN ngh 2+2*P @ ns

(1) P = Internal shift in clock period, defined by PRUO_GPI_DIVO and PRUO_GPI_DIV1 bit fields in the ICSSG_GPCFGO0_REG register.

|<—PRSI1—>| !

: :<—PRSI2—>:

|
| | |

PRU_TIMING_05

Figure 5-112. PRU_ICSSG PRU Shift In Timing
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Table 5-117. PRU_ICSSG PRU Switching Characteristics — Shift Out Mode

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRSO1 tC(PRUfCLKOUT) Cycle time, PRU_CLKOUT 10 ns
PRSO2 | twpru_cLkOUTL) Pulse Duration, PRU_CLKOUT Low -0.3 + ns

0.475*P*Z
(1))
PRSO3 | twPrU_CLKOUTH) Pulse Duration, PRU_CLKOUT High -0.3 + ns
0.475*P*Y
(DE)
PRSO4 td(PRUfCLKOUT- Delay time, PRU_CLKOUT to PRU_DATAOUT Valid 0 3 ns
PRU_DATAOUT)

(1) P = Software programmable shift out clock period, defined by PRUO_GPO_DIV0O and PRUO_GPO_DIV1 bit fields in the
ICSSG_GPCFGO_REG register.

(2) The Z parameter is defined as follows: If PRUO_GPI_DIVO and PRUO_GPI_DIV1 are INTEGERS -or- if PRUO_GPI_DIVO is a NON-
INTEGER and PRUO_GPI_DIV1 is an EVEN INTEGER then, Z equals (PRUO_GPI_DIVO * PRUO_GPI_DIV1). If PRU0_GPI_DIVO is a
NON-INTEGER and PRUO_GPI_DIV1 is an ODD INTEGER then, Z equals (PRUO_GPI_DIVO * PRUO_GPI_DIV1 + 0.5). If
PRUO_GPI_DIVO is an INTEGER and PRUO_GPI_DIV1 is a NON-INTEGER then, Z equals (PRUO_GPI_DIVO * PRUO_GPI_DIV1 + 0.5
* PRUO_GPI_DIVO). If PRUO_GPI_DIVO and PRUO_GPI_DIV1 are NON-INTEGERS then, Z equals (PRUO_GPI_DIVO *
PRUO_GPI_DIV1 + 0.25 * PRUO_GPI_DIV0).

(3) The Y parameter is defined as follows: If PRUO_GPI_DIVO and PRUO_GPI_DIV1 are INTEGERS -or- if PRUO_GPI_DIVO is a NON-
INTEGER and PRUO_GPI_DIV1 is an EVEN INTEGER then, Y equals (PRUO_GPI_DIVO * PRUO_GPI_DIV1). If PRUO_GPI_DIVO is a
NON-INTEGER and PRUO_GPI_DIV1 is an ODD INTEGER then, Y equals (PRUO_GPI_DIVO * PRUO_GPI_DIV1 - 0.5). If
PRUO_GPI_DIVO is an INTEGER and PRUO_GPI_DIV1 is a NON-INTEGER then, Y equals (PRUO_GPI_DIVO * PRUO_GPI_DIV1 - 0.5
* PRUO_GPI_DIVO). If PRUO_GPI_DIVO and PRUO_GPI_DIV1 are NON-INTEGERS then, Y1 equals (PRUO_GPI_DIVO *
PRUO_GPI_DIV1 - 0.25 * PRUO_GPI_DIVO) and Y2 equals (PRUO_GPI_DIVO * PRUO_GPI_DIV1 + 0.25 * PRUO_GPI_DIVO0), where Y1
is the first high pulse and Y2 is the second high pulse.

e PrsO1—»!

PRSO2H-»«-PRSO2L |

! |
CLOCKOUTM
|

y Y

|
|
|
|
—
—»  |PRSO3

DATAOUT

PRU_TIMING_06

Figure 5-113. PRU_ICSSG PRU Shift Out Timing
5.11.5.25.1.4 PRU_ICSSG PRU Sigma Delta and Peripheral Interface Modes Electrical Data and Timing

Table 5-118. PRU_ICSSG PRU Timing Requirements — Sigma Delta Mode

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
PRSD1 | tysp cLk) Cycle time, SD_CLK 40 ns
PRSD2L | tysp cLkL) Pulse Duration, SD_CLK Low 20 ns
PRSD2H | ty(sp_cLkH) Pulse Duration, SD_CLK High 20 ns
PRSD3 | tsysb_paTA-sb _cLk) | Setup time, SD_DATA valid before SD_CLK active edge 10 ns
PRSD4 | tysp cLk-sp pata) | Hold time, SD_DATA valid before SD_CLK active edge 5 ns
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l¢——PRSD1 ——»
l¢-PRSD2H-»] I

I | I

|
! I :<—PRSD2L—>I I
| I |
SDx_D X : * X
| [ |
| l4—PRSD4—Pf
—PI I<—‘PRSD3 PRU_TIMING_07

Figure 5-114. PRU_ICSSG PRU SD_CLK Falling Active Edge

I<—PRSD2L—>I

I
I

I SR G

I I
| :4— PRSD4—
_’l ¢—PRSD3 PRU_TIMING_08

Figure 5-115. PRU_ICSSG PRU SD_CLK Rising Active Edge

Table 5-119. PRU_ICSSG PRU Timing Requirements — Peripheral Interface Mode

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRPIF1 | twpir_DATA_INH) Pulse Duration, PIF_DATA_IN High 2+ ns
0.475*(4*P)
(1)
PRPIF2 | typir paTA_INL) Pulse Duration, PIF_DATA_IN Low 2+ ns
0.475*(4*P)
(1)

(1) P = 1x (or TX) clock period, defined by PRUn_ED_TX_DIV_FACTOR and PRUn_ED_TX_DIV_FACTOR_FRAC in the
ICSSG_PRUN_ED_TX_CFG_REG register.

lé————PRPIF1 ——ple———PRPIF2 ——»!

PRUPIF_TIMING_01

Figure 5-116. PRU_ICSSG PRU Peripheral Interface Timing

Table 5-120. PRU_ICSSG PRU Switching Characteristics — Peripheral Interface Mode

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT

PRPIF1 | teypir cLk) Cycle time, PIF_CLK 30 ns

PRPIF2H | typir_pATA_INH) Pulse Duration, PIF_CLK High 0+ ns
0.475*P @

PRPIF2L | tyeir_paTA_INL) Pulse Duration, PIF_CLK Low 0+ ns
0.475*P ®

PRPIF3 | typir_cLk- Delay time, PIF_CLK fall to PIF_DATA_OUT -5 5 ns

PIF_DATA_OUT)
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Table 5-120. PRU_ICSSG PRU Switching Characteristics — Peripheral Interface Mode (continued)

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRPIF4 |typir cLk- Delay time, PIF_CLK fall to PIF_DATA_EN -5 5 ns
PIF_DATA_EN)
(1) P = 1x (or TX) clock period, defined by PRUn_ED_TX_DIV_FACTOR and PRUn_ED_TX_DIV_FACTOR_FRAC in the
ICSSG_PRUN_ED_TX_CFG_REG register.
l——PRPIF1——»
leRPlFZHﬂ«PRPleLJl
I
I | I
|
ﬂl l—PRPIF3
I
I
PIF_DATA_OUT I | X X
|
| |
a: f—PRPIF4
|
PIF_DATA_EN /I
I PRU_PIF_TIMING_02
Figure 5-117. PRU_ICSSG PRU Peripheral Interface Switching Characteristics
5.11.5.25.2 PRU_ICSSG Pulse Width Modulation (PWM)
5.11.5.25.2.1 PRU_ICSSG PWM Electrical Data and Timing
Table 5-121. PRU_ICSSG PWM Switching Characteristics
NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRPWM | tsxpwm_a/B) PWM_A/B skew 5 ns
1
[
I
I
PWM_A/B
I
—» ¢ PRPWMT
PRU_PWM_TIMING_01
Figure 5-118. PRU_ICSSG PWM Timing
5.11.5.25.3 PRU_ICSSG Industrial Ethernet Peripheral (PRU_ICSSG IEP)
5.11.5.25.3.1 PRU_ICSSG IEP Electrical Data and Timing
Table 5-122. PRU_ICSSG IEP Timing Requirements — Input Validated with SYNC
NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRIEP1 |tyepc sync outr) |Pulse Duration, EDC_SYNC_OUT Low -2+20*P ns
(€]
PRIEP2 tW(EDC_SYNC_OUTH) Pulse DUratiOn, EDC_SYNC_OUT ngh -2+20*P ns
@
PRIEP3 | tsyEpio_DATA_IN- Setup time, EDIO_DATA_IN valid before EDC_SYNC_OUT 20 ns
EDC_SYNC_OUT) active edge
PRIEP4 | thepc sync out- | Hold time, EDIO_DATA_IN valid after EDC_SYNC_OUT 20 ns
EDIO_DATA_IN) active edge
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(1) P =PRU_ICSSG IEP clock source period.
(2) xin EDC_SYNCx OUT =0 or 1.

EDC_SYNC_OUTx /—\—/
| | |

:<—PR|EP2—>I<—PR|EP1—>I

I
I
PRIEP3—>, < |

| > ¢ PRIEP4

[ |
| |

PRU_IEP_TIMING_01

Figure 5-119. PRU_ICSSG IEP SYNC Timing

Table 5-123. PRU_ICSSG IEP Timing Requirements — Digital I10s

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT

IEPIO1 tW(EDIO_OUTVALIDL) Pulse DUratIOn, EDIO_OUTVALID Low -2+14*P ns
@

IEPIO2 tW(EDIO_OUTVALIDH) Pulse Duration, EDIO_OUTVALID ngh -2+32*P ns
(€]

IEPIO3 | tyepio_ouvaLp. | Delay time, EDIO_OUTVALID to EDIO_DATA_OUT 0 0+18P®| ns

EDIO_DATA_OUT)
IEPIO4 tSk(EDIO_DATA_OUT) EDIO_DATA_OUT skew 5 ns

(1) P =PRU_ICSSG IEP clock source period.

EDIO_DATA_OUT >< >< X
|

_’l k_ IEPIO4 PRU_EDIO_DATA_OUT_TIMING_00

Figure 5-120. PRU_ICSSG IEP Digital I0s Timing

Table 5-124. PRU_ICSSG IEP Timing Requirements — LATCH_INx

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
PRLAL |tyepc LaTcH Inxy) | Pulse Duration, EDC_LATCH_INX Low 2+3*p ® ns
PRLA2 | tyepc LATcH InxH) | Pulse Duration, EDC_LATCH_INx High 2+3*p ® ns

(1) P =PRU_ICSSG IEP clock source period.
(2) xin EDC_LATCH_INx =0 or 1.

