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TMS320F28P65x Real-Time Microcontrollers
1 Features Control Peripherals

Real-time Processing

Contains up to three CPUs: two 32-bit C28x DSP

CPUs and one CLA CPU, all running at 200 MHz

Delivers a total processing power equivalent to

1000-MHz Arm® Cortex®-M7 based device on real-

time signal chain performance (see the Real-time

Benchmarks Showcasing C2000™ Control MCU's

Optimized Signal Chain Application Note)

C28x DSP architecture

— |EEE 754 double-precision (64-bit) Floating-
Point Unit (FPU)

— Trigonometric Math Unit (TMU)

— Fast Integer Division (FINTDIV)

— CRC engine and instructions (VCRC)

Control Law Accelerator (CLA) CPU

— |EEE 754 single-precision floating-point

— Executes code independently of C28x CPUs

Memory

1.28MB of CPU-mappable flash (ECC-protected)
with 5 flash banks

248KB of RAM (Enhanced Parity-protected)
External Memory Interface (EMIF) with ASRAM,
SDRAM support or ASIC/FPGA

Analog Subsystem

Three Analog-to-Digital Converters (ADCs)

— 16-bit mode, 1.19 MSPS each

— 12-bit mode, 3.92 MSPS each

— Up to 40 single-ended or 19 differential inputs

— Separate sample-and-hold (S/H) on each ADC
to enable simultaneous measurements

— Hardware post-processing of conversions

— Hardware oversampling (up to 128x) and
undersampling modes, with accumulation,
averaging and outlier rejection

— 24 redundant input channels for flexibility

— Automatic comparison of conversion results for
functional safety applications

11 windowed comparators with 12-bit Digital-to-

Analog Converter (DAC) references

— DAC with slope compensation — enabling peak
current and valley current mode control

— Connection options for internal temperature
sensor and ADC reference

Two 12-bit buffered DAC outputs

36 Pulse Width Modulator (PWM) channels, all

with 150-ps high-resolution capability (HRPWM)

— Minimum Dead-Band Logic (MINDB), lllegal
Combo Logic (ICL), and other special features
(that is, Diode Emulation [DE]) support

— Enable Matrix Converters, Multilevel
Converters, and Resonant Converters support
without additional external logic

Seven Enhanced Capture (eCAP) modules

— High-resolution Capture (HRCAP) available on
two of the seven eCAP modules

— Two new monitor units for edge, pulse width,
and period that can be coupled with ePWM
strobes and trip events

— Increased 256 inputs for more capture options

— New ADC SOC generation capability

— eCAP can also be used for additional PWM

— Six Enhanced Quadrature Encoder Pulse
(eQEP) modules

— 16 Sigma-Delta Filter Module (SDFM) input
channels, 2 independent filters per channel
Embedded Pattern Generator (EPG)

Conflgurable Logic Block

— Six logic tiles to augment existing peripheral
capability or define customized logic to reduce
or remove external CPLD/FPGA

— Supports Encoder interfaces without the need
of FPGA

— Enables customized PWM generation for power
conversion

Communications Peripherals

EtherCAT® SubordinateDevice (or SubDevice)
Controller (ESC)

USB 2.0 (MAC + PHY)

Fast Serial Interface (FSI) enabling up to 200Mbps
data exchange across isolation

Four high-speed (up to 50-MHz) SPI ports

Four Serial Communications Interfaces (SCI)
(support UART)

Two high-speed (25Mbps) Universal
Asynchronous Receiver/Transmitters (UARTS)
Two 12C interfaces (400Kbps)

External boot option via SPI/ SCI/12C

Two UART-compatible Local Interconnect Network
(LIN) Modules (support SCI)

Power-Management Bus (PMBus) interface
(supports 12C)

One Controller Area Network (CAN/DCAN)
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¢« Two CAN FD/MCAN Controller Area Networks with
Flexible Data Rate

System Peripherals

* Two 6-channel Direct Memory Access (DMA)
controllers

« 185 individually programmable multiplexed
General-Purpose Input/Output (GPIO) pins

* Expanded Peripheral Interrupt controller (ePIE)

* Low-power mode (LPM) support

* Embedded Real-time Analysis and Diagnostic
(ERAD)

» Background CRC (BGCRC)

Security Peripherals

* Advanced Encryption Standard (AES-128, 192,
256) accelerator
» Security
- JTAGLOCK
— Zero-pin boot
— Dual-zone security
* Unique Identification (UID) number

Safety Peripherals

» Easier implementation with Reciprocal comparison
* Lockstep on C28x CPU 2
*  Memory Power-On Self-Test (MPOST)
* Hardware Built-in Self-Test (HWBIST)
* Functional Safety-Compliant targeted
— Developed for functional safety applications
— Documentation will be available to aid
ISO 26262 and IEC 61508 system design
— Systematic capability up to ASIL D and SIL 3
targeted
— Hardware capability up to ASIL B and SIL 2
targeted
» Safety-related certification
— 1S0 26262 and IEC 61508 certification up to
ASIL B and SIL 2 by TUV SUD planned

Clock and System Control

* Two internal 10-MHz oscillators

* On-chip crystal oscillator

e 2*APLL, BOR, Redundant interrupt vector RAM

*  Windowed watchdog timer module

* Missing clock detection circuitry

* Dual-clock Comparator (DCC)

» Live Firmware Update (LFU)

— Fast context switching from old to new firmware
with or without a power cycle

1.2-V core, 3.3-V 1/O design

— Internal VREG for 1.2-V generation

— Brownout reset (BOR) circuit

Package options:

+ Lead-free, green packaging

» 256-ball New Fine Pitch Ball Grid Array (hFBGA)
[ZEJ suffix], 13 mm x 13 mm/0.8-mm pitch

+ 176-pin PowerPAD™ Thermally Enhanced Low-
profile Quad Flatpack (HLQFP) [PTP suffix],
26 mm x 26 mm/0.5-mm pitch

* 169-ball New Fine Pitch Ball Grid Array (hFBGA)
[NMR suffix], 9 mm x 9 mm/0.65-mm pitch

* 100-pin PowerPAD™ Thermally Enhanced Thin
Quad Flatpack (HTQFP) [PZP suffix], 16 mm x
16 mm/0.5-mm pitch

Temperature

* Ambient (Tp ): —40°C to 125°C (industrial and
automotive qualified)

2 Applications

+ Servo drive control module

* Robot Servo Drive

* CNC control

* Mobile robot motor control

+ HVAC large commercial motor control
* Linear motor segment controller

» Central inverter

+ String inverter

+ Power Conversion System

+ DC Fast Charging Station

* Inverter & motor control

* Industrial AC-DC

* Three phase UPS

+ Single phase online UPS

* Merchant network and server PSU

* On-board (OBC) & wireless charger

* Automotive HVAC compressor module
+ Headlight
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3 Description

The TMS320F28P65x (F28P65x) is a member of the C2000™ real-time microcontroller family of scalable,
ultra-low latency devices designed for efficiency in power electronics, including but not limited to: high power
density, high switching frequencies, and supporting the use of IGBT, GaN, and SiC technologies.

These include such applications as:

* Industrial motor drives
* Motor control
— Traction inverter motor control
— HVAC motor control
— Mobile robot motor control
* Solar inverters
— Central inverter
— Micro inverter
— String inverter
» Digital power
» Electrical vehicles and transportation
* EV charging infrastructure
» Energy Storage systems
* Industrial & collaborative robot
* Industrial machine & machine tools
¢ Industrial mobile robot

The real-time control subsystem is based on Tl's 32-bit C28x DSP core, which provides 200 MIPS of signal-
processing performance in each core for floating- or fixed-point code running from either on-chip flash or SRAM.
This is equivalent to the 400-MHz processing power on a Cortex®-M7 based device (C28x DSP core gives two
times more performance than the Cortex®-M7 core).The C28x CPU is further boosted by the Trigonometric Math
Unit (TMU) and VCRC (Cyclical Redundancy Check) extended instruction sets, speeding up common algorithms
key to real-time control systems. Extended instruction sets enable IEEE double-precision 64-bit floating-point
math. Finally, the Control Law Accelerator (CLA) enables an additional 200 MIPS per core of independent
processing ability. This is equivalent to the 280-MHz processing power on a Cortex®-M7 based device (CLA
CPU gives 40% more performance than the Cortex®-M7 core).

The lockstep dual-CPU comparator option has been added in the secondary C28x CPU along with ePIE and
DMA for detection of permanent and transient faults. To allow fast context switching from existing to new
firmware, hardware enhancements for Live Firmware Update (LFU) have been added to F28P65x.

High-performance analog blocks are tightly integrated with the processing and control units to provide optimal
real-time signal chain performance. The Analog-to-Digital Converter (ADC) has been enhanced with up to
40 analog channels, 22 of which have general-purpose input/output (GPIO) capability. Implementation of
oversampling is greatly simplified with hardware improvement. For safety-critical ADC conversions, a hardware
redundancy checker has been added that provides the ability to compare ADC conversion results from multiple
ADC modules for consistency without additional CPU cycles. Thirty-six frequency-independent PWMs, all with
high-resolution capability, enable control of multiple power stages, from 3-phase inverters to advanced multilevel
power topologies. The PWMs have been enhanced with Minimum Dead-Band Logic (MINDL) and lllegal Combo
Logic (ICL) features.

The inclusion of the Configurable Logic Block (CLB) allows the user to add custom logic and potentially integrate
FPGA-like functions into the C2000 real-time MCU.

An EtherCAT SubDevice Controller and other industry-standard protocols like CAN FD and USB 2.0 are
available on this device. The Fast Serial Interface (FSI) enables up to 200 Mbps of robust communications
across an isolation boundary.

As a highly connected device, the F28P65x also offers various security enablers to help designers implement
their cyber security strategy and support features like hardware encryption, secure JTAG and secure Boot.
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From a safety standpoint, F28P65x supports numerous safety enablers. For more details, see Industrial
Functional Safety for C2000™ Real-Time Microcontrollers and Automotive Functional Safety for C2000™ Real-
Time Microcontrollers.

Want to learn more about features that make C2000 MCUs the right choice for your real-time control system?
Check out The Essential Guide for Developing With C2000™ Real-Time Microcontrollers and visit the C2000™
real-time control MCUs page.

The Getting Started With C2000™ Real-Time Control Microcontrollers (MCUs) Getting Started Guide covers all
aspects of development with C2000 devices from hardware to support resources. In addition to key reference

documents, each section provides relevant links and resources to further expand on the information covered.
Ready to get started? Check out the TMDSCNCD28P65X evaluation board and download C2000Ware.

Device Information

PART NUMBER(") PACKAGE®) PACKAGE SIZE®®) PROCESSORS EtherCAT® LOCKSTEP FLASH SIZE

ZEJ (nNFBGA, 256) 13 mm x 13 mm

TMS320F28P650DK9 NMR (nFBGA, 169) 9 mm x 9 mm CPU1+CLA, CPU2 Yes Yes
PTP (HLQFP, 176) 26 mm x 26 mm
ZEJ (nNFBGA, 256) 13 mm x 13 mm

TMS320F28P650DK8(*) NMR (nFBGA, 169) 9 mm x 9 mm CPU1+CLA, CPU2 - Yes
PTP (HLQFP, 176) 26 mm x 26 mm
ZEJ (nNFBGA, 256) 13 mm x 13 mm

TMS320F28P650DK7(*) NMR (nFBGA, 169) 9 mm x 9 mm CPU1+CLA, CPU2 Yes -
PTP (HLQFP, 176) 26 mm x 26 mm
ZEJ (nFBGA, 256) 13 mm x 13 mm

TMS320F28P650SK7(*) NMR (nFBGA, 169) 9 mm x 9 mm CPU1+CLA Yes -
PTP (HLQFP, 176) 26 mm x 26 mm 1.28MB
ZEJ (nFBGA, 256) 13 mm x 13 mm

TMS320F28P659DK8-Q1(*) PTP (HLQFP, 176) 26 mm x 26 mm CPU1+CLA, CPU2 - Yes
PZP (HTQFP, 100) 16 mm x 16 mm
ZEJ (nNFBGA, 256) 13 mm x 13 mm
NMR (nFBGA, 169) 9 mm x 9 mm

TMS320F28P650DK6 CPU1+CLA, CPU2 - -
PTP (HLQFP, 176) 26 mm x 26 mm
PZP (HTQFP, 100) 16 mm x 16 mm
ZEJ (nNFBGA, 256) 13 mm x 13 mm

TMS320F28P650SK6(4) NMR (nFBGA, 169) 9 mm 9 mm CPU1+CLA - -
PTP (HLQFP, 176) 26 mm x 26 mm
PZP (HTQFP, 100) 16 mm x 16 mm

TMS320F28P659DH8-Q1(*) PZP (HTQFP, 100) 16 mm x 16 mm CPU1+CLA, CPU2 - Yes

TMS320F28P659SH6-Q1(4) PTP (RLQFP, 176) 26 mim x 26 CPU1+CLA - -
PZP (HTQFP, 100) 16 mm x 16 mm

TMS320F28P650DH6(*) PZP (HTQFP, 100) 16 mm x 16 mm CPU1+CLA, CPU2 - -

TMS320F28P650SH7(*) NMR (nFBGA, 169) 9 mm x 9 mm CPU1+CLA Yes - 708K8
PTP (HLQFP, 176) 26 mm x 26 mm
NMR (nFBGA, 169) 9 mmx 9 mm

TMS320F28P650SH6(*) PTP (HLQFP, 176) 26 mm x 26 mm CPU1+CLA - -
PZP (HTQFP, 100) 16 mm x 16 mm

(1)  For more information on these devices, see the Device Comparison table.

()
@)
(4)

For more information, see the Mechanical, Packaging, and Orderable Information section.
The package size (length x width) is a nominal value and includes pins, where applicable.
Preview information (not Production Data).
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3.1 Functional Block Diagram

The Functional Block Diagram shows the CPU system and associated peripherals.

Lockstep Legend
----------------- ] CPU1
i Shadow C28 CPU* ! CPU1.CLA
C28 CPU2 b [CRUT.DMAI
| CPU2
1
€28 CPU1 e :
FPU64 FPU32 ) Secure Memories shown in red text
FPU32 Y i
e VCRC o
CPU1.CLA CPU1-CPU2 IPC — ,
* 1
BGCRC i
! l—t CPU1toCPU2 ePIE
CPU Timers CPU2toCPU1
BGCRC ePIE MSGRAMO (4KB) *Only operates in lock-step mode. Not
ERAD available for use in other modes.
NMIWD
CPU-CLA Windowed WD FLASH
MSGRAM (512B) (1.28MB) BGCRC
BOOTROM (88KB e
CLAROM (8KB) (88KB) NEGCVDD
SECURE ROM(16KB) '
GSRAM Windowed WD
(80KB)
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DO-D1 RAM (32KB)
D2-D5 RAM SECURE ROM(16KB)
(64KB)
DMA-CLA
MSGRAM (5128) MI MOV RAN HS)

Vs s y- - 4
I | _ L& }] I
4 II I I

\ N
PF3 PF1 PF2 F'F5 PF10 | PF4 PF12 PF8 PF9 PF7 F'F11 PFO
RESULT 11x CMPSS 4xFSIRX | [ EMIF1 6x CLB 1x LFU 2x LIN||2xCANFD || 1x DCAN 1x USB 1x EtherCAT
| | | |
3x 16-bit/12-bit ADC 2x DAC 2xFSITX | [1xEPG 185x GP'O 2x 12C 2x UART
7x eCAP 4x SPI INPUT XBAR 2x SCI 1x AES
(2 Hi-Res) 1x PMBUS OUTPUT XBAR 3x DCC
36x ePWM ePWM XBAR
Channels CLB XBAR
(36 Hi-Res) CLB INPUT XBAR
CLB OUTPUT
6x eQEP YBAR
16x SD Filters MINDB XBAR
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Figure 3-1. Functional Block Diagram
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4 Device Comparison
The Device Comparison table lists the features of each F28P65x device.

Table 4-1. Device Comparison

F28P650DH | F28P650SK | F28P650SH | F28P659DK- F28P659DH- F28P659SH-
1) (5 6
FEATURE(") (5) F28P650DK®) o It} k) Q1 Q1™ Q1
C28x Subsystem
Number 2 ‘ 1 2 1
Frequency (MHz) 200
32-bit and 64-bit Floating-Point Unit (FPU) Yes
C28x VCRC Yes
TMU - Type 1 Yes
F28P650DK8, F28P659DK8- | F28P659DH8-
C28x Lockstep (LCM) F28P650DK9 No Q1 il No
Number 1 (available only in CPU1)
CLA - Type 2
Frequency (MHz) 200
MIPS 600 (CPU1+CLA, CPU2) 400 (CPU1+CLA) 600 (CPU1+CLA, CPU2) (CPL?P-?CLA)
C28x Flash 1.28MB 768KB 1.28MB 768KB 1.28MB 768KB 768KB
Dedicated RAM 104KB 100KB 104KB 100KB
Local Shared RAM 64K 64KB 64KB 64KB
C28x RAM
Global Shared RAM 80KB (Shared between CPUs) 80KB 80KB (Shared between CPUs) 80KB
Total RAM 248KB 244KB 248KB 244KB
Background Cyclic Redundancy Check (BGCRC) module - Type 2 3 (1 per CPU and CLA) 2 (1 per CPU and CLA) 3 (1 per CPU and CLA) 2 ;Lg%rlilju
Embedded Pattern Generator (EPG) - Type 0 Yes
Configurable Logic Block (CLB) 6 tiles
32-bit CPU Timers 6 (3 per CPU) 3 6 (3 per CPU) 3
6-Channel DMA - Type 0 2 (1 per CPU) 1 2 (1 per CPU) 1
Security: JTAGLOCK, Zero-pin boot, Dual-zone security Yes
Advanced Encryption Standard (AES) Accelerator 1
Embedded Real-time Analysis and Diagnostic (ERAD) - Type 2 Yes
256-ball ZEJ N/A 1
N/A
169-ball NMR 1 N/A N/AG)
EMIF EMIF1 (16-bit or 32-bit) 1
176-pin PTP 1 1
100-pin PZP No
External Interrupts 5
256-ball ZEJ 163 N/A 163
N/A
169-ball NMR 98 N/A N/A
GPIO
176-pin PTP 106 106
100-pin PZP 49
256-ball ZEJ 22 N/A 22
N/A
AGPIO (shared with 169-ball NMR 21 N/A N/A
GPIO and ADC Inputs) 176-pin PTP 22 22
100-pin PZP 1"
JTAG and Oscillator GPIO 4 (TDI, TDO, X1, X2)
256-ball ZEJ 185 N/A 185
N/A
GPIO Total GPIO (excluding 169-ball NMR 119 N/A N/A
JTAG and X1.X2) 176-pin PTP 128 128
100-pin PZP 60
256-ball ZEJ 18 N/A 18
N/A
169-ball NMR 13 N/A N/A
AlO (input only)
176-pin PTP 14 14
100-pin PZP 13
256-ball ZEJ 203 N/A 203
N/A
169-ball NMR 132 N/A N/A
Total GPIO and AIO
176-pin PTP 142 142
100-pin PZP 73
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Table 4-1. Device Comparison (continued)

F28P650DH | F28P650SK | F28P650SH | F28P659DK- F28P659DH- F28P659SH-
1) (5 6
FEATURE(" (5) F28P650DK(®) @) 7) 7 Q1™ Q1™ Q1
4KB (2KB each direction 4KB (2KB each direction between
CPU1, CPU2 between CPUs) - CPUs) -
512 bytes (256
C28x CPUs and CLAS 512 byte§ (2§6 bytes per 512 byte§ (25§ bytes per 512 byte§ (256 bytes per bytes per
Message RAM direction) direction) direction) directi
irection)
512 bytes (256
DMAs and CLAs 512 byte§ (256 bytes per 512 byte§ (25_6 bytes per 512 byte§ (256 bytes per bytes per
direction) direction) direction) A
direction)
Non-maskable Interrupt Watchdog (NMIWD) timers 2 (1 per CPU) 1 2 (1 per CPU) 1
Watchdog (WD) timers 2 (1 per CPU) 1 2 (1 per CPU) 1
C28x Analog Peripherals
Analog-to-Digital Converter (ADC) 3
(Configurable as 12-bit or 16-bit) - Type 4
MSPS 1.19
ADC 16-bit mode
Conversion Time (ns)(? 840
MSPS 3.92
ADC 12-bit mode
Conversion Time (ns)? 255
256-ball ZEJ 40 N/A 40
N/A
169-ball NMR 34 N/A N/A
ADC Input channels (single-ended mode)
176-pin PTP 36 36
100-pin PZP 24
256-ball ZEJ 19 N/A 19
N/A
169-ball NMR 17 N/A N/A
ADC Input channels (differential mode)
176-pin PTP 18 18
100-pin PZP 11
Temperature Sensor 1
Comparator subsystem (CMPSS) (each CMPSS has two 1
comparators and two internal DACs) - Type 6
Buffered Digital-to-Analog Converter (DAC) - Type 1 2
C28x Control Peripherals
Total inputs 7
eCAP/HRCAP - Type 3
High-resolution channels 2 (eCAP6 and eCAP7)
Total channels 36
ePWM/HRPWM - Type 5
High-resolution channels 36
eQEP modules - Type 2 6
SDFM channels - Type 2 16
C28x Communications Peripherals
Fast Serial Interface (FSI) RX - Type 2 4
Fast Serial Interface (FSI) TX - Type 2 2
Inter-Integrated Circuit (12C) - Type 1 2
Power Management Bus (PMBus) - Type 0 1
Local Interconnect Network (LIN) - Type 1 (UART-compatible) 2
Serial Communications Interface (SCI) (UART-compatible) - Type O 2
Serial Peripheral Interface (SPI) - Type 2 4
Controller Area Network (CAN) 2.0B - Type 0(3) 1
CAN with Flexible Data-Rate (CAN-FD) - Type 2 2
256-ball ZEJ
F28P650DK9, F28P650SK7,
Ethernet for Control Automation Technology 169-ball NMR | o apas0DKT No E28P650SH7 No
(EtherCAT) 176-pin PTP
100-pin PZP No
High Speed Universal Asynchronous Receiver-Transmitter (UART) 2
Universal Serial Bus (USB) - Type 0 1
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Table 4-1. Device Comparison (continued)
F28P650DH | F28P650SK | F28P650SH | F28P659DK- F28P659DH- F28P659SH-

1) (5, 6,
FEATURE(") () F28P650DK () @ @ i Q1 Q1 Q1
Temperature, Package and Qualification

256-ball ZEJ FZSPE&QDKS‘ N/A
169-ball NMR | F28pg50DH6, F28P650DK9, F28P650DK8, F28P650DK7, N/A

Package Options() ] F28P650DK6,F28P650SH6 F28P650SH7,F28P650SK7, | F28pe59DKS- F28P659SH6-
176-pin PTP F28P650SK6 Q1 N/A Q1

) F28P659DK8-Q1,F28P659DH8-Q1,

100-pin PZP F28P659SH6-Q1

Junction temperature (T,) —40°C to 150°C

Free-Air temperature (Ta) —40°C to 125°C

(1) A type change represents a major functional feature difference in a peripheral module. Within a peripheral type, there may be minor
differences between devices that do not affect the basic functionality of the module. For more information, see the C2000 Real-Time
Control MCU Peripherals Reference Guide.

(2) Time between start of sample-and-hold window to start of sample-and-hold window of the next conversion.

(3) The CAN module uses the IP known as DCAN. This document uses the names CAN and DCAN interchangeably to reference this
peripheral.

(4) The suffix -Q1 refers to AEC Q100 qualification for automotive applications.