:4—PRLA1—>:

EDC_LATCH_INx /—\—/

I
Iﬁ—PRLAZ—PI

PRU_IEP_TIMING_02

Figure 5-121. PRU_ICSSG IEP LATCH_INx Timing

5.11.5.25.4 PRU_ICSSG Universal Asynchronous Receiver Transmitter (PRU_ICSSG UART)

5.11.5.25.4.1 PRU_ICSSG UART Electrical Data and Timing
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Table 5-125. PRU_ICSSG UART Timing Requirements

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
PRURIH | tyRrxH) Pulse Duration, Receive start, stop, data bit High o+U ® ns
PRURILL | twrx) Pulse Duration, Receive start, stop, data bit Low 2+U @ ns

(1) U =UART baud time = 1/programmed baud rate.
Table 5-126. PRU_ICSSG UART Switching Characteristics

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
PRUR2 | f(baud) Maximum programmable baud rate
PRURSL | ty(rxH) Pulse Duration, Transmit start, stop, data bit High 0+U ® ns
PRUR3H | tyTxL) Pulse Duration, Transmit start, stop, data bit Low 2+U @ ns

(1) U =UART baud time = 1/programmed baud rate.
l¢«—>»—PRUR1L
: : —>PRURTH
: Start : : :
PRGi_UARTO_RxD " X Bit
Data Bits
[¢—>»—PRUR3L
| |
| | l¢«—»+—PRUR3H
I start ! : :
PRGi_UARTO_TXD " K Bit )< >< >< :::><j_
Data Bits
(1) iin PRGi_UARTO_RXD and PRGi_UARTO_TXD = 0, 1 or 2 PRO-UART-TIMING. 01
Figure 5-122. PRU_ICSSG UART Timing
5.11.5.25.5 PRU_ICSSG Enhanced Capture Peripheral (PRU_ICSSG ECAP)
5.11.5.25.5.1 PRU_ICSSG ECAP Electrical Data and Timing
Table 5-127. PRU_ICSSG ECAP Timing Requirements

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PREP1 | tycap) Pulse Duration, Capture input (asynchronous) 2+2*p ® ns
PREP2 | ty(synci) Pulse Duration, Sync input (asynchronous) 2+2*P @ ns

(1) P = CORE_CLK period
lh— PREP1 —»:
I
CAP |
I I
e PrREP2 >

I
I I

PRU_ECAP_TIMING_01

Figure 5-123. PRU_ICSSG ECAP Timing
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Table 5-128. PRU_ICSSG ECAP Switching Characteristics

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
PREP3 | tywapwwm) Pulse Duration, Auxillary PWM (APWM) output APWM_OUT 0+2*P @ ns
PREP4 | ty(synco) Pulse Duration, Sync output (asynchronous) SYNC_OUT 0+P ® ns

(1) P = CORE_CLK period

:4— PREP3 »!

|
|

|
| |

PRI_ECAP_TIMING_02

Figure 5-124. PRU_ICSSG ECAP Switching Characteristics

5.11.5.25.6 PRU_ICSSG RGMII, MII_RT, and Switch

5.11.5.25.6.1 PRU_ICSSG MDIO Electrical Data and Timing

Table 5-129. PRU_ICSSG MDIO Timing Requirements — MDIO_DATA

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
PRMDI1 | tsyvpio-Mbc) Setup time, MDIO valid before MDC High 90 ns
PRMDI2 | thvpc-mpio) Hold time, MDIO valid from MDC High 0 ns

(1) P = Cycle time

[ PRMDI1——————»|
: :<-PRMDI2->|
|
| | ]
MDIO_CLK (output) / : \ y 4 I \
| I

MDIO_DATA (input) | X X I

PRU_MIL_RT_TIMING_01

Figure 5-125. PRU_ICSSG MDIO_DATA Timing — Input Mode

Table 5-130. PRU_ICSSG MDIO Switching Characteristics — MDIO_CLK

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRMC1 | tyvpc) Cycle time, MDC 400 ns
PRMC2 | tympcH) Pulse Duration, MDC High 160 ns
PRMC3 | tympcl) Pulse Duration, MDC Low 160 ns
PRMC4 | tympc) Transition time, MDC 5 ns
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[¢—PRMC1——¥ PRMC4—>i :4—
I I |

|<—PRM02—>I | [¢—PRMC3—p | :
| | | |
|

I | I | |
MDIO_CLK _\_/_\_/_m

i
[
—»| l«—PRMC4

PRU_MIL_RT_TIMING_02

Figure 5-126. PRU_ICSSG MDIO_CLK Timing

Table 5-131. PRU_ICSSG MDIO Switching Characteristics — MDIO_DATA

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
PRMDO | tympc-mpio) Delay time, MDC High to MDIO valid 10 ns
1

|<7PRMDO1—>:
MDIO_CLK (output) \ }!/ \ I /

1

|

MDIO_DATA (output) X X

PRU_MII_RT_TIMING_03

Figure 5-127. PRU_ICSSG MDIO_DATA Timing — Output Mode
5.11.5.25.6.2 PRU_ICSSG RGMII Electrical Data and Timing

Table 5-132. PRU_ICSSG RGMII Timing Requirements — RGMII_RCLK

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRRG1 | trxc) Cycle time, RXC 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 7.2 8.8 ns
PRRG2 | tyrxcH) Pulse duration, RXC high 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 3.6 4.4 ns
PRRG3 | tyrxcL) Pulse duration, RXC low 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 3.6 4.4 ns
PRRG4 | tyrxc) Transition time, RXC 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 0.75 ns
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[¢——— PRRG1———]
:« PRRG2—p : l¢—PRRG3—p!
| | |
I | I | |
RGMII_RXC _\_/_\_/_\I\
|
—»| |«—PRRG4

PRU_RGMII_RT_TIMING_04

Figure 5-128. PRU_ICSSG RGMII_RCLK Input Timing

Table 5-133. PRU_ICSSG RGMII Timing Requirements — RGMII_RD[3:0] and RGMII_RCTL

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRRGS5 | tsyrp-Rxc) Setup time, RD[3:0] valid before RXC high/low 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 1 ns
tsu(RX_CTL-RXC) Setup time, RX_CTL valid before RXC high/low 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 1 ns
PRRG6 | thrxc-RD) Hold time, RD[3:0] valid after RXC high/low 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 1 ns
th(RXC-RX_CTL) Hold time, RX_CTL valid after RXC high/low 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 1 ns
PRRG7 | tyrp) Transition time, RD 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 0.75 ns
tirx_cTL) Transition time, RX_CTL 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 0.75 ns
[ PRPGS——¥|

| l¢-PRPGE>|

| |

\ | I

RGMII_RXCLK (Input) / \ \ / | \
RGMII_RXD[3:0], } " I ;

RGMII_RXDV, X :X:

RGMII_RXER (Inputs) h
»! |4 pRPG7

PRU_RGMII_RT_TIMING_05

Figure 5-129. PRU_ICSSG RGMII_RD[3:0] and RGMII_RCTL Input Timing

Table 5-134. PRU_ICSSG RGMII Switching Characteristics — RGMII_TCLK

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRRG8 | tc(rxc) Cycle time, TXC 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 7.2 8.8 ns
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Table 5-134. PRU_ICSSG RGMII Switching Characteristics — RGMII_TCLK (continued)

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRRGY | twrxcH) Pulse duration, TXC high 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 3.6 4.4 ns
PRRG10 | twrxcy) Pulse duration, TXC low 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 3.6 4.4 ns
PRRG11 |tyrxc) Transition time, TXC 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 0.75 ns
:47 PRRG8 4>: PRRG114i :&
|

|FPRRG9%| | |[<—PRRG10—»| | :
| | | |
|

I | I | |
RGMII_TXC _\_/_\_/_m

i
I
—»| l«—PRRG11

PRU_RGMII_RT_TIMING_06

Figure 5-130. PRU_ICSSG RGMII_RCLK Output Timing

Table 5-135. PRU_ICSSG RGMII Switching Characteristics — RGMII_TD[3:0] and RGMII_TCTL

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT

PRRG12 | tsTp-TXC) TD to TXC output skew 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns

1000 Mbps TBD TBD ns

tsk(TX_cTL-TXC) TX_CTL to TXC output skew 10 Mbps TBD TBD ns

100 Mbps TBD TBD ns

1000 Mbps TBD TBD ns

PRRG13 | tytp) Transition time, TD 10 Mbps TBD ns
100 Mbps TBD ns

1000 Mbps 0.75 ns

tyrx_cTL) Transition time, TX_CTL 10 Mbps TBD ns

100 Mbps TBD ns

1000 Mbps 0.75 ns

(1) P =Cycle time

RGMII_TXC : l ; :
RGMII_TDI[3:0] >|<; A\ X ><

RGMILTX CTL ~ | | " pRRG12  —» < PRRG13

PRU_RGMII_RT_TIMING_07

Figure 5-131. PRU_ICSSG RGMII_RDI[3:0] and RGMII_RCTL Output Timing
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5.11.5.25.6.3 PRU_ICSSG MII_RT Electrical Data and Timing

NOTE
In order to ensure the MII_G_RT I/O timing values published in the device data sheet, the
PRU_ICSSG ICSSGn_CORE_CLK (where n = 0 to 1) core clock must be configured for 200
MHz, 225 MHz, or 250 MHz and the TX_CLK_DELAYn (where n = 0 or 1) bit field in the
ICSSG_TXCFGO0/1 register must be set to Oh (default value).