(5) "N/A" on the feature entry indicates that the corresponding package type in not available.

(6) Information on the TMS320F28P650DK9 and TMS320F28P650DK6 devices is Production Data.

Information on the TMS320F28P650DK7 and TMS320F28P650DK8 devices is preview information only (not Production Data).

(7) Preview information (not Production Data).

4.1 Related Products

TMS320F2837xD Real-Time Dual-Core Microcontrollers

The F2837xD series sets a new standard for performance with dual subsystems. Each subsystem consists of
a C28x CPU and a parallel control law accelerator (CLA), each running at 200 MHz. Enhancing performance
are TMU and VCU accelerators. New capabilities include multiple 16-bit/12-bit mode ADCs, DAC, Sigma-Delta
filters, USB, configurable logic block (CLB), on-chip oscillators, and enhanced versions of all peripherals. The
F2837xD is available with up to 1MB of Flash. It is available in a 176-pin QFP or 337-pin BGA package.

TMS320F2837xS Real-Time Microcontrollers
The F2837xS series is a pin-to-pin compatible version of F2837xD but with only one C28x-CPU-and-CLA
subsystem enabled. It is also available in a 100-pin QFP to enable compatibility with the TMS320F2807x series.

TMS320F2838x Real-Time Microcontrollers

The F2838x series offers more performance, larger pin counts, flash memory sizes, peripheral and wide variety
of connectivity options. The F2838x series includes the latest generation of accelerators, ePWM peripherals, and
analog technology.
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5 Pin Configuration and Functions
5.1 Pin Diagrams

Figure 5-1 shows the ball assignments on the 256-ball ZEJ New Fine Pitch Ball Grid Array (nFBGA). Figure 5-2
to Figure 5-5 show the ball assignments on the 256-ball ZEJ nFBGA in quadrants.

Figure 5-6 shows the pin assignments on the 176-pin PTP PowerPAD Thermally Enhanced Low-Profile Quad
Flatpack.

Figure 5-7 shows the ball assignments on the 169-ball NMR nFGBA. Figure 5-8 to Figure 5-11 show the ball
assignments on the 167-ball NMR nFBGA in quadrants.

Figure 5-12 shows the pin assignments on the 100-pin PZP PowerPAD Thermally Enhanced Thin Quad
Flatpack.
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A.  Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-1. 256-Ball ZEJ New Fine Pitch Ball Grid Array (Bottom View)
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A. Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-2. 256-Ball ZEJ New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant 1]
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A. Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-3. 256-

Ball ZEJ New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant 2]
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A. Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-4. 256-Ball ZEJ New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant 3]
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A. Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-5. 256-Ball ZEJ New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant 4]
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A.  Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-6. 176-Pin PTP PowerPAD Thermally Enhanced Low-Profile Quad Flatpack (Top View)
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A. Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-7. 169-Ball NMR New Fine Pitch Ball Grid Array (Bottom View)
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A. Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-8. 169-Ball NMR New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant 1]
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A. Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-9. 169-Ball NMR New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant 2]
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A. Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-10. 169-Ball NMR New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant 3]
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A. Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-11. 169-Ball NMR New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant 4]
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A.  Only the GPIO function is shown on GPIO terminals. See Section 5.2 for the complete, muxed signal name.

Figure 5-12. 100-Pin PZP PowerPAD™ Thermally Enhanced Thin Quad Flatpack (Top View)
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5.2 Pin Attributes

Table 5-1. Pin Attributes

SIGNAL NAME MUX POSITION ;gﬁ ;.}’.g Js& ;gg T';';‘E DESCRIPTION
ANALOG

A0 | ADC-A Input 0

CMP1_HP1 | CMPSS-1 High Comparator Positive Input 1

CMP1_LP1 | CMPSS-1 Low Comparator Positive Input 1

CMP9_HNO P1 43 L3 25 | CMPSS-9 High Comparator Negative Input 0

CMP9_LNO | CMPSS-9 Low Comparator Negative Input 0

DACA_OUT o Buffered DAC-A Output.

AlO227 0,4,8,12 | Analog Pin Used For Digital Input 227

A1 | ADC-A Input 1

CMP1_HN1 | CMPSS-1 High Comparator Negative Input 1

CMP1_HP2 | CMPSS-1 High Comparator Positive Input 2

CMP1_LN1 P2 42 K3 2 | CMPSS-1 Low Comparator Negative Input 1

CMP1_LP2 | CMPSS-1 Low Comparator Positive Input 2

AlO0228 0,4,8,12 | Analog Pin Used For Digital Input 228

A2 | ADC-A Input 2

CMP1_HPO | CMPSS-1 High Comparator Positive Input 0

CMP1_LPO | CMPSS-1 Low Comparator Positive Input 0

CMP2_HN1 N3 1 3 2 | CMPSS-2 High Comparator Negative Input 1

CMP2_LN1 | CMPSS-2 Low Comparator Negative Input 1

AlO229 0,4,8,12 | Analog Pin Used For Digital Input 229

A3 | ADC-A Input 3

CMP1_HNO | CMPSS-1 High Comparator Negative Input 0

CMP1_HP3 N4 40 H3 22 | CMPSS-1 High Comparator Positive Input 3

CMP1_LNO | CMPSS-1 Low Comparator Negative Input 0

AlO230 0,4,8,12 | Analog Pin Used For Digital Input 230

Ad | ADC-A Input 4

CMP2_HPO | CMPSS-2 High Comparator Positive Input 0

CMP2_LPO M4 % H2 2 | CMPSS-2 Low Comparator Positive Input 0

AlO231 0,4,8,12 | Analog Pin Used For Digital Input 231

A5 | ADC-A Input 5

CMP2_HNO | CMPSS-2 High Comparator Negative Input O

CMP2_HP3 | CMPSS-2 High Comparator Positive Input 3

CMP2_LNO Ms % H1 20 | CMPSS-2 Low Comparator Negative Input 0

CMP9_LP2 | CMPSS-9 Low Comparator Positive Input 2

AlO0232 0,4,8,12 | Analog Pin Used For Digital Input 232

A6 | ADC-A Input 6

CMP7_HPO | CMPSS-7 High Comparator Positive Input 0

CMP7_LPO N6 57 J5 38 | CMPSS-7 Low Comparator Positive Input 0
General-Purpose Input Output 209 This pin also has

GPI10209 110 digital mux functions which are described in the GPIO
section of this table.

A7 | ADC-A Input 7

CMP4_LP3 | CMPSS-4 Low Comparator Positive Input 3

CMP7_HNO | CMPSS-7 High Comparator Negative Input O

CMP7_LNO P6 58 K5 | CMPSS-7 Low Comparator Negative Input O

CMP9_HP2 | CMPSS-9 High Comparator Positive Input 2
General-Purpose Input Output 210 This pin also has

GPI10210 1/0  |digital mux functions which are described in the GPIO
section of this table.
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g rmz ;gg T';I;lE DESCRIPTION

A8 | ADC-A Input 8

CMP8_HPO | CMPSS-8 High Comparator Positive Input 0

CMP8_LPO R6 59 J6 | CMPSS-8 Low Comparator Positive Input 0
General-Purpose Input Output 211 This pin also has

GPI10211 110 digital mux functions which are described in the GPIO
section of this table.

A9 | ADC-A Input 9

CMP5_LP3 | CMPSS-5 Low Comparator Positive Input 3

CMP8_HNO | CMPSS-8 High Comparator Negative Input O

CMP8_LNO LK 60 K6 | CMPSS-8 Low Comparator Negative Input O
General-Purpose Input Output 212 This pin also has

GP10212 /0 |digital mux functions which are described in the GPIO
section of this table.

A10 | ADC-A Input 10

CMP8_HN1 | CMPSS-8 High Comparator Negative Input 1

CMP8_HP1 | CMPSS-8 High Comparator Positive Input 1

CMP8_LN1 T8 62 L5 39 I CMPSS-8 Low Comparator Negative Input 1

CMP8_LP1 | CMPSS-8 Low Comparator Positive Input 1
General-Purpose Input Output 213 This pin also has

GPI0213 110 digital mux functions which are described in the GPIO
section of this table.

A1 | ADC-A Input 11

CMP8_HP2 | CMPSS-8 High Comparator Positive Input 2

CMP8_LP2 R8 63 L6 40 I CMPSS-8 Low Comparator Positive Input 2
General-Purpose Input Output 214 This pin also has

GPI0214 110 digital mux functions which are described in the GPIO
section of this table.

A14 | ADC-A Input 14

B14 | ADC-B Input 14

C14 | ADC-C Input 14

CMP4_HPO R 4 M % | CMPSS-4 High Comparator Positive Input 0

CMP4_LPO | CMPSS-4 Low Comparator Positive Input 0

AlO225 0,4,8,12 | Analog Pin Used For Digital Input 225

A15 | ADC-A Input 15

B15 | ADC-B Input 15

C15 | ADC-C Input 15

CMP4_HNO R2 45 M2 27 | CMPSS-4 High Comparator Negative Input 0

CMP4_HP3 | CMPSS-4 High Comparator Positive Input 3

CMP4_LNO | CMPSS-4 Low Comparator Negative Input 0

AlO226 0,4,8,12 | Analog Pin Used For Digital Input 226

BO | ADC-B Input 0

CMP3_HP1 | CMPSS-3 High Comparator Positive Input 1

CMP3_LP1 | CMPSS-3 Low Comparator Positive Input 1

CMP11_HNO T2 46 N2 28 | CMPSS-11 High Comparator Negative Input 0

CMP11_LNO | CMPSS-11 Low Comparator Negative Input O

VDAC | Optional external reference voltage for on-chip DACs.

AlO233 0,4,8,12 | Analog Pin Used For Digital Input 233

B1 | ADC-B Input 1

CMP3_HP2 | CMPSS-3 High Comparator Positive Input 2

CMP3_LP2 T3 47 N3 29 | CMPSS-3 Low Comparator Positive Input 2

DACC_OUT O Buffered DAC-C Output.

AlO234 0,4,8,12 | Analog Pin Used For Digital Input 234
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Table 5-1. Pin Attributes (continued)
256 176 169 100 PIN

SIGNAL NAME MUX POSITION ZEJ PTP NMR pzP | TYPE DESCRIPTION

B2 | ADC-B Input 2

CMP3_HPO | CMPSS-3 High Comparator Positive Input 0

CMP3_LPO R 48 M3 30 | CMPSS-3 Low Comparator Positive Input 0

AlO235 0,4,8,12 | Analog Pin Used For Digital Input 235

B3 | ADC-B Input 3

CMP1_LP3 | CMPSS-1 Low Comparator Positive Input 3

CMP3_HNO P3 49 L4 31 | CMPSS-3 High Comparator Negative Input O

CMP3_LNO | CMPSS-3 Low Comparator Negative Input O

AlO236 0,4,8,12 | Analog Pin Used For Digital Input 236

B4 | ADC-B Input 4

CMP5_HN1 | CMPSS-5 High Comparator Negative Input 1

CMP5_HP1 | CMPSS-5 High Comparator Positive Input 1

CMP5_LN1 pP7 64 M6 I CMPSS-5 Low Comparator Negative Input 1

CMP5_LP1 | CMPSS-5 Low Comparator Positive Input 1
General-Purpose Input Output 215 This pin also has

GPI10215 110 digital mux functions which are described in the GPIO
section of this table.

B5 | ADC-B Input 5

CMP5_HP2 | CMPSS-5 High Comparator Positive Input 2

CMP5_LP2 N7 65 N6 I CMPSS-5 Low Comparator Positive Input 2
General-Purpose Input Output 216 This pin also has

GPI10216 110 digital mux functions which are described in the GPIO
section of this table.

B6 | ADC-B Input 6

CMP7_HN1 | CMPSS-7 High Comparator Negative Input 1

CMP7_HP1 | CMPSS-7 High Comparator Positive Input 1

CMP7_LN1 N5 55 Ja 36 | CMPSS-7 Low Comparator Negative Input 1

CMP7_LP1 | CMPSS-7 Low Comparator Positive Input 1
General-Purpose Input Output 207 This pin also has

GP10207 /0 |digital mux functions which are described in the GPIO
section of this table.

B7 | ADC-B Input 7

CMP3_HN1 | CMPSS-3 High Comparator Negative Input 1

CMP3_LN1 | CMPSS-3 Low Comparator Negative Input 1

CMP7_HP2 P5 56 K4 37 I CMPSS-7 High Comparator Positive Input 2

CMP7_LP2 | CMPSS-7 Low Comparator Positive Input 2
General-Purpose Input Output 208 This pin also has

GP10208 110 digital mux functions which are described in the GPIO
section of this table.

B8 | ADC-B Input 8

CMP2_HP1 | CMPSS-2 High Comparator Positive Input 1

CMP2_LP1 | CMPSS-2 Low Comparator Positive Input 1

CMP10_HNO P8 66 M7 | CMPSS-10 High Comparator Negative Input 0

CMP10_LNO | CMPSS-10 Low Comparator Negative Input 0

General-Purpose Input Output 217 This pin also has
GP10217 /0 |digital mux functions which are described in the GPIO
section of this table.
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;Zﬁ ;.-Il.g r\}lsl?? ;gg TF;I;‘E DESCRIPTION

B9 | ADC-B Input 9

CMP2_HP2 | CMPSS-2 High Comparator Positive Input 2

CMP2_LP2 | CMPSS-2 Low Comparator Positive Input 2

CMP9_HN1 N8 67 N7 I CMPSS-9 High Comparator Negative Input 1

CMP9_LN1 | CMPSS-9 Low Comparator Negative Input 1
General-Purpose Input Output 218 This pin also has

GPI10218 110 digital mux functions which are described in the GPIO
section of this table.

B10 | ADC-B Input 10

CMP4_HN1 | CMPSS-4 High Comparator Negative Input 1

CMP4_HP1 | CMPSS-4 High Comparator Positive Input 1

CMP4_LN1 R7 61 I CMPSS-4 Low Comparator Negative Input 1

CMP4_LP1 | CMPSS-4 Low Comparator Positive Input 1
General-Purpose Input Output 219 This pin also has

GPI10219 /0 |digital mux functions which are described in the GPIO
section of this table.

B11 | ADC-B Input 11

CMP4_HP2 | CMPSS-4 High Comparator Positive Input 2

CMP4_LP2 P4 > | CMPSS-4 Low Comparator Positive Input 2

AlO0240 0,4,8,12 | Analog Pin Used For Digital Input 240

B13 | ADC-B Input 13

CMP9_HPO RS | CMPSS-9 High Comparator Positive Input 0

CMP9_LPO | CMPSS-9 Low Comparator Positive Input 0

AlO238 0,4,8,12 | Analog Pin Used For Digital Input 238

Co | ADC-C Input 0

CMP6_HN1 | CMPSS-6 High Comparator Negative Input 1

CMP6_HP1 | CMPSS-6 High Comparator Positive Input 1

CMP6_LN1 H1 22 F1 9 I CMPSS-6 Low Comparator Negative Input 1

CMP6_LP1 | CMPSS-6 Low Comparator Positive Input 1
General-Purpose Input Output 199 This pin also has

GPIO199 /0 | digital mux functions which are described in the GPIO
section of this table.

C1 | ADC-C Input 1

CMP6_HP2 | CMPSS-6 High Comparator Positive Input 2

CMP6_LP2 J 23 G1 10 I CMPSS-6 Low Comparator Positive Input 2
General-Purpose Input Output 200 This pin also has

GP10200 /0 |digital mux functions which are described in the GPIO
section of this table.

Cc2 | ADC-C Input 2

CMP6_HPO | CMPSS-6 High Comparator Positive Input 0

CMP6_LPO L4 3 Ha 15 | CMPSS-6 Low Comparator Positive Input 0

AlO237 0,4,8,12 | Analog Pin Used For Digital Input 237

C3 | ADC-C Input 3

CMP3_LP3 | CMPSS-3 Low Comparator Positive Input 3

CMP6_HNO | CMPSS-6 High Comparator Negative Input O

CMP6_LNO L5 30 H5 14 | CMPSS-6 Low Comparator Negative Input 0
General-Purpose Input Output 206 This pin also has

GPI10206 /0 |digital mux functions which are described in the GPIO
section of this table.
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g JSI?Q ;gg TF;I;‘E DESCRIPTION

C4 | ADC-C Input 4

CMP5_HPO | CMPSS-5 High Comparator Positive Input 0

CMP5_LPO | CMPSS-5 Low Comparator Positive Input 0

CMP10_HN1 M6 29 H6 13 I CMPSS-10 High Comparator Negative Input 1

CMP10_LN1 | CMPSS-10 Low Comparator Negative Input 1
General-Purpose Input Output 205 This pin also has

GPI10205 1/10 | digital mux functions which are described in the GPIO
section of this table.

C5 I ADC-C Input 5

CMP2_LP3 | CMPSS-2 Low Comparator Positive Input 3

CMP5_HNO | CMPSS-5 High Comparator Negative Input 0

CMP5_LNO L6 28 G6 12 | CMPSS-5 Low Comparator Negative Input O
General-Purpose Input Output 204 This pin also has

GPI10204 110 digital mux functions which are described in the GPIO
section of this table.

C6 | ADC-C Input 6

CMP10_HP1 | CMPSS-10 High Comparator Positive Input 1

CMP10_LP1 K5 27 G5 11 I CMPSS-10 Low Comparator Positive Input 1
General-Purpose Input Output 203 This pin also has

GPI10203 110 digital mux functions which are described in the GPIO
section of this table.

c7 | ADC-C Input 7

CMP11_HP1 | CMPSS-11 High Comparator Positive Input 1

CMP11_LP1 K4 26 G4 I CMPSS-11 Low Comparator Positive Input 1
General-Purpose Input Output 198 This pin also has

GPIO198 1/10 | digital mux functions which are described in the GPIO
section of this table.

C8 I ADC-C Input 8

CMP10_HP2 | CMPSS-10 High Comparator Positive Input 2

CMP10_LP2 K3 25 G3 I CMPSS-10 Low Comparator Positive Input 2
General-Purpose Input Output 202 This pin also has

GP10202 /0 |digital mux functions which are described in the GPIO
section of this table.

C9 | ADC-C Input 9

CMP11_HP2 | CMPSS-11 High Comparator Positive Input 2

CMP11_LP2 ) 24 G2 I CMPSS-11 Low Comparator Positive Input 2
General-Purpose Input Output 201 This pin also has

GP10201 /0 |digital mux functions which are described in the GPIO
section of this table.

C10 | ADC-C Input 10

CMP10_HPO | CMPSS-10 High Comparator Positive Input 0

CMP10_LPO L | CMPSS-10 Low Comparator Positive Input O

AlO241 0,4,8,12 | Analog Pin Used For Digital Input 241

C11 | ADC-C Input 11

CMP11_HPO | CMPSS-11 High Comparator Positive Input 0

CMP11_LPO K2 | CMPSS-11 Low Comparator Positive Input 0

AlO242 0,4,8,12 | Analog Pin Used For Digital Input 242

C13 | ADC-C Input 13

CMP9_HP1 | CMPSS-9 High Comparator Positive Input 1

CMP9_LP1 KA | CMPSS-9 Low Comparator Positive Input 1

CMP11_HN1 | CMPSS-11 High Comparator Negative Input 1

CMP11_LN1 | CMPSS-11 Low Comparator Negative Input 1

AlO239 0,4,8,12 | Analog Pin Used For Digital Input 239
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Table 5-1. Pin Attributes (continued)

256 176 169 100 PIN
SIGNAL NAME MUX POSITION ZEJ PTP NMR PZP TYPE DESCRIPTION

ADC-A high reference. This voltage must be driven
into the pin from external circuitry. Place at least a 2.2-
uF capacitor on this pin for the 12-bit mode, or at least

VREFHIA M2 37 K2 19 a 22-pF capacitor for the 16-bit mode. This capacitor
should be placed as close to the device as possible
between the VREFHIA and VREFLOA pins. NOTE: Do
not load this pin externally
ADC-B high reference. This voltage must be driven
into the pin from external circuitry. Place at least a 2.2-
uF capacitor on this pin for the 12-bit mode, or at least

VREFHIB R4 53 M4 34 a 22-pF capacitor for the 16-bit mode. This capacitor
should be placed as close to the device as possible
between the VREFHIB and VREFLOB pins. NOTE: Do
not load this pin externally
ADC-C high reference. This voltage must be driven
into the pin from external circuitry. Place at least a
2.2-uF capacitor on this pin for the 12-bit mode, or

VREFHIC L2 35 J2 19 at least a 22-pF capacitor for the 16-bit mode. This
capacitor should be placed as close to the device as
possible between the VREFHIC and VREFLOC pins.
NOTE: Do not load this pin externally

VREFLOA M1 33 K1 16 | ADC-A Low Reference

VREFLOB T4 50 N4 32 | ADC-B Low Reference

VREFLOC L1 32 J1 16 | ADC-C Low Reference

GPIO

GPIO0 0,4,8,12 110 General-Purpose Input Output 0

EPWM1_A 1 (0] ePWM-1 Output A

CLB_OUTPUTXBART1 5 o CLB Output X-BAR Output 1

12CA_SDA 6 F8 160 E7 89 I/OD |12C-A Open-Drain Bidirectional Data

EMIF1_A13 9 o External Memory Interface 1 address line 13

ESC_GPIO 10 | EtherCAT General-Purpose Input 0

FSITXA_DO 13 o FSITX-A Primary Data Output

GPIO1 0,4,8,12 1/0 General-Purpose Input Output 1

EPWM1_B 1 o ePWM-1 Output B

CLB_OUTPUTXBAR2 5 (6] CLB Output X-BAR Output 2

12CA_SCL 6 A7 161 A6 90 I/0OD |12C-A Open-Drain Bidirectional Clock

EMIF1_A14 9 o External Memory Interface 1 address line 14

ESC_GPI1 10 | EtherCAT General-Purpose Input 1

FSITXA_D1 13 o FSITX-A Optional Additional Data Output

GPI02 0,4,8,12 1/0 General-Purpose Input Output 2

EPWM2_A 1 o ePWM-2 Output A

OUTPUTXBART1 5 (0] Output X-BAR Output 1

12CB_SDA 6 /0D |12C-B Open-Drain Bidirectional Data

B7 162 B6 91

UARTA_TX 7 1/0 UART-A Serial Data Transmit

EMIF1_A15 9 (0] External Memory Interface 1 address line 15

ESC_GPI2 10 | EtherCAT General-Purpose Input 2

FSITXA_CLK 13 o FSITX-A Output Clock

GPIO3 0,4,8,12 110 General-Purpose Input Output 3

EPWM2_B 1 o ePWM-2 Output B

OUTPUTXBAR2 2,5 o Output X-BAR Output 2

12CB_SCL 6 Cc7 163 C6 92 I/OD |12C-B Open-Drain Bidirectional Clock

UARTA_RX 7 110 UART-A Serial Data Receive

ESC_GPI3 10 | EtherCAT General-Purpose Input 3

FSIRXA_DO 13 | FSIRX-A Primary Data Input
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g r:la?z ;gg TF;I;‘E DESCRIPTION
GPIO4 0,4,8,12 1/0 General-Purpose Input Output 4
EPWM3_A 1 (0] ePWM-3 Output A
OUTPUTXBAR3 5 o Output X-BAR Output 3
CANA_TX 6 D7 164 D6 93 o CAN-A Transmit
MCANA_TX 9 o CAN/CAN FD-A Transmit
ESC_GPl4 10 | EtherCAT General-Purpose Input 4
FSIRXA_D1 13 | FSIRX-A Optional Additional Data Input
GPIO5 0,4,8,12 1/0 General-Purpose Input Output 5
EPWM3_B 1 o ePWM-3 Output B
OUTPUTXBAR3 3 O Output X-BAR Output 3
CLB_OUTPUTXBAR3 5 o CLB Output X-BAR Output 3
CANA_RX 6 £ 165 E6 | CAN-A Receive
MCANA_RX 9 | CAN/CAN FD-A Receive
ESC_GPI5 10 | EtherCAT General-Purpose Input 5
FSIRXA_CLK 13 | FSIRX-A Input Clock
GPIO6 0,4,8,12 110 General-Purpose Input Output 6
EPWM4_A 1 o ePWM-4 Output A
OUTPUTXBAR4 2 o Output X-BAR Output 4
EXTSYNCOUT 3 o External ePWM Synchronization Pulse
EQEP3_A 5 | eQEP-3 Input A
MCANB_TX 6 F7 166 A5 O |CAN/CAN FD-B Transmit
LINA_TX 7 o LIN-A Transmit
EMIF1_DQMO 9 o E;(ttee?al Memory Interface 1 Input/output mask for
ESC_GPI6 10 | EtherCAT General-Purpose Input 6
FSITXB_DO 13 o FSITX-B Primary Data Output
GPIO7 0,4,8,12 1/0 General-Purpose Input Output 7
EPWM4_B 1 o ePWM-4 Output B
OUTPUTXBARS5 3 o Output X-BAR Output 5
EQEP3_B 5 | eQEP-3 Input B
MCANB_RX 6 A6 167 B5 | CAN/CAN FD-B Receive
LINA_RX 7 | LIN-A Receive
EMIF1_DQM1 9 o E;'::Tal Memory Interface 1 Input/output mask for
ESC_GPI7 10 | EtherCAT General-Purpose Input 7
FSITXB_D1 13 O FSITX-B Optional Additional Data Output
GPIO8 0,4,8,12 110 General-Purpose Input Output 8
EPWM5_A 1 o ePWM-5 Output A
EMIF1_RAS 2 o External Memory Interface 1 row address strobe
ADCSOCAO 3 o égﬁqsets\;tva gzr;\l/j;i)on A Output for External ADC
EQEP3_STROBE 5 /10 |eQEP-3 Strobe
SCIA_TX 6 D1 18 E3 o SCI-A Transmit Data
CLB_OUTPUTXBAR4 7 o CLB Output X-BAR Output 4
MCANA_TX 9 (e} CAN/CAN FD-A Transmit
ESC_GPOO0 10 o EtherCAT General-Purpose Output 0
FSITXB_CLK 13 o FSITX-B Output Clock
FSITXA_D1 14 o FSITX-A Optional Additional Data Output
FSIRXA_DO 15 | FSIRX-A Primary Data Input
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;Zﬁ ;.-Il.g r\}lsl?Q ;gg TF;I;‘E DESCRIPTION
GPIO9 0,4,8,12 1/0 General-Purpose Input Output 9
EPWM5_B 1 o ePWM-5 Output B
SCIB_TX 2 O SCI-B Transmit Data
OUTPUTXBAR6 3 o Output X-BAR Output 6
EQEP3_INDEX 5 /0 |eQEP-3 Index
SCIA_RX 6 E1 19 Fe | SCI-A Receive Data
ESC_GPO1 10 O EtherCAT General-Purpose Output 1
FSIRXB_DO 13 | FSIRX-B Primary Data Input
FSITXA_DO 14 (6] FSITX-A Primary Data Output
FSIRXA_CLK 15 | FSIRX-A Input Clock
GPIO10 0,4,8,12 1/0 General-Purpose Input Output 10
EPWM6_A o ePWM-6 Output A
EMIF1_CAS 2 (0] External Memory Interface 1 column address strobe
ADCSOCBO 3 o gggqsets\;tvc':; qur;\;?;i)on B Output for External ADC
EQEP1_A 5 | eQEP-1 Input A
SCIB_TX 6 O SCI-B Transmit Data
SD4_C1 7 D4 1 B3 100 | SDFM-4 Channel 1 Clock Input
MCANA_RX 9 | CAN/CAN FD-A Receive
CLB_OUTPUTXBARS5 10 o CLB Output X-BAR Output 5
ESC_TXO0_DATAO 11 o EtherCAT Ml Transmit-0 Data-0
FSIRXB_D1 13 | FSIRX-B Optional Additional Data Input
FSITXA_CLK 14 o FSITX-A Output Clock
FSIRXA_D1 15 | FSIRX-A Optional Additional Data Input
GPIOM1 0,4,8,12 1/10 General-Purpose Input Output 11
EPWM6_B 1 o ePWM-6 Output B
SCIB_RX 2,6 | SCI-B Receive Data
OUTPUTXBAR7 3 o Output X-BAR Output 7
EQEP1_B 5 | eQEP-1 Input B
SD4_D1 7 E4 2 B2 1 | SDFM-4 Channel 1 Data Input
ESC_GPO3 10 O EtherCAT General-Purpose Output 3
ESC_TXO0_DATA1 1 o EtherCAT Ml Transmit-0 Data-1
FSIRXB_CLK 13 | FSIRX-B Input Clock
FSIRXA_D1 14 | FSIRX-A Optional Additional Data Input
PMBUSA_ALERT 15 I/OD | PMBus-A Open-Drain Bidirectional Alert Signal
GPIO12 0,4,8,12 1/0 General-Purpose Input Output 12
EPWM7_A o ePWM-7 Output A
CLB_OUTPUTXBAR6 2 o CLB Output X-BAR Output 6
ADCSOCAO 3 o élligqsets\;tvc':; ngr:jn«le;i)on A Output for External ADC
EQEP1_STROBE 5 /10 |eQEP-1 Strobe
SCIA_TX 6 O SCI-A Transmit Data
SD4_Cc2 7 G4 4 B1 3 | SDFM-4 Channel 2 Clock Input
EMIF1_A1 9 o External Memory Interface 1 address line 1
ESC_GPO4 10 (6] EtherCAT General-Purpose Output 4
ESC_TXO0_DATA2 11 o EtherCAT Ml Transmit-0 Data-2
FSIRXC_DO 13 | FSIRX-C Primary Data Input
FSIRXA_DO 14 | FSIRX-A Primary Data Input
PMBUSA_CTL 15 /o PMBus-A Control Signal - Target Input/Controller

Output
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g r:la?z ;gg TF;I;‘E DESCRIPTION
GPIO13 0,4,8,12 1/0 General-Purpose Input Output 13
EPWM7_B 1 o ePWM-7 Output B
CLB_OUTPUTXBAR7 2 o CLB Output X-BAR Output 7
EQEP5_STROBE 3 /10 | eQEP-5 Strobe
EQEP1_INDEX 5 /0 |eQEP-1 Index
SCIA_RX 6 | SCI-A Receive Data
SD4_D2 7 A3 5 C1 4 | SDFM-4 Channel 2 Data Input
EMIF1_CSOn 9 (0] External Memory Interface 1 chip select 0
ESC_GPO5 10 O EtherCAT General-Purpose Output 5
ESC_TXO0_DATA3 11 o EtherCAT Ml Transmit-0 Data-3
FSIRXC_D1 13 | FSIRX-C Optional Additional Data Input
FSIRXA_CLK 14 | FSIRX-A Input Clock
PMBUSA_SDA 15 /0D | PMBus-A Open-Drain Bidirectional Data
GPIO14 0,4,8,12 1/0 General-Purpose Input Output 14
EPWMS8_A 1 o ePWM-8 Output A
SCIB_TX 2 O SCI-B Transmit Data
EQEP5_INDEX 3 110 |eQEP-5 Index
LINA_TX 5 o LIN-A Transmit
OUTPUTXBAR3 6 B3 6 c2 5 O Output X-BAR Output 3
OUTPUTXBARS 7 o Output X-BAR Output 8
ESC_GPO6 10 (0] EtherCAT General-Purpose Output 6
ESC_PHY1_LINKSTATUS 11 | EtherCAT PHY-1 Link Status
FSIRXC_CLK 13 | FSIRX-C Input Clock
EMIF1_D17 14 110 External Memory Interface 1 data line 17
PMBUSA_SCL 15 I/OD | PMBus-A Open-Drain Bidirectional Clock
GPIO15 0,4,8,12 1/0 General-Purpose Input Output 15
EPWMS8_B 1 o ePWM-8 Output B
SCIB_RX 2 | SCI-B Receive Data
LINA_RX 5 | LIN-A Receive
OUTPUTXBAR4 6 o Output X-BAR Output 4
CLB_OUTPUTXBARS 7 C3 7 C3 6 O  |CLB Output X-BAR Output 8
ESC_GPO7 10 O EtherCAT General-Purpose Output 7
EQEP5_A 11 | eQEP-5 Input A
FSIRXD_DO 13 | FSIRX-D Primary Data Input
EMIF1_DQM2 15 o E;(ttee?al Memory Interface 1 Input/output mask for
GPIO16 0,4,8,12 110 General-Purpose Input Output 16
SPIA_PICO 1 110 SPI-A Peripheral In, Controller Out (PICO)
OUTPUTXBAR7 3 o Output X-BAR Output 7
EPWM9_A 5 o ePWM-9 Output A
SD1_D1 7 B3 8 c4 | SDFM-1 Channel 1 Data Input
EQEP5_B 11 | eQEP-5 Input B
FSIRXD_D1 13 | FSIRX-D Optional Additional Data Input
ESC_RX1_CLK 15 | EtherCAT MII Receive-1 Clock
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g r\:lsl?Q ;gg TF;I;JE DESCRIPTION
GPIO17 0,4,8,12 1/0 General-Purpose Input Output 17
SPIA_POCI 1 110 SPI-A Peripheral Out, Controller In (POCI)
OUTPUTXBARS 3 o Output X-BAR Output 8
EPWM9_B 5 o ePWM-9 Output B
SD1_C1 7 B3 9 b4 | SDFM-1 Channel 1 Clock Input
EQEP5_STROBE 11 /0 |eQEP-5 Strobe
FSIRXD_CLK 13 | FSIRX-D Input Clock
ESC_RX1_DV 15 | EtherCAT MII Receive-1 Data Valid
GPIO18 0,4,8,12 1/0 General-Purpose Input Output 18
SPIA_CLK 1 /0 | SPI-A Clock
SCIB_TX 2 O SCI-B Transmit Data
CANA_RX 3 | CAN-A Receive
EPWM10_A 5 O ePWM-10 Output A
SD1_D2 7 Fs 10 b3 | SDFM-1 Channel 2 Data Input
MCANA_RX 9 | CAN/CAN FD-A Receive
EMIF1_CS2n 10 O External Memory Interface 1 chip select 2
EQEP5_INDEX 11 110 |eQEP-5 Index
ESC_RX1_ERR 15 | EtherCAT MII Receive-1 Error
GPIO19 0,4,8,12 110 General-Purpose Input Output 19
SPIA_PTE 1 110 SPI-A Peripheral Transmit Enable (PTE)
SCIB_RX 2 | SCI-B Receive Data
CANA_TX 3 o CAN-A Transmit
EPWM10_B 5 B2 12 D1 o ePWM-10 Output B
SD1_C2 7 | SDFM-1 Channel 2 Clock Input
MCANA_TX 9 o CAN/CAN FD-A Transmit
EMIF1_CS3n 10 o External Memory Interface 1 chip select 3
ESC_TX1_DATA3 15 o EtherCAT MIl Transmit-1 Data-3
GPIO20 0,4,8,12 110 General-Purpose Input Output 20
EQEP1_A 1 | eQEP-1 Input A
EPWM11_A 5 o ePWM-11 Output A
SD1_D3 7 | SDFM-1 Channel 3 Data Input
MCANB_TX 9 c2 3 &1 o CAN/CAN FD-B Transmit
EMIF1_BAO 10 o External Memory Interface 1 bank address 0
SPIC_PICO 14 110 SPI-C Peripheral In, Controller Out (PICO)
ESC_TX1_DATA2 15 o EtherCAT MIl Transmit-1 Data-2
GPI1021 0,4,8,12 1/10 General-Purpose Input Output 21
EQEP1_B 1 | eQEP-1 Input B
EPWM11_B 5 (6] ePWM-11 Output B
SD1_C3 7 | SDFM-1 Channel 3 Clock Input
MCANB_RX 9 b2 " £2 | CAN/CAN FD-B Receive
EMIF1_BA1 10 (6] External Memory Interface 1 bank address 1
SPIC_POCI 14 1/10 | SPI-C Peripheral Out, Controller In (POCI)
ESC_TX1_DATA1 15 o EtherCAT Ml Transmit-1 Data-1
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;gﬁ ;.-Il.g JSI?Q ;gg TF;I;‘E DESCRIPTION
GPI1022 0,4,8,12 1/0 General-Purpose Input Output 22
EQEP1_STROBE 1 /10 |eQEP-1 Strobe
SCIB_TX 3 O SCI-B Transmit Data
EPWM12_A 5 o ePWM-12 Output A
SPIB_CLK 6 /10 | SPI-B Clock
SD1_D4 7 2 " b2 | SDFM-1 Channel 4 Data Input
MCANA_TX 9 o CAN/CAN FD-A Transmit
EMIF1_RAS 10 o External Memory Interface 1 row address strobe
SPIC_CLK 14 /0 | SPI-C Clock
ESC_TX1_DATAO 15 o EtherCAT Ml Transmit-1 Data-0
GPI023 0,4,8,12 1/0 General-Purpose Input Output 23
EQEP1_INDEX 1 /0 |eQEP-1 Index
SCIB_RX 3 | SCI-B Receive Data
EPWM12_B 5 o ePWM-12 Output B
SPIB_PTE 6 1 21 F2 110 SPI-B Peripheral Transmit Enable (PTE)
SD1_C4 7 | SDFM-1 Channel 4 Clock Input
MCANA_RX 9 | CAN/CAN FD-A Receive
EMIF1_CAS 10 o External Memory Interface 1 column address strobe
SPIC_PTE 14 110 SPI-C Peripheral Transmit Enable (PTE)
ESC_PHY_RESETn 15 o EtherCAT PHY Active Low Reset
GPI1024 0,4,8,12 1/10 General-Purpose Input Output 24
OUTPUTXBAR1 1 o Output X-BAR Output 1
EQEP2_A 2 I eQEP-2 Input A
LINB_TX 5 o LIN-B Transmit
SPIB_PICO 6 110 SPI-B Peripheral In, Controller Out (PICO)
SD2_D1 7 E8 159 D7 | SDFM-2 Channel 1 Data Input
PMBUSA_SCL 9 1/OD | PMBus-A Open-Drain Bidirectional Clock
EMIF1_DQMO 10 o E;(tt:g\al Memory Interface 1 Input/output mask for
EPWM13_A 13 o ePWM-13 Output A
ESC_RXO0_DATA1 14 | EtherCAT MII Receive-0 Data-1
ESC_RX0_CLK 15 | EtherCAT MII Receive-0 Clock
GPIO25 0,4,8,12 1/0 General-Purpose Input Output 25
OUTPUTXBAR2 1 o Output X-BAR Output 2
EQEP2_B 2 | eQEP-2 Input B
LINB_RX 5 | LIN-B Receive
SPIB_POCI 6 110 SPI-B Peripheral Out, Controller In (POCI)
SD2_C1 7 | SDFM-2 Channel 1 Clock Input
PMBUSA_SDA 9 A10 153 B8 84 I/OD |PMBus-A Open-Drain Bidirectional Data
EMIF1_DQM1 10 o E;(tteer?al Memory Interface 1 Input/output mask for
EQEP5_B 1 | eQEP-5 Input B
EPWM13_B 13 o ePWM-13 Output B
FSITXA_D1 14 (0] FSITX-A Optional Additional Data Output
ESC_RX0_DV 15 | EtherCAT MII Receive-0 Data Valid
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g r\:lsl?i ;gg TF;I;‘E DESCRIPTION
GPI1026 0,4,8,12 1/0 General-Purpose Input Output 26
OUTPUTXBAR3 1,5 o Output X-BAR Output 3
EQEP2_INDEX 2 /10 |eQEP-2 Index
SPIB_CLK 6 /10 | SPI-B Clock
SD2_D2 7 | SDFM-2 Channel 2 Data Input
PMBUSA_ALERT 9 L11 82 L10 I/OD | PMBus-A Open-Drain Bidirectional Alert Signal
EMIF1_DQM2 10 o E})I(tt:rzrml Memory Interface 1 Input/output mask for
ESC_MDIO_CLK 1 o EtherCAT MDIO Clock
EPWM14_A 13 o ePWM-14 Output A
FSITXA_DO 14 o FSITX-A Primary Data Output
ESC_RX0_ERR 15 | EtherCAT MII Receive-0 Error
GPIO27 0,4,8,12 1/0 General-Purpose Input Output 27
OUTPUTXBAR4 1,5 o Output X-BAR Output 4
EQEP2_STROBE 2 /10 |eQEP-2 Strobe
SPIB_PTE 6 110 SPI-B Peripheral Transmit Enable (PTE)
SD2_C2 7 | SDFM-2 Channel 2 Clock Input
PMBUSA_CTL 9 13 15 o1 /o (F;Z/It?)tjns—A Control Signal - Target Input/Controller
EMIF1_DQM3 10 o E;:sgal Memory Interface 1 Input/output mask for
ESC_MDIO_DATA 11 /10 | EtherCAT MDIO Data
EPWM14_B 13 o ePWM-14 Output B
FSITXA_CLK 14 o FSITX-A Output Clock
ESC_RXO0_DATAOQ 15 | EtherCAT MII Receive-0 Data-0
GPIO28 0,4,8,12 1/0 General-Purpose Input Output 28
SCIA_RX 1 | SCI-A Receive Data
EMIF1_CS4n 2 o External Memory Interface 1 chip select 4
UARTA_RX 3 110 UART-A Serial Data Receive
OUTPUTXBARS5 5 o Output X-BAR Output 5
EQEP3_A 6 Nt “ K8 | eQEP-3 Input A
SD2_D3 7 | SDFM-2 Channel 3 Data Input
EMIF1_CS2n 9 O External Memory Interface 1 chip select 2
EPWM15_A 13 o ePWM-15 Output A
ESC_RXO0_DATA1 15 | EtherCAT MII Receive-0 Data-1
GPIO29 0,4,8,12 110 General-Purpose Input Output 29
SCIA_TX 1 (6] SCI-A Transmit Data
EMIF1_SDCKE 2 O External Memory Interface 1 SDRAM clock enable
UARTA_TX 3 110 UART-A Serial Data Transmit
OUTPUTXBAR6 5 o Output X-BAR Output 6
EQEP3_B 6 | eQEP-3 Input B
SD2_C3 7 P11 73 L8 | SDFM-2 Channel 3 Clock Input
EMIF1_CS3n 9 O External Memory Interface 1 chip select 3
ESC_LATCHO 10 | EtherCAT Latch Signal Input 0
ESC_I2C_SDA 1 I/OC | EtherCAT I2C Data
EPWM15_B 13 o ePWM-15 Output B
ESC_SYNCO 14 o EtherCAT SyncSignal Output 0
ESC_RXO0_DATA2 15 | EtherCAT MII Receive-0 Data-2
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;gﬁ ;.-Il.g r:lsls:? ;gg TF;I;‘E DESCRIPTION
GPIO30 0,4,8,12 1/0 General-Purpose Input Output 30
CANA_RX 1 | CAN-A Receive
EMIF1_CLK 2 (6] External Memory Interface 1 clock
MCANA_RX 3 | CAN/CAN FD-A Receive
OUTPUTXBAR7 5 o Output X-BAR Output 7
EQEP3_STROBE 6 /0 |eQEP-3 Strobe
SD2_D4 7 L10 79 L9 48 | SDFM-2 Channel 4 Data Input
EMIF1_CS4n 9 (0] External Memory Interface 1 chip select 4
ESC_LATCH1 10 | EtherCAT Latch Signal Input 1
ESC_I2C_SCL 11 I/OC | EtherCAT I12C Clock
EPWM16_A 13 o ePWM-16 Output A
ESC_SYNCH1 14 (6] EtherCAT SyncSignal Output 1
SPID_PICO 15 110 SPI-D Peripheral In, Controller Out (PICO)
GPIO31 0,4,8,12 1/0 General-Purpose Input Output 31
CANA_TX 1 (0] CAN-A Transmit
EMIF1_WEn 2 (6] External Memory Interface 1 write enable
MCANA_TX 3 o CAN/CAN FD-A Transmit
OUTPUTXBARS 5 o Output X-BAR Output 8
EQEP3_INDEX 6 D8 158 /0 |eQEP-3 Index
SD2_C4 7 | SDFM-2 Channel 4 Clock Input
EMIF1_RNW 9 o External Memory Interface 1 read not write
12CA_SDA 10 I/OD |12C-A Open-Drain Bidirectional Data
EPWM16_B 13 o ePWM-16 Output B
SPID_POCI 15 110 SPI-D Peripheral Out, Controller In (POCI)
GPI1032 0,4,8,12 110 General-Purpose Input Output 32
12CA_SDA 1 I/OD |12C-A Open-Drain Bidirectional Data
EMIF1_CSOn 2 O External Memory Interface 1 chip select 0
SPIA_PICO 3 110 SPI-A Peripheral In, Controller Out (PICO)
EQEP4_A 5 | eQEP-4 Input A
LINB_TX 6 4 16 F12 o LIN-B Transmit
CLB_OUTPUTXBART1 7 o CLB Output X-BAR Output 1
EMIF1_OEn 9 o External Memory Interface 1 output enable
12CA_SCL 10 1/OD |12C-A Open-Drain Bidirectional Clock
SPID_CLK 15 /10 | SPI-D Clock
GPIO33 0,4,8,12 1/0 General-Purpose Input Output 33
12CA_SCL 1 1/0OD |12C-A Open-Drain Bidirectional Clock
EMIF1_RNW 2 (6] External Memory Interface 1 read not write
SPIA_POCI 3 110 SPI-A Peripheral Out, Controller In (POCI)
EQEP4_B 5 R10 69 L7 | eQEP-4 Input B
CLB_OUTPUTXBAR2 7 o CLB Output X-BAR Output 2
EMIF1_BAO 9 O External Memory Interface 1 bank address 0
ESC_LED_ERR 1 o EtherCAT Error LED
SPID_PTE 15 110 SPI-D Peripheral Transmit Enable (PTE)
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;gﬁ ;.-Il.g rJI\?I?? ;gg TF;I;JE DESCRIPTION

GPIO34 0,4,8,12 1/0 General-Purpose Input Output 34

OUTPUTXBAR1 1 o Output X-BAR Output 1

EMIF1_CS2n 2 O External Memory Interface 1 chip select 2

SPIA_CLK 3 /10 | SPI-A Clock

EQEP4_STROBE 5 /10 |eQEP-4 Strobe

12CB_SDA 6 I/OD |12C-B Open-Drain Bidirectional Data

CLB_OUTPUTXBAR3 7 P10 7 K 42 o CLB Output X-BAR Output 3

EMIF1_BA1 9 o External Memory Interface 1 bank address 1

ESC_LATCHO 10 | EtherCAT Latch Signal Input 0

EPWM18_A 11 o ePWM-18 Output A

SCIA_TX 13 (0] SCI-A Transmit Data

ESC_SYNCO 14 O EtherCAT SyncSignal Output 0

GPIO35 0,4,8,12 110 General-Purpose Input Output 35

SCIA_RX 1,13 | SCI-A Receive Data

EMIF1_CS3n 2 (0] External Memory Interface 1 chip select 3

SPIA_PTE 3 110 SPI-A Peripheral Transmit Enable (PTE)