Table 5-136. PRU_ICSSG MII_RT Timing Requirements — MIl_RXCLK

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT

PMIR1 | terx_cLk) Cycle time, RX_CLK 10 Mbps 399.96 400.04 ns
100 Mbps 39.996 40.004 ns
PMIR2 | tyrx_cLkH) Pulse Duration, RX_CLK High 10 Mbps 140 260 ns
100 Mbps 14 26 ns
PMIR3 | tyrx_cLkL) Pulse Duration, RX_CLK Low 10 Mbps 140 260 ns
100 Mbps 14 26 ns

[{¢—PMIR1———¥

| I

|<—PMIR2—>| | [{¢—PMIR3—»
I I I

I | I | |
MII_RXCLK _\_/_\_/_\_/_\

PRU_MII_RT_TIMING_04

Figure 5-132. PRU_ICSSG MIl_RXCLK Timing

Table 5-137. PRU_ICSSG MII_RT Timing Requirements — MIl_TXCLK

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PMITL | terx_cLk) Cycle time, TX_CLK 10 Mbps 399.96 400.04 ns
100 Mbps 39.996 40.004 ns
PMIT2 | tyrx_cLkH) Pulse Duration, TX_CLK High 10 Mbps 140 260 ns
100 Mbps 14 26 ns
PMIT3 | twrx_cLkL) Pulse Duration, TX_CLK Low 10 Mbps 140 260 ns
100 Mbps 14 26 ns
PMIT4 | trx_cLk) Transition time, TX_CLK 10 Mbps 5 ns
100 Mbps 5 ns
[—PMIT1———»| PMIT4—>i :4—

:<—PMIT2—>: : :<—PMIT3—>: : :

I | I | | o

MIl_TXCLK _\_/_\m

I
—»  le—PMIT4

PRU_MII_RT_TIMING_05

Figure 5-133. PRU_ICSSG MII_TXCLK Timing
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Table 5-138. PRU_ICSSG MIl_RT Timing Requirements — MIl_RXD[3:0], MIl_RXDV, and MIl_RXER

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
PMIR4 | tsy(RxD-RX_CLK) Setup time, RXD[3:0] valid before RX_CLK 10 Mbps 8 ns
tsu(RX_DV-RX_CLK) Setup time, RX_DV valid before RX_CLK 8 ns
tsu(RX_ER-RX_CLK) Setup time, RX_ER valid before RX_CLK 8 ns
tsu(RXD-RX_CLK) Setup time, RXD[3:0] valid before RX_CLK 100 8 ns
tsu(RX_DV-RX_CLK) Setup time, RX_DV valid before RX_CLK Mbps 8 ns
tsu(RX_ER-RX_CLK) Setup time, RX_ER valid before RX_CLK 8 ns
PMIRS | thrx_CLK-RXD) Hold time, RXD[3:0] valid after RX_CLK 10 Mbps 8 ns
th(RX_CLK-RX_DV) Hold time, RX_DV valid after RX_CLK 8 ns
th(RX_CLK-RX_ER) Hold time, RX_ER valid after RX_CLK 8 ns
th(RX_CLK-RXD) Hold time, RXD[3:0] valid after RX_CLK 100 8 ns
th(RX_CLK-RX_DV) Hold time, RX_DV valid after RX_CLK Mbps 8 ns
th(RX_CLK-RX_ER) Hold time, RX_ER valid after RX_CLK 8 ns
[¢—PMIR&———¥
| le-PMIR5—»|
| .
| |
MIl_MRCLK (Input) /' | \ / | \
I I
MII_RXDI[3:0], | |
MII_RXDV, X X
MII_RXER (Inputs)
PRU_MII_RT_TIMING_06
Figure 5-134. PRU_ICSSG MII_RXD[3:0], MIl_RXDV, and MIl_RXER Timing
Table 5-139. PRU_ICSSG MII_RT Switching Characteristics — MII_TXD[3:0] and MIl_TXEN
NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
PMITS | tyrx_cLK-TXD) Delay time, TX_CLK High to TXD[3:0] valid 10 Mbps 5 25 ns
td(TX_CLK-TX_EN) Delay time, TX_CLK to TX_EN valid 5 25 ns
td(TX_CLK-TXD) Delay time, TX_CLK High to TXD[3:0] valid 100 5 25 ns
t4(TX_CLK-TX_EN) Delay time, TX_CLK to TX_EN valid Mbps 5 25| s
< PMIT5 P
| I
MII_TXCLK (input) \ / \ | /
|
MIl_TXD[3:0], |
MII_TXEN (outputs) X X

PRU_MII_RT_TIMING_07

Figure 5-135. PRU_ICSSG MII_TXD[3:0], MII_TXEN Timing

For more information, see Programmable Real-Time Unit Subsystem and Industrial Communication
Subsystem - Gigabit (PRU_ICSSG) section in Processors and Accelerators chapter in the device TRM.

5.11.5.26 Timers

For more details about features and additional description information on the device Timers, see the
corresponding sections within Section 4.3, Signal Descriptions and Section 6, Detailed Description.

Table 5-140, Table 5-141 and Figure 5-136 present timings and switching characteristics of the Timers.
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Table 5-140. Timing Requirements for Timers

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
T1 to(TINPH) Pulse duration, high CAPTURE | 2+ 4P® ns
T2 tw(TINPL) Pulse duration, low CAPTURE | 2+ 4P® ns

(1) P = functional clock period in ns.

Table 5-141. Switching Characteristics for Timers

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
T3 tw(TOUTH) Pulse duration, high PWM -2 + 4P® ns
T4 tw(TouTL) Pulse duration, low PWM -2 + 4P® ns

(1) P = functional clock period in ns.

e—«—T1 bl T
\ | \
TIMER_IOx (inputs) 7{ \»\ %
e—— T3 bl T4— )

\ | \
TIMER_IOx (outputs) /{ \R %

TIMER_01

Figure 5-136. Timer Timing
For more information, see Timers section in Peripherals chapter in the device TRM.

5.11.5.27 UART

For more details about features and additional description information on the device Universal
Asynchronous Receiver Transmitter, see the corresponding sections within Section 4.3, Signal
Descriptions and Section 6, Detailed Description.

Table 5-142, Table 5-143, and Figure 5-137 present timing requirements and switching characteristics for
UART interface.

Table 5-142. Timing Requirements for UART

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
tw(rx) Pulse width, receive data bit, 15/30 pF high or low 0.95Uu M 1.05u0® ns
tw(cTs) Pulse width, receive start bit, 15/30 pF high or low 0.95Uu M 1.05u0 @ ns
t4(RTS-TX) Delay time, transmit start bit to transmit data p@ ns
ty(cTs-TX) Delay time, receive start bit to transmit data p@ ns

(1) U =UART baud time = 1/Programmed baud rate
(2) P = Clock period of the reference clock (FCLK, usually 48 MHz or 192 MHz)

Table 5-143. Switching Characteristics Over Recommended Operating Conditions for UART

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
ftoaud) Maximum programmable baud rate 15 pF 12 MHz
30 pF 0.115
2 tw(rx) Pulse width, transmit data bit, 15/30 pF high or low u- 24(115) U+ 24(115) ns
3 tw(rTS) Pulse width, transmit start bit, 15/30 pF high or low u- 243.15) U+ 24(115) ns
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(1) U =UART baud time = 1/Programmed baud rate

—»— 3
| |
| start | 2

Start :
UARTI_TXD \{ Bit

Data Bits

X7
_—

Data Bits
Figure 5-137. UART Timing

For more information, see Universal Asynchronous Receiver/Transmitter (UART) section in Peripherals
chapter in the device TRM.

5.11.5.28 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.

The USB 3.1 GEN1 Dual-Role Device Subsystem is compliant with the Universal Serial Bus (USB) 3.1
Specification, revision 1.0. 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 sections within Section 4.3, Signal Descriptions and Section 6,
Detailed Description.

For more information, see Universal Serial Bus (USB) Subsystem section in Peripherals chapter in the
device TRM.

5.11.6 Emulation and Debug

5.11.6.1 Debug Trace

Table 5-144 and Figure 5-138 assume testing over the recommended operating conditions and electrical
characteristic conditions.

Table 5-144. Debug Trace Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX UNIT
DBTR1 |tyrrc_cLk) Cycle time, TRC_CLK 6.50 ns
DBTR2 | ty(TRC_CLKH) Pulse width, TRC_CLK high 1.96 ns
DBTR3 | ty(TRrC CLKL) Pulse width, TRC_CLK low 1.96 ns
DBTR4 | tosu(TRC_DATAV- Output setup time, TRC_DATA valid to TRC_CLK edge 0.81 ns

TRC_CLK)
DBTRS | ton(trc_cLk-TRC_paTAly | Output hold time, TRC_CLK edge to TRC_DATA invalid 0.81 ns
DBTR6 | tosyTrc_cTLv-TRC_CLk) | Output setup time, TRC_CTL valid to TRC_CLK edge 0.81 ns
DBTR7 | ton(TRC_CLK-TRC_CTLI) Output hold time, TRC_CLK edge to TRC_CTL invalid 0.81 ns
DBTRS8 | tix(trc_cLk DATA_cTL) | Output rise time, 30% VDD to 70% VDD 0.75 ns
DBTRY |t (TrC_CLK_DATA CTL) Output fall time, 70% VDD to 30% VDD 0.75 ns
276 Specifications Copyright © 2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA4VM


http://www.ti.com/product/tda4vm?qgpn=tda4vm
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP36E&partnum=TDA4VM
http://www.ti.com/product/tda4vm?qgpn=tda4vm

13 TEXAS

INSTRUMENTS TDA4VM
www.ti.com SPRSP36E —FEBRUARY 2019—REVISED DECEMBER 2019
14 DBTR1 >}
| HDBTF&H ‘MiDBTRe,;d‘ }
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| | L | | | | |
TR oL N Y VN
EYXS;T; Case 1) \ \ | - |« DBITRY -»| [« DBTR8
(Worst Case 2) } } } I } b
}ﬁDBTR41 DBTRS—b———l4— l¢—DBTR4-»| —+»——l¢—DBTRS
[«—DBTR6—b DBTR7+‘—}<— }eDBTReM M—}<—DBTR7
Iy
\ \
- |« DBTR8
- [« DBTRY

SPRSP08_Debug_01

Figure 5-138. Debug Trace Timing

5.11.6.2 |EEE 1149.1 Standard—Test—Access Port (JTAG)

For more details about features and additional description information on the device IEEE 1149.1
Standard—Test—Access Port, see the corresponding sections within Section 4.3, Signal Descriptions and
Section 6, Detailed Description.

5.11.6.2.1 JTAG Electrical Data and Timing

Table 5-145, Table 5-146, and Figure 5-139 assume testing over the recommended operating conditions
and electrical characteristic conditions.

Table 5-145. Timing Requirements for IEEE 1149.1 JTAG

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
Ji te(rek) Cycle time minimum, TCK 100 ns
J2 tw(TCKH) Pulse width minimum, TCK high 40 ns
J3 tw(tcKL) Pulse width minimum, TCK low 40 ns
J4 tsu(TpI-TCK) Input setup time minimum, TDI valid to TCK high 13 ns
tsu(TMs-TCK) Input setup time minimum, TMS valid to TCK high 13 ns
J5 th(TcK-TDI) Input hold time minimum, TDI valid from TCK high 7.7 ns
th(Tck-TMS) Input hold time minimum, TMS valid from TCK high 7.7 ns

Table 5-146. Switching Characteristics Over Recommended Operating Conditions for IEEE 1149.1 JTAG

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
J6 t4(rckL-Tool) Delay time minimum, TCK low to TDO invalid 0 ns
J7 t4(rckL-TDOV) Delay time maximum, TCK low to TDO valid 37.75 ns
| J1 >
|« J2 > J3 »!
\ \ \
TCK 4/ \‘\ }‘
J4 |l 5, \ Ja 1. J5
| \\ | AR

I e N

| J6—e>! 7 |

| \

Figure 5-139. JTAG Test—Port Timing
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6 Detailed Description
6.1 Overview

The TDA4VM processor family is based on the evolutionary Jacinto 7 architecture, targeted at ADAS and
Autonomous Vehicle (AV) applications and built on extensive market knowledge accumulated over a
decade of TI's leadership in the ADAS processor market. The TDA4VM provides high performance
compute for both traditional and deep learning algorithms at industry leading power/performance ratios
with a high level of system integration to enable scalability and lower costs for advanced automotive
platforms supporting multiple sensor modalities in centralized ECUs or stand-alone sensors. Key cores
include next generation DSP with scalar and vector cores, dedicated deep learning and traditional
algorithm accelerators, latest Arm and GPU processors for general compute, an integrated next
generation imaging subsystem (ISP), video codec, Ethernet hub and isolated MCU island. All protected by
automotive grade safety and security hardware accelerators.

NOTE
For more information on features, subsystems, and architecture of superset device System
on Chip (SoC), see the device TRM.
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6.2
6.2.1

6.2.2

6.2.3

6.2.4

Processor Subsystems

Arm Cortex-A72

The device implements one dual-core Arm® Cortex®-A72 MPU, which is integrated inside the Compute
Cluster, along with other modules. The Cortex-A72 cores are general-purpose processors that can be
used for running customer applications.

The A72SS is built around the Arm Cortex-A72 MPCore (A72 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 and debug capabilities.

The A72 processor is a multi-issue out-of-order superscalar execution engine with integrated L1
instruction and data caches, compatible with Armv8-A architecture. The Armv8-A architecture brings a
number of new features. These include 64-bit data processing, extended virtual addressing and 64-bit
general purpose registers.

For more information, see Dual-A72 MPU Subsystem section in Processors and Accelerators chapter in
the device TRM.

Arm Cortex-R5F

The MCU_ARMSS is a dual-core implementation of the Arm® Cortex®-R5F processor configured for
split/lock operation. 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 wrappers for protocol conversion and address translation for easy
integration into the SoC.

For more information, see Dual-R5F MCU Subsystem section in Processors and Accelerators chapter in
the device TRM.

DSP C71x

The TMS320C71x is the next-generation fixed and floating-point DSP platform. The C71x DSP is a new
core in the Texas Instruments' DSP family. The C71x DSP supports vector signal processing, providing
significant lift in DSP processing power over a broad range of general signal processing tasks in
comparison to the C6x DSP family. In addition, the C71x provides several specialized functions which
accelerate targeted functions by more than 30 times. Besides expanding vector processing capabilities,
the new C71x core also incorporates advanced techniques to improve control code efficiency and ease of
programming such as branch prediction, protected pipeline, precise exception and virtual memory
management.

For more information, see C71x DSP Subsystem section in Processors and Accelerators chapter in the
device TRM.

DSP C66x

The C66x subsystem is based on the TI's standard TMS320C66x DSP CorePac module. It includes
subsystem logic to ease the C66x CorePac integration into the SoC, while maximizing software reuse
from previous devices.

The C66x DSP extends the performance of the C64x+ and C674x DSPs through enhancements and new
features. Many of the new features target increased performance for vector processing. The C64x+ and
C674x DSPs support 2-way SIMD operations for 16-bit data and 4-way SIMD operations for 8-bit data. On
C66x DSP, the vector processing capability is improved by extending the width of the SIMD instructions.
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The C66x DSP can execute instructions that operate on 128-bit vectors. For example, the QMPY32
instruction is able to perform the element-to-element multiplication between two vectors of four 32-bit data
each. The C66x DSP also supports SIMD for floating-point operations. Improved vector processing
capability (each instruction can process multiple data in parallel) combined with the natural instruction
level parallelism of C6000 architecture (for example, execution of up to eight instructions per cycle) results
in a very high level of parallelism that can be exploited by DSP programmers through the use of TI's
optimized C/C++ compiler.

For more information, see C66x DSP Subsystem section in Processors and Accelerators chapter in the
device TRM.
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6.3 Accelerators and Coprocessors

6.3.1 PRU_ICSSG

The programmable nature of the PRU cores, along with their access to pins, events and all device
resources, provides flexibility in implementing fast real-time responses, specialized data handling
operations, custom peripheral interfaces, and in offloading tasks from the other processor cores in the
device.

6.3.1.1 PRU_ICSSG PRU Cores

The PRU cores are programmed with a small, deterministic instruction set. Each PRU can operate
independently or in coordination with each other and can also work in coordination with the device-level
host CPU. This interaction between processors is determined by the nature of the firmware loaded into the
PRU’s instruction memory.

6.3.1.2 PRU_ICSSG Broadside Accelerators

The PRU_ICSSG supports a broadside interface, which uses the XFR (XIN, XOUT, or XCHG) instruction
to transfer the contents of PRUn, RTU_PRUn or TX_PRUn (where n = 0 or 1) registers to or from
accelerators. This interface enables up to 31 registers (R0-R30, or 124 bytes) to be transferred in a single
instruction. This section details the various accelerators that are available to the PRUn and/or RTU_PRUn
and TX_PRUn through the broadside interface.

6.3.1.3 PRU_ICSSG Local INTC

The PRU_ICSSG interrupt controller (INTC) maps interrupts coming from different parts of the device
(mapped to PRU_ICSSGn, where n = 0 or 1) to a reduced set of PRU_ICSSG interrupt channels.

6.3.1.4 PRU_ICSSG UART Module

The PRU_ICSSG UARTO peripheral is based on the industry standard TL16C550 asynchronous
communications element, which in turn is a functional upgrade of the TL16C450. The information in this
chapter assumes that user is familiar with these standards.

Functionally similar to the TL16C450 on power up (single character or TL16C450 mode), the PRU_ICSSG
UARTO can be placed in an alternate FIFO (TL16C550) mode. This relieves the CPU of excessive
software overhead by buffering received and transmitted characters. The receiver and transmitter FIFOs
store up to 16 bytes including three additional bits of error status per byte for the receiver FIFO.

The PRU_ICSSG UARTO performs serial-to-parallel conversions on data received from a peripheral
device and parallel-to-serial conversion on data received from the CPU. The CPU can read the
PRU_ICSSG UARTO status at any time. The PRU_ICSSG UARTO includes control capability and a
processor interrupt system that can be tailored to minimize software management of the communications
link.

The PRU_ICSSG UARTO includes a programmable baud generator capable of dividing the PRU_ICSSG
UARTO input clock by divisors from 1 to 65535 and producing a 16x reference clock or a 13x reference
clock for the internal transmitter and receiver logic.

6.3.1.5 PRU_ICSSG ECAP Module

For more details on the PRU_ICSSGO and PRU_ICSSG1 ECAPO 1I/O signals available at device level,
refer to the PRU_ICSSG Environment section.

For PRU_ICSSGO and PRU_ICSSG1 ECAPO integration details and functionalities, controlled at
PRU_ICSSG top level (functional clock control, etc.), refer to the PRU_ICSSG Integration section and the
PRU-ICSS Level Resources Functional Description section.
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6.3.1.6 PRU_ICSSG PWM Module

For PRU_ICSSGO and PRU_ICSSG1 ECAPO integration details and functionalities, controlled at
PRU_ICSSG top level (functional clock control, etc.), refer to the Section 6.6.3, PRU_ICSSG Integration
and the Section 6.6.4, PRU-ICSS Level Resources Functional Description.

6.3.1.7 PRU_ICSSG MIl_G_RT Module

The Real-time Media Independent Interface (MIl_G_RT) provides a programmable I/O interface for the
PRUs to access and control up to two MIl ports. The MIl_G_RT module can also be configured to push
and pull data independent of the PRU cores.

6.3.1.8 PRU_ICSSG MII MDIO Module

The PRU_ICSSG MIlI MDIO management I/F module implements the 802.3 serial management interface
to interrogate and control two Ethernet PHYs simultaneously using a shared two-wire bus.

6.3.1.9 PRU_ICSSG IEP

The Industrial Ethernet Peripheral (IEP) performs hardware work required for Industrial Ethernet functions.
The IEP module features an industrial ethernet timer with 16 compare events, industrial ethernet sync
generator and latch capture, industrial ethernet watchdog timer, and a digital I/O port (DIGIO).

For more information, see Programmable Real-Time Unit Subsystem and Industrial Communication
Subsystem - Gigabit (PRU_ICSSG) section in Processors and Accelerators chapter in the device TRM.

6.3.2 GPU

The Graphics Processing Unit (GPU) accelerates 3-dimensional (3D) and 2-dimensional (2D) graphics
and compute applications.

The GPU module is a scalable architecture which efficiently processes a number of different workload

concurrently:
« 3D Graphic Workload, which involves vertex data and pixel data processing for rendering of 3D
scenes.

» 2D Graphic Workload, which involves pixel data processing for rendering 2D objects.
e Compute Applications Workload, which involves general purpose data processing.

For more information, see Graphics Accelerator (GPU) section in Processors and Accelerators chapter in
the device TRM.

6.3.3 VPAC

The Vision Pre-processing Accelerator (VPAC) is a set of common vision primitive functions, performing
memory-to-memory (M2M) pixel data processing tasks, such as: color processing and enhancement,
noise filtering, wide dynamic range (WDR) processing, lens distortion correction, pixel remap for
dewarping, on-the-fly scale generation, on-the-fly pyramid generation. The VPAC offloads these common
tasks from the main SoC processors (ARM, DSP, etc.), so these CPUs can be utialized for differentiated
high-lelvel algorithms. The VPAC is designed to support multiple cameras by working in time-multiplexing
mode. The VPAC works as front end to vision processing and prepares frame/scales for further
processing by other vission accelerators or processor cores in the SoC.

For more information, see Vision Pre-processing Accelerator (VPAC) section in Processors and
Accelerators chapter in the device TRM.

6.3.4 DMPAC

The Depth and Motion Perception Accelerator (DMPAC) is a power efficient hardware accelerator that
computes dense stereo depth maps (depth) and dense optical flow vectors (motion) from camera inputs.
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6.3.5

6.3.6

The image/video sensor-based environmental perception (also known as scene understanding) is at the
core of many emerging applications in automotive, industrial and consumer electronics. Typically, this
involves detection of all objects in the scene along with their 3D position and motion with regards to the
observer or the car by analyzing one or many related input video streams. Various computer vision
algorithms are used to achieve these tasks.

A very robust method of obtaining the 3D depth from images is to use two cameras in a stereo setup - two
cameras with known relative positions and camera parameters. The two images of the same scene,
captured from two different camera poses/perspectives, are analyzed to find disparities among every pixel
positions in the images. This is known as the Stereo Disparity map. The disparity values of every pixel can
be used to obtain the 3D positions of the object/space they belong to via triangulation.