EQEP4_INDEX 5 110 |eQEP-4 Index

12CB_SCL 6 N10 71 N8 43 /0D |12C-B Open-Drain Bidirectional Clock

CLB_OUTPUTXBAR4 7 o CLB Output X-BAR Output 4

EMIF1_AO 9 O External Memory Interface 1 address line 0

ESC_LATCH1 10 | EtherCAT Latch Signal Input 1

EPWM18_B 11 o ePWM-18 Output B

ESC_SYNC1 14 o EtherCAT SyncSignal Output 1

GPIO36 0,4,8,12 1/10 General-Purpose Input Output 36

SCIA_TX 1 o SCI-A Transmit Data

EMIF1_WAIT 2 | SJAt?_Ir_nal Memory Interface 1 Asynchronous SRAM

CANA_RX 6 | CAN-A Receive

CLB_OUTPUTXBARS5 7 P12 83 N1 o CLB Output X-BAR Output 5

EMIF1_A1 9 o External Memory Interface 1 address line 1

MCANA_RX 10 | CAN/CAN FD-A Receive

SD1_D1 13 | SDFM-1 Channel 1 Data Input

EMIF1_WEn 14 o External Memory Interface 1 write enable

GPIO37 0,4,8,12 110 General-Purpose Input Output 37

OUTPUTXBAR2 1 o Output X-BAR Output 2

EMIF1_OEn 2 O External Memory Interface 1 output enable

EPWM18_A 3 o ePWM-18 Output A

CANA_TX 6 o CAN-A Transmit

CLB_OUTPUTXBARG6 7 N12 8 M1 o CLB Output X-BAR Output 6

EMIF1_A2 9 o External Memory Interface 1 address line 2

MCANA_TX 10 o CAN/CAN FD-A Transmit

SD1_D2 13 | SDFM-1 Channel 2 Data Input

EMIF1_D24 14 110 External Memory Interface 1 data line 24
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;gﬁ ;.-Il.g JSI?Q ;gg TF;I;‘E DESCRIPTION
GPIO38 0,4,8,12 1/0 General-Purpose Input Output 38
EMIF1_AO 2 o External Memory Interface 1 address line 0
EPWM18_B 3 o ePWM-18 Output B
UARTA_TX 5 110 UART-A Serial Data Transmit
SCIB_TX 6 M12 85 L11 (0] SCI-B Transmit Data
CLB_OUTPUTXBAR7 7 o CLB Output X-BAR Output 7
EMIF1_A3 9 O External Memory Interface 1 address line 3
SD1_D3 13 | SDFM-1 Channel 3 Data Input
EMIF1_CS2n 14 O External Memory Interface 1 chip select 2
GPIO39 0,4,8,12 110 General-Purpose Input Output 39
EMIF1_A1 2 O External Memory Interface 1 address line 1
UARTA_RX 5 1/0 UART-A Serial Data Receive
SCIB_RX 6 | SCI-B Receive Data
CLB_OUTPUTXBARS 7 L12 86 o CLB Output X-BAR Output 8
EMIF1_A4 9 o External Memory Interface 1 address line 4
ESC_MDIO_DATA 10 /10 | EtherCAT MDIO Data
ESC_LED_RUN 11 o EtherCAT Run LED
SD1_D4 13 | SDFM-1 Channel 4 Data Input
FSIRXD_CLK 14 | FSIRX-D Input Clock
GPIO40 0,4,8,12 1/0 General-Purpose Input Output 40
EMIF1_A2 2 O External Memory Interface 1 address line 2
EPWM13_A 3 o ePWM-13 Output A
MCANB_RX 5 | CAN/CAN FD-B Receive
12CB_SDA 6 1/OD |12C-B Open-Drain Bidirectional Data
SD4_C3 7 P13 8 N12 | SDFM-4 Channel 3 Clock Input
ESC_GPO2 9 O EtherCAT General-Purpose Output 2
CLB_OUTPUTXBART1 10 o CLB Output X-BAR Output 1
SD2_C1 13 | SDFM-2 Channel 1 Clock Input
ESC_I2C_SDA 14 I/OC |EtherCAT I2C Data
GPIO41 0,4,8,12 110 General-Purpose Input Output 41
EMIF1_A3 2 (6] External Memory Interface 1 address line 3
EPWM13_B 3 o ePWM-13 Output B
MCANB_TX 5 o CAN/CAN FD-B Transmit
12CB_SCL 6 I/OD |12C-B Open-Drain Bidirectional Clock
SD4_D3 7 R1S 89 M2 > | SDFM-4 Channel 3 Data Input
CLB_OUTPUTXBAR2 10 o CLB Output X-BAR Output 2
SD2_D1 13 | SDFM-2 Channel 1 Data Input
ESC_I2C_SCL 14 I/OC | EtherCAT I2C Clock
FSIRXD_CLK 15 | FSIRX-D Input Clock
GPl1042 0,4,8,12 110 General-Purpose Input Output 42
EPWM14_A 3 o ePWM-14 Output A
EQEP4_A 5 | eQEP-4 Input A
12CA_SDA 6 I/OD |12C-A Open-Drain Bidirectional Data
SD4_C4 7 | SDFM-4 Channel 4 Clock Input
CLB_OUTPUTXBARS5 10 E16 130 c12 & (e} CLB Output X-BAR Output 5
UARTA_TX 11 110 UART-A Serial Data Transmit
FSIRXD_DO 14 | FSIRX-D Primary Data Input
SCIA_TX 15 o SCI-A Transmit Data
USBODM ALT o USB-0 PHY differential data
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;gﬁ ;.-Il.g r\:lsli ;gg TF;I;‘E DESCRIPTION
GPI043 0,4,8,12 1/0 General-Purpose Input Output 43
EPWM14_B 3 o ePWM-14 Output B
EQEP4_B 5 | eQEP-4 Input B
12CA_SCL 6 /0D |12C-A Open-Drain Bidirectional Clock
SD4_D4 7 | SDFM-4 Channel 4 Data Input
CLB_OUTPUTXBAR6 10 b6 131 cn I o CLB Output X-BAR Output 6
UARTA_RX 11 /0 |UART-A Serial Data Receive
FSIRXD_D1 14 | FSIRX-D Optional Additional Data Input
SCIA_RX 15 | SCI-A Receive Data
USBODP ALT o USB-0 PHY differential data
GPI0O44 0,4,8,12 1/0 General-Purpose Input Output 44
SPID_POCI 1 110 SPI-D Peripheral Out, Controller In (POCI)
EMIF1_A4 2 (0] External Memory Interface 1 address line 4
MCANB_RX 3 | CAN/CAN FD-B Receive
SD3_C4 6 J12 113 F10 | SDFM-3 Channel 4 Clock Input
UARTB_TX 7 110 UART-B Serial Data Transmit
CLB_OUTPUTXBAR6 10 o CLB Output X-BAR Output 6
FSIRXD_CLK 13 | FSIRX-D Input Clock
ESC_TX1_CLK 14 | EtherCAT MII Transmit-1 Clock
GPIO45 0,4,8,12 1/0 General-Purpose Input Output 45
SPID_PTE 1 110 SPI-D Peripheral Transmit Enable (PTE)
EMIF1_A5 2 o External Memory Interface 1 address line 5
MCANB_TX 3 o CAN/CAN FD-B Transmit
SD3_D4 6 13 s Fi | SDFM-3 Channel 4 Data Input
UARTB_RX 7 110 UART-B Serial Data Receive
CLB_OUTPUTXBAR7 10 o CLB Output X-BAR Output 7
ESC_TX1_ENA 14 /0 | EtherCAT MIl Transmit-1 Enable
GPIO46 0,4,8,12 110 General-Purpose Input Output 46
EPWM4_A 1 o ePWM-4 Output A
EMIF1_A6 2 (0] External Memory Interface 1 address line 6
EPWM14_A 3 F14 128 71 o ePWM-14 Output A
SCIA_RX 6 | SCI-A Receive Data
SD3_C4 7 | SDFM-3 Channel 4 Clock Input
ESC_MDIO_CLK 14 o EtherCAT MDIO Clock
GPIO47 0,4,8,12 110 General-Purpose Input Output 47
EPWM4_B 1 (e} ePWM-4 Output B
EMIF1_A7 2 o External Memory Interface 1 address line 7
EPWM14_B 3 E14 129 72 o ePWM-14 Output B
SCIA_TX 6 (e} SCI-A Transmit Data
SD4_C3 7 | SDFM-4 Channel 3 Clock Input
ESC_MDIO_DATA 14 /0 | EtherCAT MDIO Data
GPIO48 0,4,8,12 1/0 General-Purpose Input Output 48
OUTPUTXBAR3 1 o Output X-BAR Output 3
EMIF1_A8 2 o External Memory Interface 1 address line 8
SCIA_TX 6 R16 90 M13 (0] SCI-A Transmit Data
SD1_D1 7 | SDFM-1 Channel 1 Data Input
SD2_C2 13 | SDFM-2 Channel 2 Clock Input
ESC_PHY_CLK 14 o EtherCAT PHY Clock
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g rmz ;gg T';I;lE DESCRIPTION
GPI049 0,4,8,12 1/0 General-Purpose Input Output 49
OUTPUTXBAR4 1 o Output X-BAR Output 4
EMIF1_A9 2 (6] External Memory Interface 1 address line 9
SCIA_RX 6 | SCI-A Receive Data
SD1_C1 7 P15 9 L13 | SDFM-1 Channel 1 Clock Input
EMIF1_A5 9 (6] External Memory Interface 1 address line 5
SD2_D1 13 | SDFM-2 Channel 1 Data Input
FSITXA_DO 14 (0] FSITX-A Primary Data Output
GPIO50 0,4,8,12 1/0 General-Purpose Input Output 50
EQEP1_A 1 I eQEP-1 Input A
EMIF1_A10 2 O External Memory Interface 1 address line 10
EPWM15_A 3 o ePWM-15 Output A
SPIC_PICO 6 110 SPI-C Peripheral In, Controller Out (PICO)
SD1_D2 7 P4 % K9 | SDFM-1 Channel 2 Data Input
EMIF1_A6 9 o External Memory Interface 1 address line 6
ESC_LATCHO 1" | EtherCAT Latch Signal Input 0
SD2_D2 13 | SDFM-2 Channel 2 Data Input
FSITXA_D1 14 (0] FSITX-A Optional Additional Data Output
GPIO51 0,4,8,12 110 General-Purpose Input Output 51
EQEP1_B 1 I eQEP-1 Input B
EMIF1_A11 2 O External Memory Interface 1 address line 11
EPWM15_B 3 o ePWM-15 Output B
SPIC_POCI 6 110 SPI-C Peripheral Out, Controller In (POCI)
SD1_C2 7 N14 % K10 | SDFM-1 Channel 2 Clock Input
EMIF1_A7 9 o External Memory Interface 1 address line 7
ESC_LATCH1 11 | EtherCAT Latch Signal Input 1
SD2_D3 13 | SDFM-2 Channel 3 Data Input
FSITXA_CLK 14 o FSITX-A Output Clock
GPIO52 0,4,8,12 1/0 General-Purpose Input Output 52
EQEP1_STROBE 1 /10 |eQEP-1 Strobe
EMIF1_A12 2 (6] External Memory Interface 1 address line 12
EPWM16_A 3 o ePWM-16 Output A
SPIC_CLK 6 /10 | SPI-C Clock
SD1_D3 7 N1s % Kt | SDFM-1 Channel 3 Data Input
EMIF1_A8 9 O External Memory Interface 1 address line 8
ESC_MDIO_CLK 1 o EtherCAT MDIO Clock
SD2_D4 13 | SDFM-2 Channel 4 Data Input
FSIRXA_DO 14 | FSIRX-A Primary Data Input
GPIO53 0,4,8,12 1/10 General-Purpose Input Output 53
EQEP1_INDEX 1 /0 |eQEP-1 Index
EMIF1_D31 2 110 External Memory Interface 1 data line 31
SPIC_PTE 6 /0 | SPI-C Peripheral Transmit Enable (PTE)
SD1_C3 7 N16 97 K12 | SDFM-1 Channel 3 Clock Input
EMIF1_A9 9 (6] External Memory Interface 1 address line 9
ESC_MDIO_DATA 11 /0 | EtherCAT MDIO Data
SD1_C1 13 | SDFM-1 Channel 1 Clock Input
FSIRXA_D1 14 | FSIRX-A Optional Additional Data Input
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g r\:lsli ;gg T';I;lE DESCRIPTION
GPIO54 0,4,8,12 1/0 General-Purpose Input Output 54
SPIA_PICO 1 110 SPI-A Peripheral In, Controller Out (PICO)
EMIF1_D30 2 110 External Memory Interface 1 data line 30
EQEP2_A 5 | eQEP-2 Input A
SCIB_TX 6 (0] SCI-B Transmit Data
SD1_D4 7 w3 % K13 | SDFM-1 Channel 4 Data Input
EMIF1_A10 9 O External Memory Interface 1 address line 10
ESC_PHY_CLK 1 o EtherCAT PHY Clock
SD1_C2 13 | SDFM-1 Channel 2 Clock Input
FSIRXA_CLK 14 | FSIRX-A Input Clock
GPIO55 0,4,8,12 1/0 General-Purpose Input Output 55
SPIA_POCI 1 110 SPI-A Peripheral Out, Controller In (POCI)
EMIF1_D29 2 110 External Memory Interface 1 data line 29
EPWM16_B 3 o ePWM-16 Output B
EQEP2_B 5 | eQEP-2 Input B
SCIB_RX 6 M14 100 J13 | SCI-B Receive Data
SD1_C4 7 | SDFM-1 Channel 4 Clock Input
EMIF1_DO 9 110 External Memory Interface 1 data line 0
ESC_PHYO_LINKSTATUS 11 | EtherCAT PHY-0 Link Status
SD1_C3 13 | SDFM-1 Channel 3 Clock Input
FSITXB_DO 14 (0] FSITX-B Primary Data Output
GPIO56 0,4,8,12 110 General-Purpose Input Output 56
SPIA_CLK 1 1/10 | SPI-A Clock
EMIF1_D28 2 110 External Memory Interface 1 data line 28
EPWM17_A 3 o ePWM-17 Output A
EQEP2_STROBE 5 /10 | eQEP-2 Strobe
SD2_D1 7 M15 101 J12 | SDFM-2 Channel 1 Data Input
EMIF1_D1 9 110 External Memory Interface 1 data line 1
12CA_SDA 10 I/OD |12C-A Open-Drain Bidirectional Data
ESC_TX0_ENA 11 /0 | EtherCAT MIl Transmit-0 Enable
SD1_C4 13 | SDFM-1 Channel 4 Clock Input
FSITXB_CLK 14 o FSITX-B Output Clock
GPIO57 0,4,8,12 110 General-Purpose Input Output 57
SPIA_PTE 1 110 SPI-A Peripheral Transmit Enable (PTE)
EMIF1_D27 2 110 External Memory Interface 1 data line 27
EPWM17_B 3 o ePWM-17 Output B
EQEP2_INDEX 5 /10 |eQEP-2 Index
SD2_C1 7 M16 102 J1 | SDFM-2 Channel 1 Clock Input
EMIF1_D2 9 110 External Memory Interface 1 data line 2
12CA_SCL 10 I/OD |12C-A Open-Drain Bidirectional Clock
ESC_TX0_CLK 11 | EtherCAT MII Transmit-0 Clock
SD3_D3 13 | SDFM-3 Channel 3 Data Input
FSITXB_D1 14 (6] FSITX-B Optional Additional Data Output
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;gﬁ ;.-Il.g ’JSI?‘ ;gg T';I;lE DESCRIPTION
GPIO58 0,4,8,12 1/0 General-Purpose Input Output 58
SPIA_PICO 1,15 110 SPI-A Peripheral In, Controller Out (PICO)
EMIF1_D26 2 110 External Memory Interface 1 data line 26
EPWMS8_A 3 o ePWM-8 Output A
OUTPUTXBAR1 5 o Output X-BAR Output 1
SPIB_CLK 6 /0 | SPI-B Clock
SD2_D2 7 L1 108 J10 52 | SDFM-2 Channel 2 Data Input
EMIF1_D3 9 110 External Memory Interface 1 data line 3
ESC_LED_LINKO_ACTIVE 10 o EtherCAT Link-0 Active
CANA_RX 11 | CAN-A Receive
SD2_C2 13 | SDFM-2 Channel 2 Clock Input
FSIRXB_DO 14 | FSIRX-B Primary Data Input
GPIO59 0,4,8,12 110 General-Purpose Input Output 59
EPWM5_A 1 o ePWM-5 Output A
EMIF1_D25 2 110 External Memory Interface 1 data line 25
EPWM8_B 3 O ePWM-8 Output B
OUTPUTXBAR2 5 o Output X-BAR Output 2
SPIB_PTE 6 110 SPI-B Peripheral Transmit Enable (PTE)
SD2_C2 7 L14 104 H13 53 | SDFM-2 Channel 2 Clock Input
EMIF1_D4 9 110 External Memory Interface 1 data line 4
ESC_LED_LINK1_ACTIVE 10 o EtherCAT Link-1 Active
CANA_TX 11 o CAN-A Transmit
SD2_C3 13 | SDFM-2 Channel 3 Clock Input
FSIRXB_D1 14 | FSIRX-B Optional Additional Data Input
SPIA_POCI 15 110 SPI-A Peripheral Out, Controller In (POCI)
GPIO60 0,4,8,12 1/0 General-Purpose Input Output 60
EPWM3_B 1 o ePWM-3 Output B
EMIF1_D24 2 110 External Memory Interface 1 data line 24
ESC_LATCHO 3 | EtherCAT Latch Signal Input 0
OUTPUTXBAR3 5 o Output X-BAR Output 3
SPIB_PICO 6 110 SPI-B Peripheral In, Controller Out (PICO)
SD2_D3 7 L18 105 > | SDFM-2 Channel 3 Data Input
EMIF1_D5 9 110 External Memory Interface 1 data line 5
ESC_LED_ERR 10 o EtherCAT Error LED
SD2_C4 13 | SDFM-2 Channel 4 Clock Input
FSIRXB_CLK 14 | FSIRX-B Input Clock
SPIA_CLK 15 /10 | SPI-A Clock
GPI1061 0,4,8,12 1/0 General-Purpose Input Output 61
EPWM17_B 1 o ePWM-17 Output B
EMIF1_D23 2 110 External Memory Interface 1 data line 23
ESC_LATCH1 3 | EtherCAT Latch Signal Input 1
OUTPUTXBAR4 5 o Output X-BAR Output 4
SPIB_POCI 6 K16 107 H11 56 1/10 | SPI-B Peripheral Out, Controller In (POCI)
SD2_C3 7 | SDFM-2 Channel 3 Clock Input
EMIF1_D6 9 110 External Memory Interface 1 data line 6
ESC_LED_RUN 10 o EtherCAT Run LED
CANA_RX 14 | CAN-A Receive
SPIA_PTE 15 110 SPI-A Peripheral Transmit Enable (PTE)

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: TMS320F28P650DK TMS320F28P659DK-Q1

41


https://www.ti.com
https://www.ti.com/product/TMS320F28P650DK
https://www.ti.com/product/TMS320F28P659DK-Q1
https://www.ti.com/lit/pdf/SPRSP69
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP69B&partnum=TMS320F28P650DK
https://www.ti.com/product/tms320f28p650dk?qgpn=tms320f28p650dk
https://www.ti.com/product/tms320f28p659dk-q1?qgpn=tms320f28p659dk-q1

TMS320F28P650DK, TMS320F28P659DK-Q1

SPRSP69B — JULY 2023 — REVISED NOVEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com

Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;gﬁ ;.-Il.g r:lsls:? ;gg TF;I;‘E DESCRIPTION
GPI062 0,4,8,12 1/0 General-Purpose Input Output 62
SCIA_RX 1 | SCI-A Receive Data
EMIF1_D22 2 110 External Memory Interface 1 data line 22
ESC_MDIO_CLK 3 o EtherCAT MDIO Clock
EQEP3_A 5 | eQEP-3 Input A
CANA_RX 6 K15 108 H10 > | CAN-A Receive
SD2_D4 7 | SDFM-2 Channel 4 Data Input
EMIF1_D7 9 110 External Memory Interface 1 data line 7
ESC_LED_STATE_RUN 10 o EtherCAT LED State Run
CANA_TX 14 o CAN-A Transmit
GPIO63 0,4,8,12 1/0 General-Purpose Input Output 63
SCIA_TX 1 (0] SCI-A Transmit Data
EMIF1_D21 2 110 External Memory Interface 1 data line 21
EPWM9_A 3 o ePWM-9 Output A
EQEP3_B 5 | eQEP-3 Input B
CANA_TX 6 o CAN-A Transmit
SD2_C4 7 K4 109 e13 %8 | SDFM-2 Channel 4 Clock Input
EMIF1_RNW 9 o External Memory Interface 1 read not write
EMIF1_BAO 10 (0] External Memory Interface 1 bank address 0
SD1_D1 13 | SDFM-1 Channel 1 Data Input
ESC_RX1_DATAOQ 14 | EtherCAT MIl Receive-1 Data-0
SPIB_PICO 15 110 SPI-B Peripheral In, Controller Out (PICO)
GPIO64 0,4,8,12 110 General-Purpose Input Output 64
EMIF1_D20 2 110 External Memory Interface 1 data line 20
EPWM9_B 3 o ePWM-9 Output B
EQEP3_STROBE 5 /10 | eQEP-3 Strobe
SCIA_RX 6 | SCI-A Receive Data
EMIF1_WAIT 9 K13 110 G12 59 | E\fﬁpal Memory Interface 1 Asynchronous SRAM
EMIF1_BA1 10 o External Memory Interface 1 bank address 1
SD1_C1 13 | SDFM-1 Channel 1 Clock Input
ESC_RX1_DATA1 14 | EtherCAT MII Receive-1 Data-1
SPIB_POCI 15 110 SPI-B Peripheral Out, Controller In (POCI)
GPIO65 0,4,8,12 110 General-Purpose Input Output 65
EMIF1_D19 2 110 External Memory Interface 1 data line 19
EPWM10_A 3 o ePWM-10 Output A
EQEP3_INDEX 5 /0 |eQEP-3 Index
SCIA_TX 6 O SCI-A Transmit Data
EMIF1_WEn 9 K12 " e 60 O External Memory Interface 1 write enable
FSITXB_CLK 1 o FSITX-B Output Clock
SD1_D2 13 | SDFM-1 Channel 2 Data Input
ESC_RX1_DATA2 14 | EtherCAT MIl Receive-1 Data-2
SPIB_CLK 15 /10 | SPI-B Clock
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g ’JSI?Q ;gg TF;I;‘E DESCRIPTION
GPIO66 0,4,8,12 1/0 General-Purpose Input Output 66
EQEP6_B 1 | eQEP-6 Input B
EMIF1_D18 2 110 External Memory Interface 1 data line 18
EPWM10_B 3 o ePWM-10 Output B
12CB_SDA 6 /0D |12C-B Open-Drain Bidirectional Data
EMIF1_OEn 9 Kt "2 G10 o1 O External Memory Interface 1 output enable
FSITXB_D1 11 o FSITX-B Optional Additional Data Output
SD1_C2 13 | SDFM-1 Channel 2 Clock Input
ESC_RX1_DATA3 14 | EtherCAT MII Receive-1 Data-3
SPIB_PTE 15 110 SPI-B Peripheral Transmit Enable (PTE)
GPIO67 0,4,8,12 1/0 General-Purpose Input Output 67
EMIF1_D17 2 110 External Memory Interface 1 data line 17
EPWM17_A 3 o ePWM-17 Output A
LINB_TX 5 p1s 132 o LIN-B Transmit
ESC_I2C_SDA 1 I/OC | EtherCAT I12C Data
SD1_D3 13 | SDFM-1 Channel 3 Data Input
GPIO68 0,4,8,12 1/0 General-Purpose Input Output 68
EMIF1_D16 2 110 External Memory Interface 1 data line 16
EPWM17_B 3 o ePWM-17 Output B
LINB_RX 5 Cc16 133 B13 | LIN-B Receive
ESC_I2C_SCL 11 I/OC | EtherCAT I12C Clock
SD1_C3 13 | SDFM-1 Channel 3 Clock Input
ESC_PHY1_LINKSTATUS 14 | EtherCAT PHY-1 Link Status
GPIO69 0,4,8,12 110 General-Purpose Input Output 69
EMIF1_D15 2 110 External Memory Interface 1 data line 15
EPWM11_A 3 o ePWM-11 Output A
12CB_SCL 6 /0D |12C-B Open-Drain Bidirectional Clock
FSITXB_DO 1 B16 134 B12 7 (6] FSITX-B Primary Data Output
SD1_D4 13 | SDFM-1 Channel 4 Data Input
ESC_RX1_CLK 14 | EtherCAT MII Receive-1 Clock
SPIC_PICO 15 110 SPI-C Peripheral In, Controller Out (PICO)
GPIO70 0,4,8,12 110 General-Purpose Input Output 70
EMIF1_D14 2 110 External Memory Interface 1 data line 14
EPWM11_B 3 o ePWM-11 Output B
CANA_RX 5 | CAN-A Receive
SCIB_TX 6 (e} SCI-B Transmit Data
UARTB_TX 7 C15 135 A12 76 /0 |UART-B Serial Data Transmit
MCANA_RX 9 | CAN/CAN FD-A Receive
FSIRXB_DO 11 | FSIRX-B Primary Data Input
SD1_C4 13 | SDFM-1 Channel 4 Clock Input
ESC_RX1_DV 14 | EtherCAT MII Receive-1 Data Valid
SPIC_POCI 15 1/10 | SPI-C Peripheral Out, Controller In (POCI)
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g I\:Isl?? ;gg TF;I;JE DESCRIPTION