On the other hand, by analyzing two images from a single camera, captured at two different time
instances (that is, two temporal frames in a video), one can determine where each pixel in a past frame
moved to in the future frame. This is known as the Optical Flow vector. The flow vectors for each pixel
position can be used to obtain 3D structure of the scene, identify moving objects and determine their
relative speed and direction of motion.

The DMPAC is dedicated to the aforesaid image processing tasks. The stereo and optical flow processing
is partitioned into two top level sub-blocks: the Dense Optical Flow (DOF) engine and the Stereo Disparity
Engine (SDE). The DOF anf SDE blocks share a common shared local memory, DMA, external
messaging and control infrastructure.

For more information, see Depth and Motion Perception Accelerator (DMPAC) section in Processors and
Accelerators chapter in the device TRM.

D5520MP2
The DECODER module is a D5520MP2 dual-core PowerVR® VPU (video processor unit).

The D5520MP2 is capable of supporting:
* 1x 4kp60 decode or

* 2x 4kp30 decodes or

* 4x1080p60 decodes or

* 8x1080p30 decodes

For more information, see Multi-Standard HD Video Decoder (D5520MP2) section in Processors and
Accelerators chapter in the device TRM.

VXE384MP2
The ENCODER module is a VXE384MP2 core PowerVR® VPU (video processor unit).

The VXE384MP2 is capable of supporting:
» 1x 1080p60 video stream encoding or
e 2x or 3x 1080p30 video stream encodings

For more information, see Multi-Standard HD Video Encoder (VXE384MP2) section in Processors and
Accelerators chapter in the device TRM.
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6.4 Other Subsystems
6.4.1 MSMC

The Multicore Shared Memory Controller (MSMC) forms the heart of the compute cluster
(COMPUTE_CLUSTERO) providing high-bandwidth resource access both to and from all of the connected
processing elements and the rest of the system. MSMC serves as the data-movement backbone of the
compute cluster.

For more information, see Multicore Shared Memory Controller (MSMC) section in Device Configuration
chapter in the device TRM.

6.4.2 NAVSS

6.4.2.1 NAVSSO

Main SoC Navigator Subsystem (NAVSSO0) consists of DMA/Queue Management components — UDMA
and Ring Accelerator (UDMASS), Peripherals (Module subsystem [MODSS]), Virtualization translation
(VirtSS), and a North Bridge (NBSS).

6.4.2.2 MCU_NAVSS

MCU Navigator Subsystem (MCU NAVSS) has a subset of the modules of the main NAVSS and is
instantiated in the MCU domain.

MCU Navigator Subsystem consists of DMA/Queue Management components — UDMA and Ring
Accelerator (UDMASS), and Peripherals (Module subsystem [MODSS]).

For more information, see Main Navigator Subsystem (NAVSS) and MCU Navigator Subsystem (MCU
NAVSS) sections in the device TRM.

6.4.3 PDMA Controller

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 accessed via a
standard non-coherent bus fabric. The PDMA module is intended to be located close to one or more
peripherals which require an external DMA for data movement and is architected to reduce cost by using
VBUSP interfaces and supporting only statically configured Transfer Request (TR) operations.

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 UDMA-P destination channel which then
performs the movement of the data into memory. Likewise, a remote UDMA-P 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 (UDMA-P + 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.

For more information, see PDMA Controller section in DMA Controllers chapter in the device TRM.
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6.4.4 Peripherals

6.44.1 ADC

The Analog-to-Digital Converter (ADC) module contains a single 12-bit ADC which can be multiplexed to
any 1 of 8 analog inputs (channels).

For more information, see Analog-to-Digital Converter (ADC) section in Peripherals chapter in the device
TRM.

6.44.2 ATL

The Audio Tracking Logic (ATL) is used by HD Radio™ applications to synchronize the digital audio
output to the baseband clock. This same IP can also be used generically to track errors between two
reference signals (such as frame syncs) and generate a modulated clock output (using software-controlled
cycle stealing) which averages to some desired frequency. This process can be used as a hardware assist
for asynchronous sample rate conversion algorithms.

For more information, see Audio Tracking Logic (ATL) section in Peripherals chapter in the device TRM.

6.4.4.3 AASRC

The Audio Asynchronous Sample Rate Converter (AASRC) module takes samples from one clock zone
and moves them to another, while maintaining a high signal to noise ratio to ensure that the output quality
is sufficient to meet the requirements for various high-end algorithms.

For more information, see Audio Asynchronous Sample Rate Converter (AASRC) section in Peripherals
chapter in the device TRM.

6.4.4.4 CSI

6.4.4.4.1 Camera Streaming Interface Receiver (CSI_RX_IF) and MIPI DPHY Receiver (DPHY_RX)

The integration of the CSI_RX_IF module allows the device to stream video inputs from multiple cameras
to the image processing accelerator (VPAC) or to internal memory. The video input may also be
retransmitted via the transmitter CSI (CSI_TX_IF) for debug and test purposes.

For more information, see Camera Streaming Interface (CSI) section in Peripherals chapter in the device
TRM.

6.4.4.4.2 Camera Streaming Interface Transmitter (CSI_TX_IF)

The integration of the CSI_TX_IF module allows the device to stream out video data from memory, or
retransmit from the CSI receivers as an optional loopback output for diagnostics, debug, and test
purposes.

For more information, see Camera Streaming Interface (CSI) section in Peripherals chapter in the device
TRM.

6.4.45 CPSW2G

The two-port Gigabit Ethernet MAC (MCU_CPSWO0) subsystem provides Ethernet packet communication
for the device and is configured in a similar manner as an Ethernet switch. MCU_CPSWO features the
Reduced Gigabit Media Independent Interface (RGMII), Reduced Media Independent Interface (RMII), and
the Management Data Input/Output (MDIO) interface for physical layer device (PHY) management.

For more information, see Gigabit Ethernet Switch (CPSWO) section in Peripherals chapter in the device
TRM.
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6.4.4.6 CPSWOG

The 9-port Gigabit Ethernet Switch (CPSWO0) subsystem provides Ethernet packet communication for the
device and can be configured as an Ethernet switch. CPSWO0 features the Serial Gigabit Media
Independent Interface (SGMII), Reduced Gigabit Media Independent Interface (RGMII), Reduced Media
Independent Interface (RMII) and the Management Data Input/Output (MDIO) interface for physical layer
device (PHY) management.

For more information, see Gigabit Ethernet Switch (MCU_CPSWO0) section in Peripherals chapter in the
device TRM.

6.4.4.7 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 (DCC) section in Peripherals chapter in the device
TRM.

6.4.4.8 DDRSS

The DDR subsystem in this device comprises DDR controller, DDR PHY and wrapper logic to integrate
these blocks in the device. The DDR subsystem is referred to as DDRSS0O and is used to provide an
interface to external SDRAM devices which can be utilized for storing program or data. DDRSSO is
accessed via MSMC, and not directly through the system interconnect.

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

6.4.49 DSS

The DSS is a flexible composition-enabled display subsystem, that supports multiple high resolution
display outputs. It consists of one Display Controller (DISPC) and one Frame Buffer Decompression Core
(FBDC). The DISPC supports a multi-layer blending and transparency for each of its display outputs. The
DISPC also supports a write-back pipeline with scaling to enable memory-to-memory composition and/or
to capture a display output for Ethernet video encoding.

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

6.4.4.9.1 DSI

The MIPI DSI v1.3.1 Controller (DSITX) implements the stream arbitration and low-level protocol layer
functionalities required by MIPI DSI 1.3 standard. It supports up to 4 x 2.5 Gbps D-PHY data lanes in a
single-link configuration and handles the byte lane mapping per use case (1, 2, 3, or 4-lanes). The
accompaning DSI (Physical Layer) D-PHY module (DPHYTX) provides the video output interfacing by
implementing a four-lane MIPI D-PHY transmitter.

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

6.4.4.9.2 eDP

The VESA DP1.4/eDP1.4 Compliant Transmitter Host Controller (EDP) can output up to 4 video streams
(through Multiple Stream Transport / MST) and one audio stream through the 4-lane accompaning SerDes
module. It provides up to 25.92 Gbps of application bandwidth. An additional eDP (Physical Layer)
auxiliary PHY (AUXPHY) module implements a doubly-terminated differential pair required for 1 Mbps
data rates over a long (15m) cable.

For more information, see Display Subsystem (DSS) and Display Peripherals section in Peripherals
chapter in the device TRM.
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6.4.4.10 VPFE

The Video Processing Front End (VPFE) is an input interface module that receives raw (unprocessed)
image/video data or YUV digital video data from external imaging peripherals (such as image sensors,
video decoders, etc) and performs DMA transfers to store the captured data in the system DDR memory.

For more information, see Video Processing Front End (VPFE) section in Peripherals chapter in the
device TRM.

6.4.4.11 eCAP

The enhanced Capture (ECAP) module can be used for:

e Sample rate measurements of audio inputs

» Speed measurements of rotating machinery (for example, toothed sprockets sensed via Hall sensors)
» Elapsed time measurements between position sensor pulses

» Period and duty cycle measurements of pulse train signals

» Decoding current or voltage amplitude derived from duty cycle encoded current/voltage sensors.

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

6.4.4.12 EPWM

An effective PWM peripheral must be able to generate complex pulse width waveforms with minimal CPU
overhead or intervention. It needs to be highly programmable and very flexible while being easy to
understand and use. The EPWM unit described here addresses these requirements by allocating all
needed timing and control resources on a per PWM channel basis. Cross coupling or sharing of resources
has been avoided; instead, the EPWM is built up from smaller single channel modules with separate
resources and that can operate together as required to form a system. This modular approach results in
an orthogonal architecture and provides a more transparent view of the peripheral structure, helping users
to understand its operation quickly.

In the further description the letter x within a signal or module name is used to indicate a generic EPWM
instance on a device. For example, output signals EPWMxA and EPWMxB refer to the output signals from
the EPWM_x instance. Thus, EPWM1A and EPWM1B belong to EPWM1, EPWM2A and EPWM2B
belong to EPWM2, and so forth.

Additionally, the EPWM integration allows this synchronization scheme to be extended to the capture
peripheral modules (ECAP). The number of modules is device-dependent and based on target application
needs. Modules can also operate stand-alone.

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

6.4.4.13 ELM

The Error Location Module (ELM) is used with the GPMC. Syndrome polynomials generated on-the-fly
when reading a NAND flash page and stored in GPMC registers are passed to the ELM. A host processor
can then correct the data block by flipping the bits to which the ELM error-location outputs point.

When reading from NAND flash memories, some level of error-correction is required. In the case of NAND
modules with no internal correction capability, sometimes referred to as bare NANDs, the correction
process is delegated to the memory controller. ELM can be also used to support parallel NOR flash or
NAND flash.

For more information, see Error Location Module (ELM) section in Peripherals chapter in the device TRM.
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6.4.4.14 ESM

The Error Signaling Module (ESM) aggregates safety-related 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 a
safety event and/or manipulate an I/O 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 safe, known state.

For more information, see Error Signaling Module (ESM) section in Peripherals chapter in the device
TRM.

6.4.4.15 eQEP

The Enhnanced Quadrature Encoder Pulse (EQEP) peripheral is used for direct interface with a linear or
rotary incremental encoder to get position, direction and speed information from a rotating machine for use
in high performance motion and position control system. The disk of an incremental encoder is patterned
with a single track of slots patterns. These slots create an alternating pattern of dark and light lines. The
disk count is defined as the number of dark/light line pairs that occur per revolution (lines per revolution).
As a rule, a second track is added to generate a signal that occurs once per revolution (index signal:
QEPI), which can be used to indicate an absolute position. Encoder manufacturers identify the index pulse
using different terms such as index, marker, home position and zero reference.

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

6.4.4.16 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.

In addition, the GPIO peripheral can produce host CPU interrupts and DMA synchronization events in
different interrupt/event generation modes.

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

6.4.4.17 GPMC

The General-Purpose Memory Controller is a unified memory controller dedicated for interfacing with
external memory devices like:

e Asynchronous SRAM-like memories and application-specific integrated circuit (ASIC) devices

e 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 (GPMC) section in Peripherals chapter in
the device TRM.

6.4.4.18 Hyperbus

The Hyperbus module is a part of the device Flash Subsystem (FSS).

The Hyperbus module is low pin count memory interface that provides high read/write performance. The
Hyperbus module connects to hyperbus memory (HyperFlash or HyperRAM) and uses simple hyperbus
protocol for read and write transactions.

There is one Hyperbus™ module inside the device. The Hyperbus module includes one Hyperbus
Memory Controller (HBMC).
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For more information, see Hyperbus Interface section in Peripherals chapter in the device TRM.

6.4.4.19 I12C

The device contains ten multimaster Inter-Integrated Circuit (1I2C) controllers each of which provides an
interface between a local host (LH), such as an Arm or a Digital Signal Processor (DSP), and any 1°C-bus-
compatible device that connects via the 1°C serial bus. External components attached to the I°C bus can
serially transmit and receive up to 8 bits of data to and from the LH device through the 2-wire 1°C
interface.

Each multimaster 12C module can be configured to act like a slave or master 1°C-compatible device.

The WKUP_I2C0, MCU_I2CO0, 12C0, and 12C1 controllers have dedicated 1°C compliant open drain
buffers, and support high speed mode (up to 3.4 Mbps in 1.8 V mode and up to 400 kbps in 3.3 V mode).
The MCU_12C1, 12C2, 12C3, 12C4, 12C5, and 12C6 controllers are multiplexed with standard LVCMOS 1/0,
connected to emulate open drain, and support fast mode (up to 400 kbps in 1.8 V/3.3 V mode). The 12C
emulation is achieved by configuring the LVCMOS buffers to output Hi-Z instead of driving high when
transmitting logic 1.

For more information, see Inter-Integrated Circuit (12C) Interface section in Peripherals chapter in the
device TRM.

6.4.4.20 13C

The device contains three Improved Inter-Integrated Circuit (I3C) controllers each of which provides an
interface between a local host (LH), such as an Arm, and any 13C-bus-compatible device that connects via
the I13C serial bus.

For more information, see Improved Inter-Integrated Circuit (I3C) Interface section in Peripherals chapter
in the device TRM.

6.4.4.21 MCAN

The Controller Area Network (CAN) is a serial communications protocol which efficiently supports
distributed real-time control. CAN has high immunity to electrical interference. 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.

For more information, see Modular Controller Area Network (MCAN) section in Peripherals chapter in the
device TRM.

6.4.4.22 MCASP

The MCASP functions as a general-purpose audio serial port are optimized to 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 (I2S) 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.

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 12S format

converters).
For more information, see Multichannel Audio Serial Port (MCASP) section in Peripherals chapter in the
device TRM.
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6.4.4.23 MCRC Controller

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
predetermined 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. Channel 1 can also be put into
data trace mode, where MCRC controller compresses each data being read through CPU read data bus.

For more information, see MCRC Controller section in Interprocessor Communication chapter in the
device TRM.

6.4.4.24 MCSPI

The MCSPI module is a multichannel transmit/receive, master/slave synchronous serial bus.
There are total of eleven MCSPI modules in the device.

For more information, see Multichannel Serial Peripheral Interface (MCSPI) section in Peripherals chapter
in the device TRM.

6.4.4.25 MMC/SD

The MMCSD Host Controller provides an interface to eMMC 5.1 (embedded MultiMedia Card), SD 4.10
(Secure Digital), and SDIO 4.0 (Secure Digital 10) 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 information, see Multimedia Card/Secure Digital (MMC/SD) Interface section in Peripherals
chapter in the device TRM.

6.4.4.26 OSPI

The Octal Serial Peripheral Interface (OSPI) module is a kind of Serial Peripheral Interface (SPI) module
which allows single, dual, quad or octal read and write access to external flash devices. 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 OSPI module is used to transfer data, either in a memory mapped direct mode (for example a
processor wishing to execute code directly from external flash memory), or in an indirect mode where the
module is set-up to silently perform some requested operation, signalling its completion via interrupts or
status registers. For indirect operations, data is transferred between system memory and external flash
memory via an internal SRAM which is loaded for writes and unloaded for reads by a device master at low
latency system speeds. Interrupts or status registers are used to identify the specific times at which this
SRAM should be accessed using user programmable configuration registers.

For more information, see Octal Serial Peripheral Interface (OSPI) section in Peripherals chapter in the
device TRM.

6.4.4.27 PCIE

The Peripheral Component Interconnect Express (PCle) subsystem is built around a multi-lane dual-mode
PCle controller that provides low pin-count, high reliability, and high-speed data transfers at rates of up to
8.0 Gbps per lane for serial links on backplanes and printed wiring boards.

For more information, see Peripheral Component Interconnect Express (PCle) Subsystem section in
Peripherals chapter in the device TRM.
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6.4.4.28 SerDes

SerDes'es goal is to convert device (SoC) parallel data into serialized data that can be output over a
highspeed electrical interface. In the opposite direction, SerDes converts high-speed serial data into
parallel data that can be processed by the device. To this end, the SerDes contains a variety of functional
blocks to handle both the external analog interface as well as the internal digital logic.

For more information, see Serializer/Deserializer (SerDes) section in Peripherals chapter in the device
TRM.

6.4.4.29 WWDT

The Windowed Watchdog Timer provides timer functionality for operating systems and for benchmarking
code. The module incorporates several counters, which define the timebases needed for scheduling in the
operating system. The module is implemented with an RTI module, but only WWDT is supported.

This module is specifically designed to fulfill the requirements for OSEK (“Offene Systeme und deren
Schnittstellen fur die Elektronik im Kraftfahrzeug”; “Open Systems and the Corresponding Interfaces for
Automotive Electronics”) as well as OSEK/Time compliant operating systems.

For more information, see Real Time Interrupt (RTI) Module section in Peripherals chapter in the device
TRM.

6.4.4.30 Timers
All timers include specific functions to generate accurate tick interrupts to the operating system.

Each timer can be clocked from several different independent clocks. The selection of clock source is
made from registers in the MCU_CTRL_MMRO/CTRL_MMRO.

In the MCU domain the device provides 10 timer pins to be used as MCU Timer Capture inputs or as
MCU Timer PWM outputs. In order to provide maximum flexibility, these 10 pins may be used with any of
MCU_TIMERO through MCU_TIMERY instances. System level muxes are used to control the capture
source pin for each MCU_TIMER[9-0] and the MCU_TIMER[9-0] source for each MCU_TIMER_IO[1-0]
PWM output.

In the MAIN domain the device provides 8 timer pins to be used as Timer Capture inputs or as Timer
PWM outputs. For maximum flexibility, these 8 pins may be used with any of TIMERO through TIMER19
instances. System level muxes are used to control the capture source pin for each TIMER[19-0] and the
TIMER[19-0] source for each TIMER_IO[7-0] PWM output.

Each odd numbered timer instance from each of the domains may be optionally cascaded with the
previous even numbered timer instance from the same domain to form up to a 64-bit timer. For example,
TIMER1 may be cascaded to TIMERO, MCU_TIMER1 may be cascaded to MCU_TIMERQO, etc.

When cascaded, TIMERI acts as a 32-bit prescaler to TIMERi+1, as well as MCU_TIMERN acts as a 32-
bit prescaler to MCU_TIMERN+1. TIMERi / MCU_TIMERN must be configured to generate a PWM output
edge at the desired rate to increment the TIMERi+1/ MCU_TIMERN+1 counter.

For more information, see Timers section in Peripherals chapter in the device TRM.

6.4.4.31 UART

The UART is a slave peripheral that utilizes the DMA for data transfer or interrupt polling via host CPU.
There are twelve UART modules in the device. All UART modules support IrDA and CIR modes when 48
MHz 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.

For more information, see Universal Synchronous/Asynchronous Receiver/Transmitter (UART) section in
Peripherals chapter in the device TRM.
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6.4.4.32 USB

Similar to earlier versions of USB bus, USB 3.0 is a general-purpose cable bus, supporting data exchange
between a host device and a wide range of simultaneously accessible peripherals.

The device supports two identical USB subsystems:

e USB3SSO0 is SuperSpeed (SS) USB 3.0 Dual-Role-Device (DRD) subsystem with on-chip SS (USB3.0)
PHY and HS/FS/LS (1) (USB2.0) PHY

e USB3SS1 is SuperSpeed (SS) USB 3.0 Dual-Role-Device (DRD) subsystem with on-chip SS (USB3.0)
PHY and HS/FS/LS (USB2.0) PHY

For more information, see Universal Serial Bus (USB) Subsystem section in Peripherals chapter in the
device TRM.

6.4.4.33 UFS

The Universal Flash Storage (UFS) interface is a standard-based serial interface engine.

There is one UFS module inside the device - UFS0. The UFS module includes one UFS 2.1 host
controller (HC) with an integrated M-PHY.

The UFS module complies with the standards as listed in Table 6-1.