GPIO71 0,4,8,12 1/0 General-Purpose Input Output 71

EMIF1_D13 2 110 External Memory Interface 1 data line 13

EPWM12_A 3 o ePWM-12 Output A

CANA_TX 5 o CAN-A Transmit

SCIB_RX 6 | SCI-B Receive Data

UARTB_RX 7 B15 136 BY 7 110 UART-B Serial Data Receive

MCANA_TX 9 o CAN/CAN FD-A Transmit

SD3_D1 13 | SDFM-3 Channel 1 Data Input

ESC_RX1_ERR 14 | EtherCAT MII Receive-1 Error

SPIC_CLK 15 /10 | SPI-C Clock

GPIO72 0,4,8,12 1/0 General-Purpose Input Output 72

EQEP6_STROBE 1 /10 |eQEP-6 Strobe

EMIF1_D12 2 110 External Memory Interface 1 data line 12

EPWM12_B 3 o ePWM-12 Output B

OUTPUTXBARS 5 o Output X-BAR Output 8

UARTA_TX 6 A1 139 At 80 110 UART-A Serial Data Transmit

MCANB_RX 9 | CAN/CAN FD-B Receive

SD3_C1 13 | SDFM-3 Channel 1 Clock Input

ESC_TX1_DATA3 14 o EtherCAT MII Transmit-1 Data-3

SPIC_PTE 15 110 SPI-C Peripheral Transmit Enable (PTE)

GPIO73 0,4,8,12 1/10 General-Purpose Input Output 73

EQEP6_INDEX 1 /0 |eQEP-6 Index

EMIF1_D11 2 110 External Memory Interface 1 data line 11
External Clock Output. This pin outputs a divided-

XCLKOUT 3 O down version of a chosen clock signal from within the
device.

OUTPUTXBARG 5 D14 140 c10 81 o Output X-BAR Output 6

UARTA_RX 6 110 UART-A Serial Data Receive

EPWM5_B 7 o ePWM-5 Output B

MCANB_TX 9 o CAN/CAN FD-B Transmit

SD4_D4 10 | SDFM-4 Channel 4 Data Input

SD2_D2 13 | SDFM-2 Channel 2 Data Input

ESC_TX1_DATA2 14 o EtherCAT MIl Transmit-1 Data-2

GPIO74 0,4,8,12 1/0 General-Purpose Input Output 74

EPWMS8_A 1 o ePWM-8 Output A

EMIF1_D10 2 110 External Memory Interface 1 data line 10

EQEP5_A 6 | eQEP-5 Input A

MCANA_TX 9 e b B10 o CAN/CAN FD-A Transmit

SD1_D4 10 | SDFM-1 Channel 4 Data Input

SD2_Cc2 13 | SDFM-2 Channel 2 Clock Input

ESC_TX1_DATA1 14 o EtherCAT MIl Transmit-1 Data-1

GPIO75 0,4,8,12 110 General-Purpose Input Output 75

EPWMS8_B 1 (6] ePWM-8 Output B

EMIF1_D9 2 110 External Memory Interface 1 data line 9

EQEP5_B 6 | eQEP-5 Input B

SPID_CLK 7 B14 142 A10 /10 | SPI-D Clock

MCANA_RX 9 | CAN/CAN FD-A Receive

CLB_OUTPUTXBARS 10 o CLB Output X-BAR Output 8

SD2_D3 13 | SDFM-2 Channel 3 Data Input

ESC_TX1_DATAO 14 (e} EtherCAT Ml Transmit-1 Data-0
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g r\:lsl?Q ;gg TF;I;‘E DESCRIPTION
GPIO76 0,4,8,12 1/0 General-Purpose Input Output 76
EPWM9_A 1 o ePWM-9 Output A
EMIF1_D8 2 110 External Memory Interface 1 data line 8
EQEP5_STROBE 6 /10 | eQEP-5 Strobe
SD3_C1 7 Al 143 Ee | SDFM-3 Channel 1 Clock Input
SD4_D4 10 | SDFM-4 Channel 4 Data Input
SD2_C3 13 | SDFM-2 Channel 3 Clock Input
ESC_PHY_RESETn 14 (0] EtherCAT PHY Active Low Reset
GPIO77 0,4,8,12 1/0 General-Purpose Input Output 77
EPWM9_B 1 (0] ePWM-9 Output B
EMIF1_D7 2 110 External Memory Interface 1 data line 7
EQEP5_INDEX 6 /0 |eQEP-5 Index
SD3_D1 7 F13 144 b9 | SDFM-3 Channel 1 Data Input
SD1_D4 10 | SDFM-1 Channel 4 Data Input
SD2_D4 13 | SDFM-2 Channel 4 Data Input
ESC_RX0_CLK 14 | EtherCAT MII Receive-0 Clock
GPIO78 0,4,8,12 1/0 General-Purpose Input Output 78
EPWM10_A 1 o ePWM-10 Output A
EMIF1_D6 2 110 External Memory Interface 1 data line 6
EQEP2_A 6 | eQEP-2 Input A
SD3_C2 7 E13 145 co 82 | SDFM-3 Channel 2 Clock Input
SD4_D4 10 | SDFM-4 Channel 4 Data Input
SD2_C4 13 | SDFM-2 Channel 4 Clock Input
ESC_RX0_DV 14 | EtherCAT MII Receive-0 Data Valid
GPIO79 0,4,8,12 110 General-Purpose Input Output 79
EPWM10_B 1 o ePWM-10 Output B
EMIF1_D5 2 110 External Memory Interface 1 data line 5
ERRORSTS 5 ors ” oo o ‘Ifgrlizrosvts.tus Output. This signal requires an external
EQEP2_B 6 | eQEP-2 Input B
SD3_D2 7 | SDFM-3 Channel 2 Data Input
SD2_D1 13 | SDFM-2 Channel 1 Data Input
ESC_RX0_ERR 14 | EtherCAT MII Receive-0 Error
GPIO80 0,4,8,12 1/10 General-Purpose Input Output 80
EPWM11_A o ePWM-11 Output A
EMIF1_D4 2 110 External Memory Interface 1 data line 4
ERRORSTS 5 o Flirjﬁ)dros‘\;:s.tus Output. This signal requires an external
EQEP2_STROBE 6 A13 | 148 ) B8 | 83 10 |eQEP-2 Strobe
SD3_C3 7 | SDFM-3 Channel 3 Clock Input
SD1_D4 10 | SDFM-1 Channel 4 Data Input
SD2_C1 13 | SDFM-2 Channel 1 Clock Input
ESC_RXO0_DATAOQ 14 | EtherCAT MII Receive-0 Data-0
GPIO81 0,4,8,12 110 General-Purpose Input Output 81
EPWM11_B 1 o ePWM-11 Output B
EMIF1_D3 2 F12 149 110 External Memory Interface 1 data line 3
EQEP2_INDEX 6 /0 |eQEP-2 Index
SD3_D3 7 | SDFM-3 Channel 3 Data Input
ESC_RXO0_DATA1 14 | EtherCAT MII Receive-0 Data-1
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g ’JSI?‘ ;gg T';I;lE DESCRIPTION
GPI0O82 0,4,8,12 1/0 General-Purpose Input Output 82
EPWM12_A 1 o ePWM-12 Output A
EMIF1_D2 2 E12 150 D8 110 External Memory Interface 1 data line 2
SD3_C2 13 | SDFM-3 Channel 2 Clock Input
ESC_RX0_DATA2 14 | EtherCAT MII Receive-0 Data-2
GPIO83 0,4,8,12 1/0 General-Purpose Input Output 83
EPWM12_B 1 o ePWM-12 Output B
EMIF1_D1 2 D12 151 C8 110 External Memory Interface 1 data line 1
SD3_D2 13 | SDFM-3 Channel 2 Data Input
ESC_RXO0_DATA3 14 | EtherCAT MII Receive-0 Data-3
GPIO84 0,4,8,12 1/0 General-Purpose Input Output 84
EPWM12_B 1 o ePWM-12 Output B
EMIF1_D1 2 110 External Memory Interface 1 data line 1
EMIF1_CS4n 3 o External Memory Interface 1 chip select 4
SCIA_TX 5 O SCI-A Transmit Data
EQEP6_A 6 D9 154 A8 85 | eQEP-6 Input A
SD3_D2 9 | SDFM-3 Channel 2 Data Input
UARTA_TX " 110 UART-A Serial Data Transmit
SD3_C2 13 | SDFM-3 Channel 2 Clock Input
ESC_TX0_ENA 14 /0 | EtherCAT MIl Transmit-0 Enable
ESC_RX0_DATA3 15 | EtherCAT MII Receive-0 Data-3
GPIO85 0,4,8,12 110 General-Purpose Input Output 85
EPWM13_A 1 o ePWM-13 Output A
EMIF1_DO 2 110 External Memory Interface 1 data line 0
SCIA_RX 5 | SCI-A Receive Data
EQEP6_B 6 | eQEP-6 Input B
SD3_D1 7 C9 155 A7 86 [ SDFM-3 Channel 1 Data Input
UARTA_RX 11 /10 |UART-A Serial Data Receive
SD3_D3 13 | SDFM-3 Channel 3 Data Input
ESC_TX0_CLK 14 | EtherCAT MII Transmit-0 Clock
EMIF1_DQM2 15 o tIi)l(tteer;al Memory Interface 1 Input/output mask for
GPIO86 0,4,8,12 110 General-Purpose Input Output 86
EPWM13_B 1 o ePWM-13 Output B
EMIF1_A13 2 o External Memory Interface 1 address line 13
EMIF1_CAS 3 (6] External Memory Interface 1 column address strobe
SCIB_TX 5 B9 1%6 B7 8 (e} SCI-B Transmit Data
EQEP6_STROBE 6 /10 |eQEP-6 Strobe
SD3_C3 13 | SDFM-3 Channel 3 Clock Input
ESC_PHYO_LINKSTATUS 14 | EtherCAT PHY-0 Link Status
GPI087 0,4,8,12 110 General-Purpose Input Output 87
EPWM14_A 1 o ePWM-14 Output A
EMIF1_A14 2 o External Memory Interface 1 address line 14
EMIF1_RAS 3 (6] External Memory Interface 1 row address strobe
SCIB_RX 5 A9 157 c7 88 | SCI-B Receive Data
EQEP6_INDEX 6 /0 |eQEP-6 Index
EMIF1_DQM3 9 o E;/(ttee?al Memory Interface 1 Input/output mask for
SD3_D4 13 | SDFM-3 Channel 4 Data Input
ESC_TX0_DATAO 14 (0] EtherCAT MII Transmit-0 Data-0
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Table 5-1. Pin Attributes (continued)

256

176

169

100

PIN

SIGNAL NAME MUX POSITION ZEJ PTP NMR pzP | TYPE DESCRIPTION
GPIO88 0,4,8,12 1/0 General-Purpose Input Output 88
EPWM14_B 1 o ePWM-14 Output B
EMIF1_A15 2 (6] External Memory Interface 1 address line 15
EMIF1_DQMO 3 56 70 s o E})I(tt:rgal Memory Interface 1 Input/output mask for
EMIF1_DQM1 9 o E;(tteer?al Memory Interface 1 Input/output mask for
SD3_C4 13 | SDFM-3 Channel 4 Clock Input
ESC_TXO0_DATA1 14 o EtherCAT Ml Transmit-0 Data-1
GPIO89 0,4,8,12 1/0 General-Purpose Input Output 89
EPWM15_A 1 o ePWM-15 Output A
EMIF1_A16 2 (0] External Memory Interface 1 address line 16
EMIF1_DQM1 3 o E;/(tt:r?al Memory Interface 1 Input/output mask for
SD1_D3 7 ceé 171 D5 96 | SDFM-1 Channel 3 Data Input
EMIF1_CAS 9 (0] External Memory Interface 1 column address strobe
SD4_D1 13 | SDFM-4 Channel 1 Data Input
ESC_TXO0_DATA2 14 o EtherCAT Ml Transmit-0 Data-2
SPID_PTE 15 110 SPI-D Peripheral Transmit Enable (PTE)
GPIO90 0,4,8,12 1/0 General-Purpose Input Output 90
EPWM15_B 1 o ePWM-15 Output B
EMIF1_A17 2 o External Memory Interface 1 address line 17
EMIF1_DQM2 3 o E;(tt:?al Memory Interface 1 Input/output mask for
SD1_C3 7 D6 172 ES 97 | SDFM-1 Channel 3 Clock Input
EMIF1_RAS 9 o External Memory Interface 1 row address strobe
SD4_C1 13 | SDFM-4 Channel 1 Clock Input
ESC_TXO0_DATA3 14 o EtherCAT MII Transmit-0 Data-3
SPID_CLK 15 /10 | SPI-D Clock
GPI091 0,4,8,12 1/0 General-Purpose Input Output 91
EPWM16_A o ePWM-16 Output A
EMIF1_A18 2 (6] External Memory Interface 1 address line 18
EMIF1_DQM3 3 o E})I(tt:r:;\al Memory Interface 1 Input/output mask for
12CA_SDA 6 1/OD |12C-A Open-Drain Bidirectional Data
SD4_D2 7 E6 & B4 9 | SDFM-4 Channel 2 Data Input
EMIF1_DQM2 9 o E})I(tt:r;al Memory Interface 1 Input/output mask for
PMBUSA_SCL 10 1/OD | PMBus-A Open-Drain Bidirectional Clock
CLB_OUTPUTXBART1 14 o CLB Output X-BAR Output 1
SPID_PICO 15 110 SPI-D Peripheral In, Controller Out (PICO)
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Table 5-1. Pin Attributes (continued)

256

176

169

100

PIN

SIGNAL NAME MUX POSITION ZEJ PTP NMR pzP | TYPE DESCRIPTION
GPI1092 0,4,8,12 1/0 General-Purpose Input Output 92
EPWM16_B 1 o ePWM-16 Output B
EMIF1_A19 2 (6] External Memory Interface 1 address line 19
EMIF1_BA1 3 O External Memory Interface 1 bank address 1
12CA_SCL 6 /0D |12C-A Open-Drain Bidirectional Clock
SD4_C2 7 A5 174 A4 09 | SDFM-4 Channel 2 Clock Input
EMIF1_DQMO 9 o E})I(tt:rgal Memory Interface 1 Input/output mask for
PMBUSA_SDA 10 /0D | PMBus-A Open-Drain Bidirectional Data
FSIRXD_CLK 11 | FSIRX-D Input Clock
CLB_OUTPUTXBAR2 14 o CLB Output X-BAR Output 2
SPID_POCI 15 110 SPI-D Peripheral Out, Controller In (POCI)
GPIO93 0,4,8,12 1/0 General-Purpose Input Output 93
EPWM17_A 1 o ePWM-17 Output A
EMIF1_BAO 3 O External Memory Interface 1 bank address 0
SD4_D3 7 | SDFM-4 Channel 3 Data Input
PMBUSA_ALERT 10 cs 175 A I/OD | PMBus-A Open-Drain Bidirectional Alert Signal
ESC_TX1_CLK 11 | EtherCAT MII Transmit-1 Clock
CLB_OUTPUTXBAR3 14 o CLB Output X-BAR Output 3
SPID_CLK 15 /0 | SPI-D Clock
GPIO9%4 0,4,8,12 1/0 General-Purpose Input Output 94
EPWM17_B 1 o ePWM-17 Output B
SD4_C3 7 | SDFM-4 Channel 3 Clock Input
EMIF1_BA1 9 o External Memory Interface 1 bank address 1
PMBUSA CTL 10 D5 176 A2 /o (F;tﬂtizts-A Control Signal - Target Input/Controller
ESC_TX1_ENA 11 110 EtherCAT MII Transmit-1 Enable
CLB_OUTPUTXBAR4 14 o CLB Output X-BAR Output 4
SPID_PTE 15 110 SPI-D Peripheral Transmit Enable (PTE)
GPIO95 0,4,8,12 110 General-Purpose Input Output 95
EPWM18_A 1 o ePWM-18 Output A
EQEP4_A 2 A | eQEP-4 Input A
SD1_D1 6 | SDFM-1 Channel 1 Data Input
ESC_GPO10 10 O EtherCAT General-Purpose Output 10
CLB_OUTPUTXBARS5 14 o CLB Output X-BAR Output 5
GPI1096 0,4,8,12 110 General-Purpose Input Output 96
EPWM18_B 1 (6] ePWM-18 Output B
EQEP4_B 2 | eQEP-4 Input B
EQEP1_A 5 B4 | eQEP-1 Input A
SD1_C1 6 | SDFM-1 Channel 1 Clock Input
ESC_GPO1M1 10 O EtherCAT General-Purpose Output 11
CLB_OUTPUTXBAR6 14 o CLB Output X-BAR Output 6
GPI1097 0,4,8,12 1/10 General-Purpose Input Output 97
EQEP4_STROBE 2 /10 |eQEP-4 Strobe
EQEP1_B 5 ca | eQEP-1 Input B
SD1_D2 6 | SDFM-1 Channel 2 Data Input
ESC_GPI17 10 | EtherCAT General-Purpose Input 17
CLB_OUTPUTXBAR7 14 o CLB Output X-BAR Output 7
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Table 5-1. Pin Attributes (continued)

256

176

169

100

PIN

SIGNAL NAME MUX POSITION ZEJ PTP NMR pzP | TYPE DESCRIPTION
GPI098 0,4,8,12 1/0 General-Purpose Input Output 98
EQEP4_INDEX 2 /0 |eQEP-4 Index
EQEP1_STROBE 5 /0 |eQEP-1 Strobe
SD1_C2 6 E2 | SDFM-1 Channel 2 Clock Input
ESC_GPI18 10 | EtherCAT General-Purpose Input 18
CLB_OUTPUTXBARS 14 o CLB Output X-BAR Output 8
GPIO99 0,4,8,12 110 General-Purpose Input Output 99
EMIF1_DQM3 2 o E;/(tt:rgal Memory Interface 1 Input/output mask for
EPWMS8_A 3 o ePWM-8 Output A
EQEP1_INDEX 5 c1 7| B4 10 |eQEP-1 Index
SD4_D4 7 | SDFM-4 Channel 4 Data Input
ESC_GPI21 10 | EtherCAT General-Purpose Input 21
EMIF1_D17 14 110 External Memory Interface 1 data line 17
GPIO100 0,4,8,12 1/0 General-Purpose Input Output 100
SPIA_PICO 1 110 SPI-A Peripheral In, Controller Out (PICO)
EMIF1_BA1 2 o External Memory Interface 1 bank address 1
EPWM9_A 3 O ePWM-9 Output A
EQEP2_A 5 | eQEP-2 Input A
SPIC_PICO 6 F4 ) 110 SPI-C Peripheral In, Controller Out (PICO)
SD4_C4 7 | SDFM-4 Channel 4 Clock Input
SD1_D1 9 | SDFM-1 Channel 1 Data Input
ESC_GPIO 10 | EtherCAT General-Purpose Input 0
FSIRXD_D1 11 | FSIRX-D Optional Additional Data Input
FSITXA_DO 13 O FSITX-A Primary Data Output
EMIF1_D24 14 110 External Memory Interface 1 data line 24
GPIO101 0,4,8,12 1/0 General-Purpose Input Output 101
EPWM18_A 1 o ePWM-18 Output A
EQEP2_B 5 | eQEP-2 Input B
SPIC_POCI 6 N9 1/0 | SPI-C Peripheral Out, Controller In (POCI)
ESC_GPI1 10 | EtherCAT General-Purpose Input 1
EMIF1_A5 1 (6] External Memory Interface 1 address line 5
FSITXA_D1 13 o FSITX-A Optional Additional Data Output
GPIO102 0,4,8,12 1/10 General-Purpose Input Output 102
EPWM18_B 1 o ePWM-18 Output B
EQEP2_STROBE 5 /10 | eQEP-2 Strobe
SPIC_CLK 6 C13 /10 | SPI-C Clock
ESC_GPI2 10 | EtherCAT General-Purpose Input 2
EMIF1_A6 1 (6] External Memory Interface 1 address line 6
FSITXA_CLK 13 (e} FSITX-A Output Clock
GPIO103 0,4,8,12 1/10 General-Purpose Input Output 103
EMIF1_BAO 2 o External Memory Interface 1 bank address 0
EPWM8_B 3 (0] ePWM-8 Output B
EQEP2_INDEX 5 /10 |eQEP-2 Index
SPIC_PTE 6 612 126 b0 110 SPI-C Peripheral Transmit Enable (PTE)
SD4_C4 7 | SDFM-4 Channel 4 Clock Input
ESC_GPI3 10 | EtherCAT General-Purpose Input 3
FSIRXA_DO 13 | FSIRX-A Primary Data Input
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g JSI?Q ;gg TF;I;‘E DESCRIPTION
GPIO104 0,4,8,12 1/0 General-Purpose Input Output 104
12CA_SDA 1 1/OD |12C-A Open-Drain Bidirectional Data
EPWM18_A 2 o ePWM-18 Output A
EQEP3_A 5 | eQEP-3 Input A
SD3_D1 6 B13 147 A9 | SDFM-3 Channel 1 Data Input
ESC_GPl4 10 | EtherCAT General-Purpose Input 4
FSIRXA_D1 13 | FSIRX-A Optional Additional Data Input
ESC_SYNCO 14 o EtherCAT SyncSignal Output 0
GPIO105 0,4,8,12 1/0 General-Purpose Input Output 105
12CA_SCL 1 I/OD |12C-A Open-Drain Bidirectional Clock
EPWM18_B 2 o ePWM-18 Output B
EQEP3_B 5 | eQEP-3 Input B
SD3_C1 6 L1e 106 H12 | SDFM-3 Channel 1 Clock Input
ESC_GPI5 10 | EtherCAT General-Purpose Input 5
FSIRXA_CLK 13 | FSIRX-A Input Clock
ESC_SYNC1 14 O EtherCAT SyncSignal Output 1
GPIO106 0,4,8,12 1/0 General-Purpose Input Output 106
EPWM16_A 1 o ePWM-16 Output A
EMIF1_A10 2 o External Memory Interface 1 address line 10
EQEP3_STROBE 5 F1 20 /10 | eQEP-3 Strobe
SD3_D2 6 | SDFM-3 Channel 2 Data Input
ESC_GPI6 10 | EtherCAT General-Purpose Input 6
FSITXB_DO 13 o FSITX-B Primary Data Output
GPIO107 0,4,8,12 110 General-Purpose Input Output 107
EPWM16_B 1 o ePWM-16 Output B
EQEP3_INDEX 5 /10 |eQEP-3 Index
SD3_C2 6 F2 | SDFM-3 Channel 2 Clock Input
ESC_GPI7 10 | EtherCAT General-Purpose Input 7
FSITXB_D1 13 o FSITX-B Optional Additional Data Output
GPIO108 0,4,8,12 1/10 General-Purpose Input Output 108
EPWM17_A 1 o ePWM-17 Output A
EMIF1_A12 2 (6] External Memory Interface 1 address line 12
EQEP5_A 5 G2 | eQEP-5 Input A
SD3_D3 6 | SDFM-3 Channel 3 Data Input
ESC_GPI8 10 | EtherCAT General-Purpose Input 8
FSITXB_CLK 13 (e} FSITX-B Output Clock
GPIO109 0,4,8,12 1/10 General-Purpose Input Output 109
EPWM17_B 1 o ePWM-17 Output B
EMIF1_A11 2 3 o External Memory Interface 1 address line 11
EQEP5_B 5 | eQEP-5 Input B
SD3_C3 6 | SDFM-3 Channel 3 Clock Input
ESC_GPI9 10 | EtherCAT General-Purpose Input 9
GPIO110 0,4,8,12 1/0 General-Purpose Input Output 110
EMIF1_D31 1 110 External Memory Interface 1 data line 31
EQEP5_STROBE 5 /10 |eQEP-5 Strobe
SD3_D4 H2 | SDFM-3 Channel 4 Data Input
ESC_GPI10 10 | EtherCAT General-Purpose Input 10
FSIRXB_DO 13 | FSIRX-B Primary Data Input
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g JSI?‘ ;gg T';I;lE DESCRIPTION
GPIO111 0,4,8,12 1/0 General-Purpose Input Output 111
EMIF1_D30 1 110 External Memory Interface 1 data line 30
EQEP5_INDEX 5 /0 |eQEP-5 Index
SD3_C4 6 H3 | SDFM-3 Channel 4 Clock Input
ESC_GPI1N 10 | EtherCAT General-Purpose Input 11
FSIRXB_D1 13 | FSIRX-B Optional Additional Data Input
GPIO112 0,4,8,12 110 General-Purpose Input Output 112
EMIF1_D29 1 110 External Memory Interface 1 data line 29
SD1_D3 7 H4 | SDFM-1 Channel 3 Data Input
ESC_GPI12 10 | EtherCAT General-Purpose Input 12
FSIRXB_CLK 13 | FSIRX-B Input Clock
GPIO113 0,4,8,12 1/10 General-Purpose Input Output 113
EMIF1_D28 1 110 External Memory Interface 1 data line 28
SD1_C3 7 2 | SDFM-1 Channel 3 Clock Input
ESC_GPI13 10 | EtherCAT General-Purpose Input 13
GPIO114 0,4,8,12 110 General-Purpose Input Output 114
EMIF1_D27 1 110 External Memory Interface 1 data line 27
SD1_D4 7 4 | SDFM-1 Channel 4 Data Input
ESC_GPI14 10 | EtherCAT General-Purpose Input 14
GPIO115 0,4,8,12 110 General-Purpose Input Output 115
EMIF1_D26 1 110 External Memory Interface 1 data line 26
OUTPUTXBARS5 5 P9 o Output X-BAR Output 5
SD1_C4 7 | SDFM-1 Channel 4 Clock Input
ESC_GPI15 10 | EtherCAT General-Purpose Input 15
FSIRXC_DO 13 | FSIRX-C Primary Data Input
GPIO116 0,4,8,12 1/10 General-Purpose Input Output 116
OUTPUTXBARG 5 H11 o Output X-BAR Output 6
ESC_GPI16 10 | EtherCAT General-Purpose Input 16
FSIRXC_D1 13 | FSIRX-C Optional Additional Data Input
GPIO119 0,4,8,12 1/0 General-Purpose Input Output 119
EMIF1_D25 1 110 External Memory Interface 1 data line 25
MCANB_TX 5 M10 o CAN/CAN FD-B Transmit
ESC_GPI19 10 | EtherCAT General-Purpose Input 19
FSIRXD_D1 13 | FSIRX-D Optional Additional Data Input
GPIO120 0,4,8,12 110 General-Purpose Input Output 120
EMIF1_D24 1 110 External Memory Interface 1 data line 24
MCANB_RX 5 M11 | CAN/CAN FD-B Receive
ESC_GPI20 10 | EtherCAT General-Purpose Input 20
FSIRXD_CLK 13 | FSIRX-D Input Clock
GPIO122 0,4,8,12 1/0 General-Purpose Input Output 122
EMIF1_D23 1 110 External Memory Interface 1 data line 23
SPIC_PICO 6 L7 1/0 | SPI-C Peripheral In, Controller Out (PICO)
SD1_D1 7 | SDFM-1 Channel 1 Data Input
ESC_GPI22 10 | EtherCAT General-Purpose Input 22
GPIO123 0,4,8,12 110 General-Purpose Input Output 123
EMIF1_D22 1 110 External Memory Interface 1 data line 22
SPIC_POCI 6 M7 110 SPI-C Peripheral Out, Controller In (POCI)
SD1_C1 7 | SDFM-1 Channel 1 Clock Input
ESC_GPI23 10 | EtherCAT General-Purpose Input 23
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;gﬁ ;.-Il.g JSI?Q ;gg TF;I;‘E DESCRIPTION
GPI0124 0,4,8,12 1/0 General-Purpose Input Output 124
EMIF1_D21 1 110 External Memory Interface 1 data line 21
SPIC_CLK 6 L8 /0 | SPI-C Clock
SD1_D2 7 | SDFM-1 Channel 2 Data Input
ESC_GPI24 10 | EtherCAT General-Purpose Input 24
GPIO125 0,4,8,12 1/0 General-Purpose Input Output 125
EMIF1_D20 1 110 External Memory Interface 1 data line 20
SPIC_PTE 6 M8 110 SPI-C Peripheral Transmit Enable (PTE)
SD1_C2 7 | SDFM-1 Channel 2 Clock Input
ESC_GPI25 10 | EtherCAT General-Purpose Input 25
ESC_LATCHO 14 | EtherCAT Latch Signal Input 0
GPIO126 0,4,8,12 1/10 General-Purpose Input Output 126
EMIF1_D19 1 110 External Memory Interface 1 data line 19
SPID_PICO 6 9 110 SPI-D Peripheral In, Controller Out (PICO)
SD1_D3 7 | SDFM-1 Channel 3 Data Input
ESC_GPI26 10 | EtherCAT General-Purpose Input 26
ESC_LATCH1 14 | EtherCAT Latch Signal Input 1
GPIO127 0,4,8,12 110 General-Purpose Input Output 127
EMIF1_D18 1 110 External Memory Interface 1 data line 18
SPID_POCI 6 R9 110 SPI-D Peripheral Out, Controller In (POCI)
SD1_C3 7 | SDFM-1 Channel 3 Clock Input
ESC_GPI27 10 | EtherCAT General-Purpose Input 27
ESC_SYNCO 14 o EtherCAT SyncSignal Output 0
GPI10128 0,4,8,12 1/10 General-Purpose Input Output 128
EMIF1_D17 1 110 External Memory Interface 1 data line 17
SPID_CLK 6 /0 | SPI-D Clock
SD1_D4 7 Mo | SDFM-1 Channel 4 Data Input
ESC_GPI28 10 | EtherCAT General-Purpose Input 28
ESC_SYNCH1 14 (6] EtherCAT SyncSignal Output 1
GPIO129 0,4,8,12 1/0 General-Purpose Input Output 129
EMIF1_D16 1 110 External Memory Interface 1 data line 16
SPID_PTE 6 Lo 110 SPI-D Peripheral Transmit Enable (PTE)
SD1_C4 7 | SDFM-1 Channel 4 Clock Input
ESC_GPI29 10 | EtherCAT General-Purpose Input 29
ESC_TX1_ENA 14 /0 | EtherCAT Ml Transmit-1 Enable
GPIO130 0,4,8,12 1/0 General-Purpose Input Output 130
EPWM13_A 1 o ePWM-13 Output A
SD2_D1 7 T10 | SDFM-2 Channel 1 Data Input
ESC_GPI30 10 | EtherCAT General-Purpose Input 30
ESC_TX1_CLK 14 | EtherCAT MII Transmit-1 Clock
GPIO131 0,4,8,12 110 General-Purpose Input Output 131
EPWM13_B 1 (0] ePWM-13 Output B
SD2_C1 7 N13 | SDFM-2 Channel 1 Clock Input
ESC_GPI31 10 | EtherCAT General-Purpose Input 31
ESC_TX1_DATAO 14 o EtherCAT MII Transmit-1 Data-0
GPIO132 0,4,8,12 1/0 General-Purpose Input Output 132
EPWM14_A 1 o ePWM-14 Output A
SD2_D2 7 T14 | SDFM-2 Channel 2 Data Input
ESC_GPOO 10 (0] EtherCAT General-Purpose Output 0
ESC_TX1_DATA1 14 o EtherCAT MII Transmit-1 Data-1
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g JSI?Q ;gg TF;I;lE DESCRIPTION
GPIO133 0,4,8,12 1/0 General-Purpose Input Output 133
EMIF1_A11 1 o External Memory Interface 1 address line 11
EPWM9_A 2 J15 118 F13 o ePWM-9 Output A
SD2_C2 7 | SDFM-2 Channel 2 Clock Input
ESC_LED_STATE_RUN 1 o EtherCAT LED State Run
GPIO134 0,4,8,12 1/0 General-Purpose Input Output 134
EPWM14_B 1 o ePWM-14 Output B
SD2_D3 7 R14 | SDFM-2 Channel 3 Data Input
ESC_GPO1 10 (0] EtherCAT General-Purpose Output 1
SD2_C1 13 | SDFM-2 Channel 1 Clock Input
ESC_TX1_DATA2 14 o EtherCAT MIl Transmit-1 Data-2
GPIO141 0,4,8,12 1/10 General-Purpose Input Output 141
EPWM15_A 1 o ePWM-15 Output A
SCIB_TX 6 H13 O SCI-B Transmit Data
ESC_GPO8 10 O EtherCAT General-Purpose Output 8
ESC_RX1_DATA2 14 | EtherCAT MII Receive-1 Data-2
GPIO142 0,4,8,12 1/0 General-Purpose Input Output 142
EPWM15_B 1 o ePWM-15 Output B
SCIB_RX 6 H14 | SCI-B Receive Data
ESC_GPO9 10 O EtherCAT General-Purpose Output 9
ESC_RX1_DATA3 14 | EtherCAT MII Receive-1 Data-3
GPI0145 0,4,8,12 110 General-Purpose Input Output 145
EPWM1_A 1 (6] ePWM-1 Output A
MCANB_TX 6 H15 o CAN/CAN FD-B Transmit
ESC_GPO12 10 o EtherCAT General-Purpose Output 12
ESC_LED_ERR 14 o EtherCAT Error LED
GPIO146 0,4,8,12 110 General-Purpose Input Output 146
EPWM1_B 1 o ePWM-1 Output B
MCANB_RX 6 H16 | CAN/CAN FD-B Receive
ESC_GPO13 10 (0] EtherCAT General-Purpose Output 13
ESC_LED_RUN 14 o EtherCAT Run LED
GPIO0147 0,4,8,12 110 General-Purpose Input Output 147
EPWM2_A 1 o ePWM-2 Output A
EQEP5_A 6 H12 | eQEP-5 Input A
ESC_GPO14 10 O EtherCAT General-Purpose Output 14
ESC_LED_STATE_RUN 14 o EtherCAT LED State Run
GPI10148 0,4,8,12 1/0 General-Purpose Input Output 148
EPWM2_B 1 O ePWM-2 Output B
EQEP5_B 6 C12 | eQEP-5 Input B
ESC_GPO15 10 O EtherCAT General-Purpose Output 15
ESC_PHYO_LINKSTATUS 14 | EtherCAT PHY-0 Link Status
GPI0149 0,4,8,12 1/0 General-Purpose Input Output 149
EPWM3_A 1 (0] ePWM-3 Output A
EQEP5_STROBE 6 B12 /0 |eQEP-5 Strobe
ESC_GPO16 10 O EtherCAT General-Purpose Output 16
ESC_PHY1_LINKSTATUS 14 | EtherCAT PHY-1 Link Status
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;Zﬁ ;.-Il.g r\}lsl?? ;gg TF;I;‘E DESCRIPTION
GPIO150 0,4,8,12 1/0 General-Purpose Input Output 150
EPWM3_B 1 (0] ePWM-3 Output B
EQEP5_INDEX 6 A12 /0 |eQEP-5 Index
ESC_GPO17 10 O EtherCAT General-Purpose Output 17
ESC_I2C_SDA 14 I/OC | EtherCAT I2C Data
GPIO151 0,4,8,12 1/0 General-Purpose Input Output 151
EPWM4_A 1 (0] ePWM-4 Output A
PMBUSA_SCL 6 /0D | PMBus-A Open-Drain Bidirectional Clock
ESC_GPO18 10 F11 (0] EtherCAT General-Purpose Output 18
FSITXA_DO 13 O FSITX-A Primary Data Output
ESC_I2C_SCL 14 I/OC | EtherCAT I12C Clock
GPIO152 0,4,8,12 1/10 General-Purpose Input Output 152
EPWM4_B 1 o ePWM-4 Output B
PMBUSA_SDA 6 E11 I/OD | PMBus-A Open-Drain Bidirectional Data
ESC_GPO19 10 O EtherCAT General-Purpose Output 19
FSITXA_D1 13 o FSITX-A Optional Additional Data Output
ESC_MDIO_CLK 14 o EtherCAT MDIO Clock
GPIO153 0,4,8,12 110 General-Purpose Input Output 153
EPWM5_A 1 o ePWM-5 Output A
PMBUSA_ALERT 6 D11 1/OD | PMBus-A Open-Drain Bidirectional Alert Signal
ESC_GPO20 10 (0] EtherCAT General-Purpose Output 20
FSITXA_CLK 13 o FSITX-A Output Clock
ESC_MDIO_DATA 14 /0 | EtherCAT MDIO Data
GPIO154 0,4,8,12 1/10 General-Purpose Input Output 154
EPWM5_B 1 o ePWM-5 Output B
PMBUSA_CTL 6 o /o gl:]/lt;s)zts-A Control Signal - Target Input/Controller
ESC_GPO21 10 O EtherCAT General-Purpose Output 21
FSIRXA_DO 13 | FSIRX-A Primary Data Input
ESC_PHY_CLK 14 o EtherCAT PHY Clock
GPIO155 0,4,8,12 110 General-Purpose Input Output 155
EPWM6_A 1 o ePWM-6 Output A
ESC_GPO0O22 10 B11 o EtherCAT General-Purpose Output 22
FSIRXA_D1 13 | FSIRX-A Optional Additional Data Input
ESC_PHY_RESETn 14 (6] EtherCAT PHY Active Low Reset
GPIO156 0,4,8,12 110 General-Purpose Input Output 156
EPWM6_B 1 o ePWM-6 Output B
ESC_GPO023 10 A1 (0] EtherCAT General-Purpose Output 23
FSIRXA_CLK 13 | FSIRX-A Input Clock
ESC_TX0_ENA 14 /0 | EtherCAT Ml Transmit-0 Enable
GPIO157 0,4,8,12 1/10 General-Purpose Input Output 157
EPWM7_A 1 O ePWM-7 Output A
ESC_GP024 10 E10 O EtherCAT General-Purpose Output 24
FSITXB_DO 13 O FSITX-B Primary Data Output
ESC_TX0_CLK 14 | EtherCAT MII Transmit-0 Clock
GPIO158 0,4,8,12 1/0 General-Purpose Input Output 158
EPWM7_B 1 o ePWM-7 Output B
ESC_GPO25 10 D10 O EtherCAT General-Purpose Output 25
FSITXB_D1 13 o FSITX-B Optional Additional Data Output
ESC_TX0_DATAO0 14 (0] EtherCAT MII Transmit-0 Data-0
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION ;gﬁ ;.-Il.g r\:lsli ;gg TF;I;‘E DESCRIPTION
GPIO159 0,4,8,12 1/0 General-Purpose Input Output 159
EPWMS8_A 1 o ePWM-8 Output A
ESC_GPO26 10 Cc10 O EtherCAT General-Purpose Output 26
FSITXB_CLK 13 o FSITX-B Output Clock
ESC_TX0_DATA1 14 (0] EtherCAT MII Transmit-0 Data-1
GPIO160 0,4,8,12 1/0 General-Purpose Input Output 160
EPWMS8_B 1 (0] ePWM-8 Output B
ESC_GPO27 10 B10 O EtherCAT General-Purpose Output 27
FSIRXB_DO 13 | FSIRX-B Primary Data Input
ESC_TXO0_DATA2 14 o EtherCAT MII Transmit-0 Data-2
GPIO161 0,4,8,12 1/0 General-Purpose Input Output 161
EPWM9_A 1 o ePWM-9 Output A
ESC_GPO28 10 E9 o EtherCAT General-Purpose Output 28
FSIRXB_D1 13 | FSIRX-B Optional Additional Data Input
ESC_TXO0_DATA3 14 o EtherCAT Ml Transmit-0 Data-3
GPI0162 0,4,8,12 110 General-Purpose Input Output 162
EPWM9_B 1 o ePWM-9 Output B
ESC_GPO29 10 A8 (0] EtherCAT General-Purpose Output 29
FSIRXB_CLK 13 | FSIRX-B Input Clock
ESC_RX0_DV 14 | EtherCAT MII Receive-0 Data Valid
GPIO163 0,4,8,12 1/10 General-Purpose Input Output 163
EPWM10_A 1 o ePWM-10 Output A
ESC_GPO30 10 B8 O EtherCAT General-Purpose Output 30
FSIRXC_DO 13 | FSIRX-C Primary Data Input
ESC_RXO0_CLK 14 | EtherCAT MII Receive-0 Clock
GPI10164 0,4,8,12 1/10 General-Purpose Input Output 164
EPWM10_B 1 o ePWM-10 Output B
ESC_GPO31 10 C8 (6] EtherCAT General-Purpose Output 31
FSIRXC_D1 13 | FSIRX-C Optional Additional Data Input
ESC_RX0_ERR 14 | EtherCAT MII Receive-0 Error
GPIO165 0,4,8,12 1/0 General-Purpose Input Output 165
EPWM11_A 1 o ePWM-11 Output A
FSIRXC_CLK 13 Fe | FSIRX-C Input Clock
ESC_RXO0_DATAOQ 14 | EtherCAT MII Receive-0 Data-0
GPIO166 0,4,8,12 110 General-Purpose Input Output 166
EPWM11_B 1 o ePWM-11 Output B
FSIRXD_DO 13 BS | FSIRX-D Primary Data Input
ESC_RXO0_DATA1 14 | EtherCAT MII Receive-0 Data-1
GPIO167 0,4,8,12 1/0 General-Purpose Input Output 167
EPWM12_A 1 Es o ePWM-12 Output A
FSIRXD_D1 13 | FSIRX-D Optional Additional Data Input
ESC_RXO0_DATA2 14 | EtherCAT MII Receive-0 Data-2
GPIO168 0,4,8,12 1/0 General-Purpose Input Output 168
EPWM12_B 1 o ePWM-12 Output B
FSIRXD_CLK 13 Fo | FSIRX-D Input Clock
ESC_RXO0_DATA3 14 | EtherCAT MII Receive-0 Data-3
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Table 5-1. Pin Attributes (continued)

256 176 169 100 PIN
SIGNAL NAME MUX POSITION ZEJ PTP NMR PZP TYPE DESCRIPTION

General-Purpose Input Output 198 This pin also has

GPI0198 0,4,8,12 1/0 analog functions which are described in the ANALOG
section of this table.

EQEP1_A 1 Ka 26 G4 | eQEP-1 Input A

EPWM9_B 2 o ePWM-9 Output B

SPIA_PICO 3 110 SPI-A Peripheral In, Controller Out (PICO)

ESC_PDI_UC_IRQ 14 o EtherCAT PDI IRQ Interrupt Line
General-Purpose Input Output 199 This pin also has

GPI0O199 0,4,8,12 1/10 analog functions which are described in the ANALOG
section of this table.

EQEP1_STROBE 1 /10 |eQEP-1 Strobe

EPWM17_A 2 (0] ePWM-17 Output A

SCIB_TX 3 (0] SCI-B Transmit Data

EPWM12_A 5 H1 22 F1 9 O  |ePWM-12 Output A

SPIB_CLK 6 /0 | SPI-B Clock

SD1_D4 7 | SDFM-1 Channel 4 Data Input

MCANA_TX 9 o CAN/CAN FD-A Transmit

EMIF1_RAS 10 O External Memory Interface 1 row address strobe

SPIC_CLK 14 /0 | SPI-C Clock
General-Purpose Input Output 200 This pin also has

GP10200 0,4,8,12 1/10 analog functions which are described in the ANALOG
section of this table.

EQEP1_INDEX 1 /10 |eQEP-1 Index

EPWM17_B 2 (0] ePWM-17 Output B

SCIB_RX 3 | SCI-B Receive Data

EPWM12_B 5 1 23 a1 10 (0] ePWM-12 Output B

SPIB_PTE 6 110 SPI-B Peripheral Transmit Enable (PTE)

SD1_C4 7 | SDFM-1 Channel 4 Clock Input

MCANA_RX 9 | CAN/CAN FD-A Receive

EMIF1_CAS 10 O External Memory Interface 1 column address strobe

ESC_TX1_DATA1 11 o EtherCAT MII Transmit-1 Data-1

SPIC_PTE 14 110 SPI-C Peripheral Transmit Enable (PTE)
General-Purpose Input Output 201 This pin also has

GPI10201 0,4,8,12 1/10 analog functions which are described in the ANALOG
section of this table.

OUTPUTXBAR1 1 o Output X-BAR Output 1

EQEP2_A 2 | eQEP-2 Input A

EPWM18_A 3 o ePWM-18 Output A

LINB_TX 5 o LIN-B Transmit

J2 24 G2 !

SPIB_PICO 6 110 SPI-B Peripheral In, Controller Out (PICO)

SD2_D1 7 | SDFM-2 Channel 1 Data Input

PMBUSA_SCL 9 I/OD | PMBus-A Open-Drain Bidirectional Clock

EMIF1 DQMO 10 o External Memory Interface 1 Input/output mask for

- byte 0
ESC_TX1_DATA2 11 o EtherCAT MII Transmit-1 Data-2
EPWM13_A 13 o ePWM-13 Output A
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Table 5-1. Pin Attributes (continued)

256

176

169

100

PIN

SIGNAL NAME MUX POSITION ZEJ PTP NMR pzP | TYPE DESCRIPTION

General-Purpose Input Output 202 This pin also has

GP10202 0,4,8,12 110 analog functions which are described in the ANALOG
section of this table.