Table 6-1. UFS Standards

DOCUMENT VERSION DESCRIPTION
JESD220-1A VA Universal Flash Storage (UFS) Unified Memory Extension
JESD220-2 v1.0 Universal Flash Storage (UFS) Card Extension
JESD220C v2.1, March 2016 Universal Flash Storage (UFS)
JESD223-1B v1.1A Universal Flash Storage Host Controller Interface (UFSHCI) Unified Memory
Extension
JESD223C v2.1, March 2016 Universal Flash Storage Host Controller Interface (UFSHCI)
JESD224 March 2013 Universal Flash Storage (UFS) Test
November, 2001 Federal Information Processing Standards (FIPS) 197 Advanced Encryption
Standard (AES)
v3.1, 2014 MIPI® Alliance Specification for M-PHY
v1.60, 2013 MIPI Alliance Specification for Unified Protocol (UniProSM)
Revision 24, August 2010 Small Computer System Interface (SCSI) Block Commands - 3
Revision 27, October 2010 SCSI Primary Commands - 4

For more information, see Universal Flash Storage (UFS) Interface section in Peripherals chapter in the
device TRM.
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7 Applications, Implementation, and Layout

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test design implementation to confirm system functionality.

7.1 Power Supply Mapping
TPS6594 is the Power Management IC (PMIC) that should be used for the Device designs. Tl requires
use of this PMIC for the following reasons:
* Tl has validated their use with the Device
» Board level margins including transient response and output accuracy are analyzed and optimized for

the entire system

» Support for power sequencing requirements (refer to Section 5.11.2, Power Supply Sequences)
» Support for Adaptive Voltage Scaling (AVS) Class 0 requirements, including Tl provided software
Whenever we allow for combining of rails mapped on any of the SMPSes, the PDN guidelines that are the
most stringent of the rails combined should be implemented for the particular supply rail.
It is possible that some voltage domains on the device are unused in some systems. In such cases, to
ensure device reliability, it is still required that the supply pins for the specific voltage domains are
connected to some core power supply output.
These unused supplies though can be combined with any of the core supplies that are used (active) in the
system. e.g. if GPU domains are not used, they can be combined with the CORE domain, thereby having
a single power supply driving the combined CORE and GPU domains.
For the combined rail, the following relaxations do apply:
* The AVS voltage of active rail in the combined rail needs to be used to set the power supply
» The decoupling capacitance should be set according to the active rail in the combined rail
Figure 7-1 shows an example of the detailed power mapping between the processor and the TPS659413-
Q1 and TPS659411-Q1 PMICs. In this configuration, both TPS6594-Q1 devices use a 3.3V input voltage.
For more details, refer to the appnote titled “User's Guide for Powering DRA829 and TDA4VM with the
TPS6594-Q1 PMICs".
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Processor Supplies
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Figure 7-1. Power Connections with TPS659413-Q1 and TPS659411-Q1
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The power connections shown in Figure 7-1 allow the support for features including MCU-only mode,
suspend-to-RAM mode, SD-card integration, and USB interface integration. Table 7-1 provides a guide to
understand which power resources are required to support different system features. If the system feature
listed is not required, the power connection can be removed and the SoC voltage domains will need to be
grouped into alternative power rails.

Table 7-1. Power Connections by System Feature

System Features
Device PMIC Resource Active SoC MCU-only Mode Suspe“r)lggg-RAM SD Card USB Interface
BUCK12 Required
BUCK3 Required Required
BUCK4 Required Required
TPS650413-Q1 BUCKS5 Required .
LDO1 Required Required
LDO2 Required Required
LDO3 Required
LDO4 Required Required
BUCK1234 Required
BUCKS5 Required
LDO1 Required
TPS659411-Q1 -
LDO2 Required
LDO3 Required
LDO4 Required
TP(,\SAZCZS?EO-?l Load Switch Required Required
lelailzﬁelfo()gl Load Switch Required

7.2 Device Connection and Layout Fundamentals
7.2.1 Power Supply Decoupling and Bulk Capacitors

7.2.1.1 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 supports only
designs that follow the board design guidelines contained in the application report.

7.2.2 External Oscillator

NOTE
NOTE TO USERS:

The content of this section is UNDER DEVELOPMENT!

7.2.3 JTAG and EMU

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.
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For more recommendations on EMU routing, see Emulation and Trace Headers Technical Reference
Manual

7.2.4 Reset

NOTE
NOTE TO USERS:

The content of this section is UNDER DEVELOPMENT!

7.2.5 Unused Pins

For more information about Unused Pins, see Section 4.5, Connections for Unused Pins

7.2.6 Hardware Design Guide for AM752x/DRA829/TDA4VM Devices

NOTE
NOTE TO USERS:

The content of this section is UNDER DEVELOPMENT!
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7.3 Peripheral- and Interface-Specific Design Information
7.3.1 LPDDR4 Board Design and Layout Guidelines

The goal of the AM65x/DRA80xM DDR Board Design and Layout Guidelines is to make the LPDDR4
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.

7.3.2 OSPIl and QSPI Board Design and Layout Guidelines

The following section details the routing guidelines that must be observed when routing the OSPI and
QSPI interfaces.

7.3.2.1 No Loopback and Internal Pad Loopback
 The MCU_OSPI[x]_CLK output signal must be connected to the CLK pin of the flash device

» The signal propagation delay from the MCU_OSPI[x]_CLK signal to the flash device must be < 450 ps
(~7cm as stripline or ~8cm as microstrip)

» 50 Q PCB routing is recommended along with series terminations, as shown in Figure 7-2
» Propagation delays and matching:

— AtoB <450 ps

— Matching skew: < 60 ps

A B
R1

0Q*

OSPI/QSPI/SPI

MCU_OSPI[x]_CLK device clock input

-O O
MCU_OSPI[x]_Dly], OSPI/QSPI/SPI
MCU_OSPI[x]_CSn[z] device 10y, CS#

OSPI_Board_01
* 0 Q resistor (R1), located as close as possible to the MCU_OSPI[x]_CLK pin, is placeholder for fine tuning, if
needed.

Figure 7-2. OSPI Interface High Level Schematic

7.3.2.2 External Board Loopback

e The MCU_OSPI[x]_CLK output signal must be connected to the CLK pin of the flash device
e« The MCU_OSPI[x]_LBCLKO output signal must be looped back into the MCU_OSPI[x]_DQS input

» The signal propagation delay from the MCU_OSPI[x]_CLK pin to the flash device CLK input pin (A to
B) should be approximately equal to half of the signal propagation delay from the
MCU_OPSI[x]_LBCLKO pin to the MCU_OSPI[x]_DQS pin ((C to D)/2). See the note below.
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» The signal propagation delay from the MCU_OSPI[x]_CLK pin to the flash device CLK input pin (A to
B) must be approximately equal to the signal propagation delay of the control and data signals
between the flash device and the SoC device (E to F, or F to E)

» 50 Q PCB routing is recommended along with series terminations, as shown in Figure 7-3
» Propagation delays and matching:

— AtoB=EtoF=(CtoD)/2

— Matching skew: < 60 ps

NOTE
The OSPI Board Loopback Hold time requirement (described in Section 5.11.5.22, OSPI) is
larger than the Hold time provided by a typical flash device. Therefore, the length of
MCU_OPSI[x]_LBCLKO pin to the MCU_OSPI[x]_DQS pin (C to D) can be shortened to
compensate.

OSPI/QSPI/SPI

MCU_OSPI[x]_CLK device clock input

C
R1

0Q*

MCU_OSPI[x]_LBCLKO

A

MCU_OSPI[x]_DQS

E F
O O
MCU_OSPI[x]_Dly], OSPI/QSPI/SPI
MCU_OSPI[x]_CSn[z] device IOy, CS#

OSPI_Board_02
* 0 Q resistor (R1), located as close as possible to the MCU_OSPI[x]_CLK and MCU_QOSPI[x]_LBCLKO pins, is a
placeholder for fine tuning, if needed.

Figure 7-3. OSPI Interface High Level Schematic

7.3.2.3 DQS (only available in Octal Flash devices)
e« The MCU_OSPI[x]_CLK output signal must be connected to the CLK pin of the flash device
e The DQS pin of the flash devices must be connected to MCU_OSPI[x]_DQS signal
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» The signal propagation delay from the MCU_OSPI[x]_CLK pin to the flash device CLK input pin (A to
B) should be approximately equal to the signal propagation delay from the MCU_OSPI[x]_DQS pin to
the DQS output pin (C to D)

» 50 Q PCB routing is recommended along with series terminations, as shown in Figure 7-4

» Propagation delays and matching:

- AtoB=CtoD
— Matching skew: < 60 ps

A B
R1
00"

MCU_OSPI[x]_CLK OSPI/QSPI/SPI
device clock input

p D

MCU_OSPI[x]_DQS OSPI device DQS

E F
O O
MCU_OSPI[x]_Dly], OSPI/QSPI/SPI
MCU_OSPI[x]_CSn[z] device 10y, CS#

J7ES_OSPI_Board_03

* 0 Q resistor (R1), located as close as possible to the MCU_OSPI[x]_CLK pin, is a placeholder for fine tuning, if
needed.

Figure 7-4. OSPI Interface High Level Schematic

7.3.3 USB VBUS Design Guidelines

The USB 3.1 specification allows the VBUS voltage to be as high as 5.5 V for normal operation, and as
high as 20 V when the Power Delivery addendum is supported. Some automotive applications require a
max voltage to be 30 V.

The device requires the VBUS signal voltage be scaled down using an external resistor divider (as shown
in the Figure 7-5), which limits the voltage applied to the actual device pin (USBO_VBUS, USB1 VBUS).
The tolerance of these external resistors should be equal to or less than 1%, and the leakage current of
zener diode at 5 V should be less than 100 nA.
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Device

USBn_VBUS

VBUS signal

10 kQ
1%

6.8V
(BZX84C6V8 or equivalent)

VSS VSS

J7ES_USB_VBUS_01

Figure 7-5. USB VBUS Detect Voltage Divider / Clamp Circuit®

(1) usBn_VBUS, wheren=0or 1.

7.3.4

The USBO_VBUS and USB1_VBUS pins can be considered to be fail-safe because the external circuit in
Figure 7-5 limits the input current to the actual device pin in a case where VBUS is applied while the
device is powered off.

System Power Supply Monitor Design Guidelines

The VMON_ER_VSYS pin provides a way to monitor the system power supply and is not fail-safe, unless
implemented with the appropriate resistor voltage divider source. This pin should be sourced with a
resistor voltage divider that receives its power from the system power supply.

The output of the resistor voltage divider is connected to the VMON_ER _VSYS pin which has a trigger
voltage of 0.5 V £ 5%. The resistor voltage divider should be implemented such that it has a reference
current in the range of 1 pA to 50 pA, output voltage that never exceeds the maximum value defined in
Section 5.1, Absolute Maximums Ratings, and output voltage of 0.54 V when the system supply drops to
its lowest desired operating voltage.