OUTPUTXBAR2 1 o Output X-BAR Output 2

EQEP2_B 2 | eQEP-2 Input B

EPWM18_B 3 o ePWM-18 Output B

LINB_RX 5 | LIN-B Receive

SPIB_POCI 6 K3 25 G3 /O | SPI-B Peripheral Out, Controller In (POCI)

SD2_C1 7 | SDFM-2 Channel 1 Clock Input

PMBUSA_SDA 9 /0D | PMBus-A Open-Drain Bidirectional Data

EMIF1_DQM1 10 o E;/(tt:r?al Memory Interface 1 Input/output mask for

ESC_TX1_DATA3 11 o EtherCAT MIl Transmit-1 Data-3

EPWM13_B 13 o ePWM-13 Output B

FSITXA_D1 14 (6] FSITX-A Optional Additional Data Output
General-Purpose Input Output 203 This pin also has

GPI0203 0,4,8,12 110 analog functions which are described in the ANALOG
section of this table.

OUTPUTXBAR3 1,5 o Output X-BAR Output 3

EQEP2_INDEX 2 /0 |eQEP-2 Index

SPIA_POCI 3 110 SPI-A Peripheral Out, Controller In (POCI)

SPIB_CLK 6 1/10 | SPI-B Clock

SD3_D1 7 K5 27 G5 11 I SDFM-3 Channel 1 Data Input

PMBUSA_ALERT 9 /0D | PMBus-A Open-Drain Bidirectional Alert Signal

EMIF1_DQM2 10 o E;/(tt:r;al Memory Interface 1 Input/output mask for

ESC_MDIO_CLK 1 o EtherCAT MDIO Clock

EPWM14_A 13 o ePWM-14 Output A

FSITXA_DO 14 o FSITX-A Primary Data Output

EPWMS8_B 15 o ePWM-8 Output B
General-Purpose Input Output 204 This pin also has

GP10204 0,4,8,12 1/10 analog functions which are described in the ANALOG
section of this table.

OUTPUTXBAR4 1,5 o Output X-BAR Output 4

EQEP2_STROBE 2 /10 | eQEP-2 Strobe

SPIA_CLK 3 /10 | SPI-A Clock

SPIB_PTE 6 110 SPI-B Peripheral Transmit Enable (PTE)

SD2_C2 7 | SDFM-2 Channel 2 Clock Input

L6 28 G6 12 .

PMBUSA_CTL 9 1o gm?;ﬂts—/-\ Control Signal - Target Input/Controller

EMIF1_DQM3 10 o E;(ttee?al Memory Interface 1 Input/output mask for

ESC_MDIO_DATA 11 /10 | EtherCAT MDIO Data

EPWM14_B 13 o ePWM-14 Output B

FSITXA_CLK 14 o FSITX-A Output Clock

SD1_D3 15 | SDFM-1 Channel 3 Data Input
General-Purpose Input Output 205 This pin also has

GPI10205 0,4,8,12 /0 |analog functions which are described in the ANALOG
section of this table.

EQEP1_INDEX 1 /10 |eQEP-1 Index

EPWM10_A 2 M6 29 H6 13 O |ePWM-10 Output A

SPIA_PTE 3 110 SPI-A Peripheral Transmit Enable (PTE)

OUTPUTXBAR1 1 o Output X-BAR Output 1

SD1_C3 15 | SDFM-1 Channel 3 Clock Input

Copyright © 2023 Texas Instruments Incorporated
Product Folder Links: TMS320F28P650DK TMS320F28P659DK-Q1

Submit Document Feedback

57


https://www.ti.com
https://www.ti.com/product/TMS320F28P650DK
https://www.ti.com/product/TMS320F28P659DK-Q1
https://www.ti.com/lit/pdf/SPRSP69
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP69B&partnum=TMS320F28P650DK
https://www.ti.com/product/tms320f28p650dk?qgpn=tms320f28p650dk
https://www.ti.com/product/tms320f28p659dk-q1?qgpn=tms320f28p659dk-q1

13 TEXAS
INSTRUMENTS

www.ti.com

TMS320F28P650DK, TMS320F28P659DK-Q1
SPRSP69B — JULY 2023 — REVISED NOVEMBER 2023

Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g r\:lsli ;gg TF;I;JE DESCRIPTION

General-Purpose Input Output 206 This pin also has

GP10206 0,4,8,12 110 analog functions which are described in the ANALOG
section of this table.

EMIF1_A11 1 o External Memory Interface 1 address line 11

EPWM10_B 2 L5 30 H5 14 o ePWM-10 Output B

EMIF1_WEn 3 O External Memory Interface 1 write enable

OUTPUTXBAR2 1 o Output X-BAR Output 2

ESC_PHY_CLK 14 o EtherCAT PHY Clock

ESC_LED_STATE_RUN 15 o EtherCAT LED State Run
General-Purpose Input Output 207 This pin also has

GP10207 0,4,8,12 1/0 analog functions which are described in the ANALOG
section of this table.

EQEP2_A 1 | eQEP-2 Input A

EPWM11_A 2 o ePWM-11 Output A

EXTSYNCOUT 3 O External ePWM Synchronization Pulse

CANA_TX 5 (0] CAN-A Transmit

SD4_D1 6 NS 55 J4 36 [ SDFM-4 Channel 1 Data Input

SCIA_RX 7 | SCI-A Receive Data

LINA_RX 9 | LIN-A Receive

12CB_SCL 10 I/OD |12C-B Open-Drain Bidirectional Clock

OUTPUTXBAR3 11 o Output X-BAR Output 3

ESC_RX1_CLK 14 | EtherCAT MII Receive-1 Clock

PMBUSA_ALERT 15 /0D | PMBus-A Open-Drain Bidirectional Alert Signal
General-Purpose Input Output 208 This pin also has

GPI10208 0,4,8,12 /0 |analog functions which are described in the ANALOG
section of this table.

EQEP2_B 1 | eQEP-2 Input B

EPWM11_B 2 o ePWM-11 Output B

EMIF1_D13 3 110 External Memory Interface 1 data line 13

SPIB_PICO 5 P5 56 K4 37 /0 | SPI-B Peripheral In, Controller Out (PICO)

SD4_C1 6 | SDFM-4 Channel 1 Clock Input

SCIA_TX 7 O SCI-A Transmit Data

OUTPUTXBAR4 11 o Output X-BAR Output 4

ESC_RX1_DV 14 | EtherCAT MIl Receive-1 Data Valid

PMBUSA_CTL 15 /o (F;)’:;At?)zts-A Control Signal - Target Input/Controller
General-Purpose Input Output 209 This pin also has

GP10209 0,4,8,12 1/10 analog functions which are described in the ANALOG
section of this table.

EQEP2_STROBE 1 /0 |eQEP-2 Strobe

EPWM12_A 2 o ePWM-12 Output A

EMIF1_D14 3 110 External Memory Interface 1 data line 14

SPIB_POCI 5 N6 57 J5 38 110 SPI-B Peripheral Out, Controller In (POCI)

SD4_D2 6 | SDFM-4 Channel 2 Data Input

EPWM12_B 7 o ePWM-12 Output B

LINB_RX 10 | LIN-B Receive

OUTPUTXBARS5 11 o Output X-BAR Output 5

ESC_RX1_ERR 14 | EtherCAT MII Receive-1 Error

PMBUSA_SDA 15 I/OD | PMBus-A Open-Drain Bidirectional Data
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Table 5-1. Pin Attributes (continued)

256

176

169

100

PIN

SIGNAL NAME MUX POSITION ZEJ PTP NMR PZP TYPE DESCRIPTION

General-Purpose Input Output 210 This pin also has

GPI10210 0,4,8,12 1/0 analog functions which are described in the ANALOG
section of this table.

EQEP2_INDEX 1 /10 |eQEP-2 Index

EPWM12_B 2 o ePWM-12 Output B

EMIF1_D15 3 P6 58 K5 110 External Memory Interface 1 data line 15

SD4_C2 6 | SDFM-4 Channel 2 Clock Input

LINB_TX 10 (0] LIN-B Transmit

OUTPUTXBARG6 11 o Output X-BAR Output 6

ESC_RX0_DATA2 14 | EtherCAT MII Receive-0 Data-2

PMBUSA_SCL 15 I/OD | PMBus-A Open-Drain Bidirectional Clock
General-Purpose Input Output 211 This pin also has

GPIO211 0,4,8,12 110 analog functions which are described in the ANALOG
section of this table.

EQEP6_A 1 | eQEP-6 Input A

EPWM14_A R6 59 J6 O |ePWM-14 Output A

SD4_D3 | SDFM-4 Channel 3 Data Input

OUTPUTXBAR7 11 o Output X-BAR Output 7

ESC_LED_LINKO_ACTIVE 14 o EtherCAT Link-0 Active
General-Purpose Input Output 212 This pin also has

GP10212 0,4,8,12 1/10 analog functions which are described in the ANALOG
section of this table.

EQEP6_B 1 17 60 K6 | eQEP-6 Input B

EPWM14_B (0] ePWM-14 Output B

SD4_C3 | SDFM-4 Channel 3 Clock Input

ESC_LED_LINK1_ACTIVE 14 o EtherCAT Link-1 Active
General-Purpose Input Output 213 This pin also has

GP10213 0,4,8,12 110 analog functions which are described in the ANALOG
section of this table.

EQEP6_STROBE 1 /10 | eQEP-6 Strobe

EPWM8_A T8 62 LS 39 O  |ePWM-8 Output A

SD4_D4 | SDFM-4 Channel 4 Data Input

LINB_TX 10 (¢] LIN-B Transmit

ESC_LED_ERR 14 o EtherCAT Error LED
General-Purpose Input Output 214 This pin also has

GPI0214 0,4,8,12 110 analog functions which are described in the ANALOG
section of this table.

CANA_RX 1 | CAN-A Receive

EMIF1_CLK 2 (6] External Memory Interface 1 clock

MCANA_RX 3 | CAN/CAN FD-A Receive

OUTPUTXBAR7 5 o Output X-BAR Output 7

EQEP3_STROBE 6 R8 63 L6 40 /10 | eQEP-3 Strobe

SD2_D4 7 | SDFM-2 Channel 4 Data Input

EMIF1_CS4n 9 (0] External Memory Interface 1 chip select 4

ESC_LATCH1 10 | EtherCAT Latch Signal Input 1

ESC_I2C_SCL 11 I/OC | EtherCAT I2C Clock

EPWM16_A 13 o ePWM-16 Output A

ESC_SYNCH1 14 (6] EtherCAT SyncSignal Output 1

SPID_PICO 15 1/0 | SPI-D Peripheral In, Controller Out (PICO)
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION igﬁ ;.-Il.g r\:lsli ;gg TF;I;‘E DESCRIPTION

General-Purpose Input Output 215 This pin also has

GPI10215 0,4,8,12 110 analog functions which are described in the ANALOG
section of this table.

SCIA_RX 1 | SCI-A Receive Data

EMIF1_CS4n 2 O External Memory Interface 1 chip select 4

CANA_RX 3 | CAN-A Receive

OUTPUTXBARS 5 o Output X-BAR Output 5

EQEP3_A 6 p7 64 M6 | eQEP-3 Input A

SD2_D3 7 | SDFM-2 Channel 3 Data Input

EMIF1_CS2n 9 (0] External Memory Interface 1 chip select 2

12CB_SDA 10 I/OD |12C-B Open-Drain Bidirectional Data

SPIC_POCI " 110 SPI-C Peripheral Out, Controller In (POCI)

EPWM15_A 13 o ePWM-15 Output A

LINA_TX 14 o LIN-A Transmit

EMIF1_D12 15 110 External Memory Interface 1 data line 12
General-Purpose Input Output 216 This pin also has

GPI10216 0,4,8,12 1/0 analog functions which are described in the ANALOG
section of this table.

SCIA_TX 1 (0] SCI-A Transmit Data

EMIF1_SDCKE 2 (6] External Memory Interface 1 SDRAM clock enable

SPID_CLK 3 /10 | SPI-D Clock

OUTPUTXBARG 5 o Output X-BAR Output 6

EQEP3_B 6 N7 65 NG | eQEP-3 Input B

SD2_C3 7 | SDFM-2 Channel 3 Clock Input

EMIF1_CS3n 9 (0] External Memory Interface 1 chip select 3

ESC_LATCHO 10 | EtherCAT Latch Signal Input 0

ESC_I2C_SDA 11 I/OC | EtherCAT I2C Data

EPWM15_B 13 o ePWM-15 Output B

ESC_SYNCO 14 O EtherCAT SyncSignal Output 0

EMIF1_D13 15 110 External Memory Interface 1 data line 13
General-Purpose Input Output 217 This pin also has

GPI10217 0,4,8,12 1/10 analog functions which are described in the ANALOG
section of this table.

CANA_TX 1 o CAN-A Transmit

EMIF1_WEn 2 o External Memory Interface 1 write enable

MCANA_TX 3 o CAN/CAN FD-A Transmit

OUTPUTXBARS 5 o Output X-BAR Output 8

EQEP3_INDEX 6 P8 66 M7 /0 |eQEP-3 Index

SD2_C4 7 | SDFM-2 Channel 4 Clock Input

EMIF1_RNW 9 o External Memory Interface 1 read not write

12CA_SDA 10 I/OD |12C-A Open-Drain Bidirectional Data

SPID_PTE " 110 SPI-D Peripheral Transmit Enable (PTE)

EPWM16_B 13 o ePWM-16 Output B

LINB_TX 14 o LIN-B Transmit

SPID_POCI 15 110 SPI-D Peripheral Out, Controller In (POCI)
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Table 5-1. Pin Attributes (continued)

256 176 169 100 PIN
SIGNAL NAME MUX POSITION ZEJ PTP NMR PZP TYPE DESCRIPTION

General-Purpose Input Output 218 This pin also has

GP10218 0,4,8,12 1/0 analog functions which are described in the ANALOG
section of this table.

12CA_SDA 1 /0D |12C-A Open-Drain Bidirectional Data

EMIF1_CSOn 2 O External Memory Interface 1 chip select 0

SPIA_PICO 3 110 SPI-A Peripheral In, Controller Out (PICO)

EQEP4_A 5 N8 67 N7 [ eQEP-4 Input A

LINB_TX 6 o LIN-B Transmit

CLB_OUTPUTXBART1 7 o CLB Output X-BAR Output 1

EMIF1_OEn 9 (0] External Memory Interface 1 output enable

12CA_SCL 10 I/OD |12C-A Open-Drain Bidirectional Clock

SPID_CLK 15 /10 | SPI-D Clock
General-Purpose Input Output 219 This pin also has

GPI10219 0,4,8,12 1/0 analog functions which are described in the ANALOG
section of this table.

EQEP6_INDEX 1 R7 61 /0 |eQEP-6 Index

EPWM8_B 2 O ePWM-8 Output B

SD4_C4 6 | SDFM-4 Channel 4 Clock Input

ESC_LED_RUN 14 o EtherCAT Run LED

GP10220 0,4,8,12 110 General-Purpose Input Output 220

EPWM6_A 2 O ePWM-6 Output A

SPID_POCI 3 110 SPI-D Peripheral Out, Controller In (POCI)

OUTPUTXBAR2 5 o Output X-BAR Output 2

SCIB_TX 6 O SCI-B Transmit Data

MCANA_TX 7 F16 123 D13 68 O CAN/CAN FD-A Transmit

PMBUSA_ALERT 15 I/OD | PMBus-A Open-Drain Bidirectional Alert Signal
Crystal oscillator input or single-ended clock input. The
device initialization software must configure this pin
before the crystal oscillator is enabled. To use this

X1 ALT 110 : S
oscillator, a quartz crystal circuit must be connected
to X1 and X2. This pin can also be used to feed a
single-ended 3.3-V level clock.

GPI10221 0,4,8,12 110 General-Purpose Input Output 221

EPWM6_B 2 o ePWM-6 Output B

SPID_PTE 3 110 SPI-D Peripheral Transmit Enable (PTE)

OUTPUTXBAR3 5 o Output X-BAR Output 3

SCIB_RX 6 G16 121 E13 66 [ SCI-B Receive Data

MCANA_RX 7 | CAN/CAN FD-A Receive

PMBUSA CTL 15 /o PMBus-A Control Signal - Target Input/Controller

- Output

X2 ALT 110 Crystal oscillator output.

GPI10222 0,4,8,12 110 General-Purpose Input Output 222
JTAG test data input (TDI) with internal pullup. TDI is

TDI 1 clocked into the selected register (instruction or data)
on a rising edge of TCK.

EPWM7_A 2 o ePWM-7 Output A

SPIA_PICO 3 110 SPI-A Peripheral In, Controller Out (PICO)

OUTPUTXBAR4 5 T12 77 NO 46 (e} Output X-BAR Output 4

SCIA_RX 6 | SCI-A Receive Data

UARTB_TX 7 110 UART-B Serial Data Transmit

12CA_SDA 9 I/OD |12C-A Open-Drain Bidirectional Data

SPIC_CLK 10 /10 | SPI-C Clock

ESC_PDI_UC_IRQ 14 (6] EtherCAT PDI IRQ Interrupt Line

PMBUSA_SDA 15 I/OD | PMBus-A Open-Drain Bidirectional Data
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Table 5-1. Pin Attributes (continued)

SIGNAL NAME MUX POSITION

256
ZEJ

176
PTP

169
NMR

100
PZP

PIN
TYPE

DESCRIPTION

GP10223 0,4,8,12

TDO 1

EPWM7 B 2
EMIF1_A11 3
OUTPUTXBARS5 5
SCIA_TX 6
UARTB_RX 7
I2CA_SCL 9
SPIC_PTE 10
PMBUSA_SCL 15

R12

78

M9

47

110

0

O O 0O O

I/0D
/10
1/0D

General-Purpose Input Output 223

JTAG scan out, test data output (TDO). The contents
of the selected register (instruction or data) are shifted
out of TDO on the falling edge of TCK.

ePWM-7 Output B

External Memory Interface 1 address line 11
Output X-BAR Output 5

SCI-A Transmit Data

UART-B Serial Data Receive

12C-A Open-Drain Bidirectional Clock
SPI-C Peripheral Transmit Enable (PTE)
PMBus-A Open-Drain Bidirectional Clock

GP10224 0,4,8,12
ERRORSTS 1

EMIF1_SDCKE 2

XCLKOUT 3

OUTPUTXBAR1 5
SD2_C1 13
ESC_PDI_UC_IRQ 14

P16

92

L12

110

General-Purpose Input Output 224

Error Status Output. This signal requires an external
pulidown.

External Memory Interface 1 SDRAM clock enable

External Clock Output. This pin outputs a divided-
down version of a chosen clock signal from within the
device.

Output X-BAR Output 1
SDFM-2 Channel 1 Clock Input
EtherCAT PDI IRQ Interrupt Line

TEST, JTAG, AND RESET

TCK

R13

81

M10

50

JTAG test clock with internal pullup.

TMS

T13

80

N10

49

110

JTAG test-mode select (TMS) with internal pullup. This
serial control input is clocked into the TAP controller on
the rising edge of TCK. This device does not have a
TRSTn pin. An external pullup resistor (recommended
2.2 kQ) on the TMS pin to VDDIO should be placed

on the board to keep JTAG in reset during normal
operation.

VREGENZ

J16

119

E10

64

Internal voltage regulator enable with internal pullup.
Tie low to VSS to enable internal VREG. Tie high to
VDDIO to use an external supply.

XRSn

G14

124

D12

69

1/0D

Device Reset (in) and Watchdog Reset (out). During

a power-on condition, this pin is driven low by the
device. An external circuit may also drive this pin to
assert a device reset. This pin is also driven low by the
MCU when a watchdog reset occurs. During watchdog
reset, the XRSn pin is driven low for the watchdog
reset duration of 512 OSCCLK cycles. A resistor
between 2.2 kQ and 10 kQ should be placed between
XRSn and VDDIO. If a capacitor is placed between
XRSn and VSS for noise filtering, it should be 100

nF or smaller. These values will allow the watchdog

to properly drive the XRSn pin to VOL within 512
OSCCLK cycles when the watchdog reset is asserted.
This pin is an open-drain output with an internal pullup.
If this pin is driven by an external device, it should be
done using an open-drain device.

POWER AND GROUND

VDD3VFL

R11,
™

72

M8

44

3.3-V Flash power pin. Place a minimum 0.1-uF
decoupling capacitor on each pin. Connect this pin to
3.3-V supply.

VDD

Fo,
F10,
.