The recommended output voltage of 0.54 V provides 40 mV of margin that includes 5% for tolerance of
the voltage monitor, 1% for tolerance of each resistor, plus 5 mV of potential error introduced by input
leakage current. This value ensures the voltage monitor will never trigger before reaching the expected
trigger voltage.

Figure 7-6 presents an example, when the system power supply voltage is nominally 5 V and the desired
trigger threshold is -10% or 4.5 V.

Device

VDDA _ER_VMON

220 kQ
+1%
A~ QO vsys
(System Power Suplpy)

30 kQ
+1%

VS

Figure 7-6. System Supply Monitor Voltage Divider Circuit
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7.3.5

7.3.6

7.3.7

In this example the voltage divider ratio should be (4.5 V / 0.54 V) = 8.33 V. This ratio produces a 0.54 V
potential on the VDDA _VSYS_MON pin when the system power supply is 4.5 V. In this case, the voltage
monitor will trigger in the range of 3.88 V to 4.5 V. Precision 1% resistors with similar thermal coefficient
are recommended for implementing the resistor voltage divider.

The VMON_IR_VEXT pin provides a way to monitor an external 1.8V power supply. An internal resistor
divider with software control is implemented inside the SoC. Software can program the internal resistor
divider to create appropriate under voltage and over voltage interrupts.

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. TI supports only designs that follow the board design guidelines contained in the
application report.

External Capacitors

NOTE
NOTE TO USERS:

The content of this section is UNDER DEVELOPMENT!

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 report.
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8 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the
device, generate code, and develop solutions are listed below.

8.1 Device Nomenclature

To designate the stages in the product development cycle, Tl assigns prefixes to the part numbers of all
microprocessors (MPUs) and support tools. Each device has one of three prefixes: X, P, or null (no prefix)
(for example, TDA4VM). 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. TI'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 TDA4VM devices in the ALF package type, see the Package Option
Addendum of this document, the Tl website (ti.com), or contact your TI sales representative.

8.1.1 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.
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Figure 8-1. Printed Device Reference

8.1.2 Device Naming Convention

Table 8-1. Nomenclature Description

FIELD FIELD VALUES DESCRIPTION
PARAMETER DESCRIPTION MARKING ORDERABLE
a Device evolution X Contact TI Prototype
stage® P Preproduction (production test flow, no reliability data)
BLANK Production
BBBB® Base production TDA4 ADAS 4" Generation Super Tier
part number
| Device Identity \% Scene Viewing
b Device tier M Mid
OTHER Alternative device tier
DD Device designator 88 Superset device
OTHER Alternative variants
z Device Speed P Indicates the speed grade for each of the cores in the
device. For more information see Table 5-1, Speed Grade
Maximum Frequency.
OTHER Alternate speed grade
Y Device type G General purpose (Prototype and Production)
C ASIL Certified devices
H High Security Capable
S ASIL Certified devices, High Security Capable
r Device revision BLANK SR 1.0
PPP Package ALF ALF FCBGA-N827 (24 mm x 24 mm) Package
designator
c Carrier designator N/A BLANK Tray
N/A R Tape and Reel
Q1 Automotive BLANK Does not meets automotive qualification
Designator Q1 Meets Q100 equal requirements, with exceptions as
specified in DM.
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Table 8-1. Nomenclature Description (continued)

FIELD FIELD VALUES DESCRIPTION
PARAMETER DESCRIPTION MARKING ORDERABLE
XXXXXXX As marked N/A Lot Trace Code
YYY As marked N/A Production Code, For Tl use only
2727 As marked N/A Production Code, For Tl use only
(@) As marked N/A Pin one designator
Gl As marked N/A ECAT—Green package designator

(1) To designate the stages in the product development cycle, Tl assigns prefixes to the part numbers. These prefixes represent
evolutionary stages of product development from engineering prototypes through fully qualified production devices.
Prototype devices are shipped against the following disclaimer:
“This product is still in development and is intended for internal evaluation purposes.”
Notwithstanding any provision to the contrary, TI makes no warranty expressed, implied, or statutory, including any implied warranty of
merchantability of fitness for a specific purpose, of this device.

(2) XJ721EGALF is the base part number for the superset device. Software should constrain the features used to match the intended
production device.

NOTE
BLANK in the symbol or part number is collapsed so there are no gaps between characters.

8.2 Tools and Software
The following products support development for TDA4VM platforms:
Development Tools

Clock Tree Tool for Sitara, Automotive, Vision Analytics, and Digital Signal Processors The Clock
Tree Tool (CTT) for Sitara™ Arm®, Automotive, and Digital Signal Processors is an interactive clock tree
configuration software that provides information about the clocks and modules in these TI devices. It
allows the user to:

* Visualize the device clock tree

» Interact with clock tree elements and view the effect on PRCM registers

» Interact with the PRCM registers and view the effect on the device clock tree

* View a trace of all the device registers affected by the user interaction with clock tree

Code Composer Studio™ Integrated Development Environment Code Composer Studio (CCS)
Integrated Development Environment (IDE) is a development environment that supports TI's
Microcontroller and Embedded Processors portfolio. Code Composer Studio comprises a suite of tools
used to develop and debug embedded applications. It 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.

Pin mux tool The Pin MUX Utility is a software tool which provides a Graphical User Interface for
configuring pin multiplexing settings, resolving conflicts and specifying I/O cell characteristics for TI MPUSs.
Results are output as C header/code files that can be imported into software development kits (SDKs) or
used to configure customer's custom software. Version 4 of the Pin Mux utility adds the capability of
automatically selecting a mux configuration that satisfies the entered 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.

8.3 Documentation Support
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8.4

8.5

8.6
A

To receive notification of documentation updates, navigate to the device product folder on ti.com. In the
upper right corner, click on Alert me 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 TDA4VM devices.
Technical Reference Manual

J721E DRAB829/TDA4VM/AM752x Processors Silicon Revision 1.0 Technical Reference Manual
Details the integration, the environment, the functional description, and the programming models for each
peripheral and subsystem in the TDA4VM family of devices.

Errata

J721E DRA829/TDA4VM/IAMT752x Processors Silicon Revision 1.0 Silicon Errata Describes the known
exceptions to the functional specifications for the device.

Support Resources

Tl 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 Tl's Terms of Use.

Trademarks

Jacinto, Code Composer Studio, E2E are trademarks of Texas Instruments.

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

Arm, Cortex are registered trademarks of Arm Limited (or its subsidiaries) in the US and/or elsewhere.
PowerVR is a registered trademark of Imagination Technologies Limited.

MIPI is a registered trademark of MIPI Alliance, Inc.

HyperBus is a trademark of Mobiveil Inc.

eMMC is a trademark of MultiMediaCard Association.

PCI-Express is a registered trademark of PCI-SIG.

Secure Digital is a registered trademark of SD Card Association.

All other trademarks are the property of their respective owners.

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.

‘Y \ 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.

8.7 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.
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9 Mechanical, Packaging, and Orderable Information

9.1 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 Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
XTDA4VMXXXGALF ACTIVE FCBGA ALF 827 44 TBD Call Tl Call TI -40to 125

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

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 TI 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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FCBGA - 2.8 mm max height
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NOTES:

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.
3. Pb-Free die bump and Pb-Free solder ball.
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EXAMPLE BOARD LAYOUT
ALFO0827A FCBGA - 2.8 mm max height

PLASTIC BALL GRID ARRAY

(%))
<
<
<

827X (1 0.4)

(0.8) TYP T
‘ A

B
©0.8) TYPj g ©

O
EO
FO
G O
HO
JO
K O
LO
M O
N O
PO
RS—CG
TO
uoO
v O
w O
Y O
AA O
AB O
AC O
AD O
AE O
AF O
AG O
AH O
AJ

8\
O O
O O

ONONONONONONONONONONONONGC
CNONONONONONONCNONONONG)
ONONONONONONONONONONONG)

:
$
!
i
£

od

CHONONONONONONONONORONONG)
(ONONONORONONONONONONG

ONONONONONONONONONONONONONG
ONONONONONONONONONONONONGC
ONONONONONONONONONONONONONG
ONONONONONONONONONONONONONG
ONONONONONONONONONONONONONGC
CNONONONONONONONONONG)
CNONONONONONONONONONG)

O
O

SYMM

ASECES S e Ca SR C SRS S O S MRS O RS A S E S e SR Ca Y CaS I C G S iy
SOOOOOOOOOOOOOOCbOOOOOOOOOOOOOO
0000000000000 O0ODODOOOOOOObOLObOObOOO
gOOOOOOOOOOOOOOCbOOOOOOOOOOOOOO
500000000000 O0OODODDODOOOOOOODOLODODOOOO
BOOOOOOOOOOOOOOCbOOOOOOOOOOOOOO
ROOOOOOODOOOOOOLOLOOOOOOLOOOOLOLOOOOO
BOOOOOOOOOOOOOOCbOOOOOOOOOOOOOO
ROOOOOOOODOOOOOODOLOOOOLOLOOOLOLOODOOOO
’&’OOOOOOOOOOOOOO&)OOOOOOOOOOOOOO
HOOO0OO0OO0OO0O0O0OO0OO0OO0ODO0OOOHOOOOOOOLOOLOOOOO
OOOOOOOOOOOOOOd)OOOOOOOOOOOOOO
O0O00O0O0O0000DO0ODO0OO0OOBOOOODODODODOOOOOOOO
OOOOOOOOOOOOOO&OOOOOOOOOOOOOO
BOOOOOOOOOOOOOO?OOOOOOOOOOOOO

ONONONORONONONONONONONONONGE)

MOOOOOOOOOOOOOO
ZHECHONONONONONONONONONONONONG
~0000000D0O0O0DO0O0O0O0OO0
CLHCHONONONONONONONONONONONONG
co0O0000O00OO0OD0OOOOOO0
AICHONONONONONONONONONONONONG
LECHONONONONONONONONONONONONG
CIONONONONONONONONONONONONONG
~ONONONONONONONCONONONONGC)
KOOOOOOOOOOOO
00000000000 O0
EOOOOOOOOOOOOOOCbOOOOOOOOOOOOOO

=
o

1

=
(53]
N
(2]
N
B
N
@

LAND PATTERN EXAMPLE
SCALE:5X

0.07 MAX METAL UNDER

&ﬁ?fﬂ j 0.07 MIN r SOLDER MASK
// \\
! |
| I

SOLDER MASK e \\ @0.4)

OPENING SOLDER MASK

NON-SOLDER MASK SOLDER MASK OPENING

DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4224732/B 02/2019

NOTES: (continued)

4. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For information, see Texas Instruments literature number SPRU811 (www.ti.com/lit/spru811).
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ALFO0827A

EXAMPLE STENCIL DESIGN
FCBGA - 2.8 mm max height
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NOTES: (continued)

5. 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”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
Tl products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

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

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2020, Texas Instruments Incorporated
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