K8, K9

16, 76,
17,
137,
169

F5,F7,
G9, J9

8, 45,
63, 78,
95

1.2-V Digital Logic Power Pins. Tl recommends
placing a decoupling capacitor near each VDD pin with
a minimum total capacitance of approximately 20 pF.
The exact value of the decoupling capacitance should
be determined by your system voltage regulation
solution.
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Table 5-1. Pin Attributes (continued)
256 176 169 100 PIN
SIGNAL NAME MUX POSITION ZEJ PTP NMR PZP TYPE DESCRIPTION
3.3-V Analog Power Pins. Place a minimum 2.2-uF
VDDA N1,T6 | 36,54 | L2, M5 | 18, 35 decoupling capacitor to VSSA on each pin. Connect
this pin to 3.3-V supply.
B1, 3,15,
E15, |68, 75,
G7. |89 1 613 | 7,41
G8, 99, Fa Fé 55’ 62‘ 3.3-V Digital I/O Power Pins. Place a minimum 0.1-pF
VDDIO H5,J5,| 114, e TS decoupling capacitor on each pin. Connect this pin to
F8, H9, | 70, 79,
J10, 127, 18 04 3.3-V supply.
K7, 138,
K10, 152,
T15 168
Power pins for the 3.3-V on-chip crystal oscillator
(X1 and X2) and the two zero-pin internal oscillators
VDDOSC G15 120 E11 65 (INTOSC). Place a 0.1-pF (minimum) decoupling
capacitor on each pin. Connect this pin to 3.3-V
supply.
A1,
A16,
G5,
G9, A1,
G10, A13,
G11, F9, G7,
VSS H6, H7,| PAD G8, PAD Digital Ground
H8, H9, H7, H8,
H10, J7,
J6, J7, N13
Jg, J9,
K86,
T16
M3, L1, N1
VSSA N2, T1, | 34,52 ‘= | 17,33 Analog Ground
N5
T5
Crystal oscillator (X1 and X2) ground pin. When
using an external crystal, do not connect this pin to
VSSOSC F15 122 E12 67 the board ground. Instead, connect [t to thelgrolund
reference of the external crystal oscillator circuit. If an
external crystal is not used, this pin may be connected
to the board ground.
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5.3 Signal Descriptions

5.3.1 Analog Signals

Table 5-2. Analog Signals

SIGNAL NAME T?gE DESCRIPTION 256 ZEJ 176 PTP 169 NMR 100 PZP
A0 | ADC-A Input 0 P1 43 L3 25
A1 | ADC-A Input 1 P2 42 K3 24
A2 | ADC-A Input 2 N3 Y| J3 23
A3 | ADC-A Input 3 N4 40 H3 22
A4 | ADC-A Input 4 M4 39 H2 21
A5 | ADC-A Input 5 M5 38 H1 20
A6 | ADC-A Input 6 N6 57 J5 38
A7 | ADC-A Input 7 P6 58 K5
A8 | ADC-A Input 8 R6 59 J6
A9 | ADC-A Input 9 T7 60 K6
A10 | ADC-A Input 10 T8 62 L5 39
A1 | ADC-A Input 11 R8 63 L6 40
A14 | ADC-A Input 14 R1 44 M1 26
A15 | ADC-A Input 15 R2 45 M2 27
AlO225 | Analog Pin Used For Digital Input 225 R1 44 M1 26
AlO226 | Analog Pin Used For Digital Input 226 R2 45 M2 27
AlO227 | Analog Pin Used For Digital Input 227 P1 43 L3 25
AlO228 | Analog Pin Used For Digital Input 228 P2 42 K3 24
AlO229 | Analog Pin Used For Digital Input 229 N3 41 J3 23
AIO230 | Analog Pin Used For Digital Input 230 N4 40 H3 22
AlO231 | Analog Pin Used For Digital Input 231 M4 39 H2 21
AlO232 | Analog Pin Used For Digital Input 232 M5 38 H1 20
AlO233 | Analog Pin Used For Digital Input 233 T2 46 N2 28
AlO234 | Analog Pin Used For Digital Input 234 T3 47 N3 29
AlO235 | Analog Pin Used For Digital Input 235 R3 48 M3 30
AlO236 | Analog Pin Used For Digital Input 236 P3 49 L4 31
AlO237 | Analog Pin Used For Digital Input 237 L4 31 H4 15
AlO238 | Analog Pin Used For Digital Input 238 R5
AlO239 | Analog Pin Used For Digital Input 239 K1
AlO240 | Analog Pin Used For Digital Input 240 P4 51
AlO241 | Analog Pin Used For Digital Input 241 L3
AlO242 | Analog Pin Used For Digital Input 242 K2
BO | ADC-B Input 0 T2 46 N2 28
B1 | ADC-B Input 1 T3 47 N3 29
B2 | ADC-B Input 2 R3 48 M3 30
B3 | ADC-B Input 3 P3 49 L4 31
B4 | ADC-B Input 4 P7 64 M6
B5 | ADC-B Input 5 N7 65 N6
B6 | ADC-B Input 6 N5 55 J4 36
B7 | ADC-B Input 7 P5 56 K4 37
B8 | ADC-B Input 8 P8 66 M7
B9 | ADC-B Input 9 N8 67 N7
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Table 5-2. Analog Signals (continued)

SIGNAL NAME T?gE DESCRIPTION 256 ZEJ 176 PTP 169 NMR 100 PZP
B10 | ADC-B Input 10 R7 61
B11 | ADC-B Input 11 P4 51
B13 | ADC-B Input 13 R5
B14 | ADC-B Input 14 R1 44 M1 26
B15 | ADC-B Input 15 R2 45 M2 27
Co | ADC-C Input 0 H1 22 F1 9
C1 | ADC-C Input 1 J1 23 G1 10
C2 | ADC-C Input 2 L4 31 H4 15
C3 | ADC-C Input 3 L5 30 H5 14
C4 | ADC-C Input 4 M6 29 H6 13
C5 | ADC-C Input 5 L6 28 G6 12
C6 | ADC-C Input 6 K5 27 G5 11
C7 | ADC-C Input 7 K4 26 G4
C8 | ADC-C Input 8 K3 25 G3
C9 | ADC-C Input 9 J2 24 G2
C10 | ADC-C Input 10 L3
C11 | ADC-C Input 11 K2
C13 | ADC-C Input 13 K1
C14 | ADC-C Input 14 R1 44 M1 26
C15 | ADC-C Input 15 R2 45 M2 27
CMP1 HNO | CMPSS-1 High Comparator Negative N4 40 H3 29
- Input 0
CMP1 HN1 | CMPSS-1 High Comparator Negative P2 42 K3 24
- Input 1
CMP1 HPO | CMPSS-1 High Comparator Positive N3 41 J3 23
- Input 0
CMP1 HP1 | CMPSS-1 High Comparator Positive P1 43 L3 25
- Input 1
CMP1_HP2 | CMPSS-1 High Comparator Positive P2 42 K3 24
Input 2
CMP1_HP3 | CMPSS-1 High Comparator Positive N4 40 H3 22
Input 3
CMP1_LNO | CMPSS-1 Low Comparator Negative N4 40 H3 22
Input 0
CMP1 LN1 | CMPSS-1 Low Comparator Negative P2 42 K3 24
- Input 1
CMP1 LPO | CMPSS-1 Low Comparator Positive N3 41 J3 23
- Input 0
CMP1 LP1 | CMPSS-1 Low Comparator Positive P1 43 L3 25
- Input 1
CMP1 LP2 | CMPSS-1 Low Comparator Positive P2 42 K3 24
- Input 2
CMP1 LP3 | CMPSS-1 Low Comparator Positive P3 49 L4 31
- Input 3
CMP2_HNO | CMPSS-2 High Comparator Negative M5 38 H1 20
Input 0
CMP2_HN1 | CMPSS-2 High Comparator Negative N3 41 53 23
Input 1
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Table 5-2. Analog Signals (continued)

SIGNAL NAME T';I:"E DESCRIPTION 256 ZEJ 176 PTP 169 NMR 100 PZP
CMP2_HPO | CMPSS-2 High Comparator Positive M4 39 Ho 1
Input 0
CMP2_HP1 I CMPSS-2 High Comparator Positive Ps 66 M7
Input 1
CMP2_HP2 I CMPSS-2 High Comparator Positive NS 7 N7
Input 2
CMP2 HP3 I CMPSS-2 High Comparator Positive M5 38 1 2
- Input 3
CMP2 LNO | CMPSS-2 Low Comparator Negative M5 38 " 2
- Input 0
CMP2 LN1 | CMPSS-2 Low Comparator Negative N3 a1 13 ”s
- Input 1
CMP2 LPO | CMPSS-2 Low Comparator Positive M4 39 o ’
- Input 0
CMP2 LP1 | CMPSS-2 Low Comparator Positive Ps 66 "7
- Input 1
CMP2_LP2 | CMPSS-2 Low Comparator Positive NS 7 7
Input 2
CMP2_LP3 I CMPSS-2 Low Comparator Positive L6 08 6 0
Input 3
CMP3_HNO I CMPSS-3 High Comparator Negative P3 49 L .
Input 0
CMP3 HN1 I CMPSS-3 High Comparator Negative P5 56 K4 o
- Input 1
CMP3 HPO | CMPSS-3 High Comparator Positive R3 48 V3 i
- Input 0
CMP3 HP1 | CMPSS-3 High Comparator Positive T2 6 \o i
- Input 1
CMP3 HP2 | CMPSS-3 High Comparator Positive 3 47 N3 2
- Input 2
CMP3 LNO | CMPSS-3 Low Comparator Negative P3 49 L N
- Input 0
CMP3_LN1 | CMPSS-3 Low Comparator Negative P5 56 K4 -
Input 1
CMP3_LPO I CMPSS-3 Low Comparator Positive R3 48 v i
Input 0
CMP3_LP1 I CMPSS-3 Low Comparator Positive T 46 \2 i
Input 1
CMP3 LP2 I CMPSS-3 Low Comparator Positive T3 47 \3 %
- Input 2
CMP3 LP3 | CMPSS-3 Low Comparator Positive L5 30 s o
- Input 3
CMP4 HNO | CMPSS-4 High Comparator Negative R2 45 V2 .
- Input 0
CMP4 HN1 | CMPSS-4 High Comparator Negative R7 61
- Input 1
CMP4 HPO | CMPSS-4 High Comparator Positive R1 a4 " i
- Input 0
CMP4_HP1 | CMPSS-4 High Comparator Positive R7 61
Input 1
CMP4_HP2 I IC;I\;IuPtSzSA High Comparator Positive P4 51
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Table 5-2. Analog Signals (continued)

SIGNAL NAME T';I;‘E DESCRIPTION 256 ZEJ 176 PTP 169 NMR 100 PZP
CMP4_HP3 | CMPSS-4 High Comparator Positive R2 45 M2 27
Input 3
CMP4_LNO | CMPSS-4 Low Comparator Negative R2 45 M2 27
Input 0
CMP4_LN1 I CMPSS-4 Low Comparator Negative R7 61
Input 1
CMP4 LPO I CMPSS-4 Low Comparator Positive R 44 MA 26
- Input 0
CMP4 LP1 I CMPSS-4 Low Comparator Positive R7 61
- Input 1
CMP4 LP2 | CMPSS-4 Low Comparator Positive P4 51
- Input 2
CMP4 LP3 | CMPSS-4 Low Comparator Positive P6 58 K5
- Input 3
CMP5 HNO | CMPSS-5 High Comparator Negative L6 28 G6 12
- Input 0
CMP5_HN1 | CMPSS-5 High Comparator Negative p7 64 M6
Input 1
CMP5_HPO | CMPSS-5 High Comparator Positive M6 29 H6 13
Input 0
CMP5_HP1 | CMPSS-5 High Comparator Positive p7 64 M6
Input 1
CMP5 HP2 | CMPSS-5 High Comparator Positive N7 65 N6
- Input 2
CMP5 LNO | CMPSS-5 Low Comparator Negative L6 28 c6 12
- Input 0
CMP5 LN1 | CMPSS-5 Low Comparator Negative p7 64 M6
- Input 1
CMP5 LPO | CMPSS-5 Low Comparator Positive M6 29 He 13
- Input 0
CMP5 LP1 | CMPSS-5 Low Comparator Positive p7 64 M6
- Input 1
CMP5_LP2 | CMPSS-5 Low Comparator Positive N7 65 N6
Input 2
CMP5_LP3 | CMPSS-5 Low Comparator Positive T7 60 K6
Input 3
CMP6_HNO | CMPSS-6 High Comparator Negative L5 30 H5 14
Input 0
CMP6 HN1 | CMPSS-6 High Comparator Negative H1 22 F1 9
- Input 1
CMP6 HPO | CMPSS-6 High Comparator Positive L4 31 Ha 15
- Input 0
CMP6 HP1 | CMPSS-6 High Comparator Positive H1 22 F1 9
- Input 1
CMP6 HP2 | CMPSS-6 High Comparator Positive i 23 G1 10
- Input 2
CMP6 LNO | CMPSS-6 Low Comparator Negative L5 30 H5 14
- Input 0
CMP6_LN1 | CMPSS-6 Low Comparator Negative H1 22 F1 9
Input 1
CMP6_LPO | IC;I\;IuPtSOS-B Low Comparator Positive L4 31 Ha 15
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Table 5-2. Analog Signals (continued)

SIGNAL NAME T';I:"E DESCRIPTION 256 ZEJ 176 PTP 169 NMR 100 PZP
CMP6_LP1 | CMPSS-6 Low Comparator Positive H1 - e .
Input 1
CMP6_LP2 I CMPSS-6 Low Comparator Positive 1 3 o I
Input 2
CMP7_HNO I CMPSS-7 High Comparator Negative PG 58 K5
Input 0
CMP7 HN1 I CMPSS-7 High Comparator Negative N5 55 u i
- Input 1
CMP7 HPO | CMPSS-7 High Comparator Positive NG 57 5 i
- Input 0
CMP7 HP1 | CMPSS-7 High Comparator Positive N5 55 B %
- Input 1
CMP7 HP2 | CMPSS-7 High Comparator Positive P5 56 4 o
- Input 2
CMP7 LNO | CMPSS-7 Low Comparator Negative PG 58 K5
- Input 0
CMP7_LN1 | CMPSS-7 Low Comparator Negative N5 55 u i
Input 1
CMP7_LPO I CMPSS-7 Low Comparator Positive NG 57 5 i
Input 0
CMP7_LP1 I CMPSS-7 Low Comparator Positive N5 55 “ i
Input 1
CMP7 LP2 I CMPSS-7 Low Comparator Positive P5 56 K4 o
- Input 2
CMP8 HNO | CMPSS-8 High Comparator Negative 17 60 K6
- Input 0
CMP8 HN1 | CMPSS-8 High Comparator Negative T8 62 s %
- Input 1
CMP8_HPO | CMPSS-8 High Comparator Positive R6 50 6
Input 0
CMP8 HP1 | CMPSS-8 High Comparator Positive T8 62 s i
- Input 1
CMP8_HP2 | CMPSS-8 High Comparator Positive RS 63 6 4
Input 2
CMP8_LNO I CMPSS-8 Low Comparator Negative 17 60 K6
Input 0
CMP8_LN1 I CMPSS-8 Low Comparator Negative T8 62 s i
Input 1
CMP8 LPO I CMPSS-8 Low Comparator Positive R6 59 6
- Input 0
CMP8 LP1 | CMPSS-8 Low Comparator Positive T8 62 s i
- Input 1
CMP8 LP2 | CMPSS-8 Low Comparator Positive RS 63 6 40
- Input 2
CMP9 HNO | CMPSS-9 High Comparator Negative P 4 s 25
- Input 0
CMP9 HN1 | CMPSS-9 High Comparator Negative NS 7 .
- Input 1
CMP9_HPO | CMPSS-9 High Comparator Positive R5
Input O
CMP9_HP1 I IC;I\;IuPtS18-9 High Comparator Positive KA1
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Table 5-2. Analog Signals (continued)

SIGNAL NAME T?IEE DESCRIPTION 256 ZEJ 176 PTP 169 NMR 100 PZP
CMP9_HP2 | CMPSS-9 High Comparator Positive P6 58 K5
Input 2
CMP9_LNO | CMPSS-9 Low Comparator Negative P1 43 L3 25
Input 0
CMP9_LN1 | CMPSS-9 Low Comparator Negative N8 67 N7
Input 1
CMP9 LPO | CMPSS-9 Low Comparator Positive R5
- Input 0
CMP9 LP1 | CMPSS-9 Low Comparator Positive K1
- Input 1
CMP9 LP2 | CMPSS-9 Low Comparator Positive M5 38 H1 20
- Input 2
CMP10 HNO | CMPSS-10 High Comparator Negative P8 66 M7
- Input 0
CMP10 HNA1 | CMPSS-10 High Comparator Negative M6 29 H6 13
- Input 1
CMP10_HPO | CMPSS-10 High Comparator Positive L3
Input O
CMP10_HP1 | CMPSS-10 High Comparator Positive K5 27 G5 11
Input 1
CMP10_HP2 | CMPSS-10 High Comparator Positive K3 25 G3
Input 2
CMP10 LNO | CMPSS-10 Low Comparator Negative P8 66 M7
- Input 0
CMP10 LN1 | CMPSS-10 Low Comparator Negative M6 29 H6 13
- Input 1
CMP10 LPO | CMPSS-10 Low Comparator Positive L3
- Input O
CMP10 LP1 | CMPSS-10 Low Comparator Positive K5 o7 G5 11
- Input 1
CMP10 LP2 | CMPSS-10 Low Comparator Positive K3 25 a3
- Input 2
CMP11_HNO | CMPSS-11 High Comparator Negative T2 46 N2 28
Input 0
CMP11_HN1 | CMPSS-11 High Comparator Negative K1
Input 1
CMP11_HPO | CMPSS-11 High Comparator Positive K2
Input 0
CMP11 HP1 | CMPSS-11 High Comparator Positive K4 26 Ga
- Input 1
CMP11 HP2 | CMPSS-11 High Comparator Positive 52 24 G2
- Input 2
CMP11 LNO | CMPSS-11 Low Comparator Negative T 46 N2 28
- Input O
CMP11 LNA1 | CMPSS-11 Low Comparator Negative K1
- Input 1
CMP11 LPO | CMPSS-11 Low Comparator Positive K2
- Input 0
CMP11_LP1 | CMPSS-11 Low Comparator Positive Ka 2 G4
Input 1
CMP11_LP2 | CMPSS-11 Low Comparator Positive 52 24 G2
Input 2
DACA_OUT O Buffered DAC-A Output. P1 43 L3 25
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Table 5-2. Analog Signals (continued)

SIGNAL NAME T?IEE DESCRIPTION 256 ZEJ 176 PTP 169 NMR 100 PZP

DACC_OUT (0] Buffered DAC-C Output. T3 47 N3 29

Optional external reference voltage for
on-chip DACs.

ADC-A high reference. This voltage
must be driven into the pin from
external circuitry. Place at least a 2.2-
WUF capacitor on this pin for the 12-bit
mode, or at least a 22-uF capacitor for
the 16-bit mode. This capacitor should
be placed as close to the device as
possible between the VREFHIA and
VREFLOA pins. NOTE: Do not load this
pin externally

VDAC | T2 46 N2 28

VREFHIA | M2 37 K2 19

ADC-B high reference. This voltage
must be driven into the pin from
external circuitry. Place at least a 2.2-
uF capacitor on this pin for the 12-bit
mode, or at least a 22-uF capacitor for
the 16-bit mode. This capacitor should
be placed as close to the device as
possible between the VREFHIB and
VREFLOB pins. NOTE: Do not load this
pin externally

VREFHIB | R4 53 M4 34

ADC-C high reference. This voltage
must be driven into the pin from
external circuitry. Place at least a 2.2-
uF capacitor on this pin for the 12-bit
mode, or at least a 22-yF capacitor for
the 16-bit mode. This capacitor should
be placed as close to the device as
possible between the VREFHIC and
VREFLOC pins. NOTE: Do not load this
pin externally

VREFLOA | ADC-A Low Reference M1 33 K1 16
VREFLOB | ADC-B Low Reference T4 50 N4 32
VREFLOC | ADC-C Low Reference L1 32 J1 16

VREFHIC | L2 35 J2 19
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5.3.2 Digital Signals

Table 5-3. Digital Signals

SIGNAL NAME T';IltlE DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP
ADCSOCAO o ADC Start of Conversion A Output for External ADC 8 12 D1, G4 4.18 B1.E3 3
(from ePWM modules)
ADCSOCBO o ADC Start of Conversion B Output for External ADC 10 D4 1 B3 100
(from ePWM modules)

5, 18, 30, 36, C15, E7, F3, K15, |10, 63, 64, 79, A12, D3, ES6, 40, 48,
CANA_RX CAN-A Receive 58, 61, 62,70, |K16,L10,L13, 83, 103, 107, H10, H11, J10, |52, 56,

214,215 P7, P12, R8 108, 135, 165 L6, L9, M6, N11 |57, 76

4,19, 31, 37, B2, B15,D7,D8, |12,55, 66, 84, B11, D1, D6, 36, 53,
CANA_TX o CAN-A Transmit 59, 62, 63,71, |K14,K15,L14, 104, 108, 109, G13, H10, H13, |57, 58,

207, 217 N5, N12, P8 136, 158, 164 J4, M7, M11 77,93

0, 32, 40, 91, EG6, F8, J14, N8, |67, 87, 116, 160, | B4, E7, F12,
CLB_OUTPUTXBAR1 o CLB Output X-BAR Output 1 218 P13 173 N7, N12 89,98
CLB_OUTPUTXBAR2 (o} CLB Output X-BAR Output 2 1, 33,41, 92 A5, A7,R10, R15 |69, 89, 161, 174 "m’ZAG' L7, g; 90,
CLB_OUTPUTXBAR3 o CLB Output X-BAR Output 3 5,34,93 C5, E7, P10 70, 165, 175 A3, E6, K7 42
CLB_OUTPUTXBAR4 o CLB Output X-BAR Output 4 8, 35,94 D1, D5, N10 18,71, 176 A2, E3, N8 43
CLB_OUTPUTXBARS5 o CLB Output X-BAR Output 5 10,36,42,95 |A4,D4,E16,P12 |1,83,130 B3, C12,N11 73, 100
CLB_OUTPUTXBAR6 o CLB Output X-BAR Output 6 ;g 37,43, 44, m,ZDﬂS, G4, 012, 4, 84,113, 131 311’1(:11’ F10, 3,74
CLB_OUTPUTXBAR?7 o CLB Output X-BAR Output 7 13,38,45,97 |A3,C4,J13,M12 |5,85,115 C1, F11,L11 4
CLB_OUTPUTXBARS o CLB Output X-BAR Output 8 15, 39, 75, 98 B14, C3,E2,L12 |7, 86, 142 A10,C3 6
EMIF1_AO (0] External Memory Interface 1 address line 0 35,38 M12, N10 71,85 L11, N8 43
EMIF1_A1 (0] External Memory Interface 1 address line 1 12, 36, 39 G4, L12, P12 4,83, 86 B1, N11 3
EMIF1_A2 (0] External Memory Interface 1 address line 2 37,40 N12, P13 84, 87 M11, N12
EMIF1_A3 o External Memory Interface 1 address line 3 38, 41 M12, R15 85, 89 L11, M12 51
EMIF1_A4 o External Memory Interface 1 address line 4 39, 44 J12,L12 86, 113 F10
EMIF1_AS5 (0] External Memory Interface 1 address line 5 45, 49, 101 J13, N9, P15 93, 115 F11,L13
EMIF1_A6 (o) External Memory Interface 1 address line 6 46, 50, 102 C13,F14, P14 94,128 K9 71
EMIF1_A7 (0] External Memory Interface 1 address line 7 47, 51 E14, N14 95,129 K10 72
EMIF1_A8 (o) External Memory Interface 1 address line 8 48, 52 N15, R16 90, 96 K11, M13
EMIF1_A9 (0] External Memory Interface 1 address line 9 49, 53 N16, P15 93, 97 K12, L13
EMIF1_A10 (0] External Memory Interface 1 address line 10 50, 54, 106 F1, M13, P14 20, 94, 98 K9, K13

" 51,109, 133, G3, J15, L5, N14, F13, H5, K10,

EMIF1_A11 o External Memory Interface 1 address line 11 206, 223 R12 30, 78, 95, 118 M9 14, 47
EMIF1_A12 o External Memory Interface 1 address line 12 52,108 G2,N15 96 K11
EMIF1_A13 (0] External Memory Interface 1 address line 13 0, 86 B9, F8 156, 160 B7,E7 87, 89
EMIF1_A14 (o) External Memory Interface 1 address line 14 1, 87 A7, A9 157, 161 A6, C7 88, 90
EMIF1_A15 (0] External Memory Interface 1 address line 15 2,88 B6, B7 162, 170 B6, C5 91
EMIF1_A16 (0] External Memory Interface 1 address line 16 89 C6 171 D5 96
EMIF1_A17 o External Memory Interface 1 address line 17 90 D6 172 E5 97
EMIF1_A18 o External Memory Interface 1 address line 18 91 E6 173 B4 98
EMIF1_A19 o External Memory Interface 1 address line 19 92 A5 174 A4 99

20, 33, 63,93, |[C2,C5,G12, K14, |13, 69, 109, 126, | A3, D10, E1,
EMIF1_BAO o External Memory Interface 1 bank address 0 103 R10 175 G13, L7 58

21,34,64,92, |A5,D2, D5, F4, 14,70, 110, 174, | A2, Ad, E2, 2,42,
EMIF1_BA1 (0] External Memory Interface 1 bank address 1 94,100 K13, P10 176 G12, K7 59, 99

10, 23, 86, 89, |B9, C6, D4, G1, 1,21, 23, 156, B3, B7, D5, F2, |10, 87,
EMIF1_CAS (0] External Memory Interface 1 column address strobe 200 i) 171 G1 96, 100
EMIF1_CLK (0] External Memory Interface 1 clock 30, 214 L10, R8 63,79 L6, L9 40, 48
EMIF1_CSOn (o) External Memory Interface 1 chip select 0 13, 32,218 A3, J14, N8 5,67, 116 C1, F12, N7 4

] 18,28, 34,38, |F3,M12,N11, P7, (10, 64, 70, 74, D3, K7, K8,
EMIF1_CS2n o External Memory Interface 1 chip select 2 215 P10 85 L11, M6 42
EMIF1_CS3n (0] External Memory Interface 1 chip select 3 19, 29, 35,216 | B2, N7,N10, P11 [12,65,71,73 D1, L8, N6, N8 |43
; 28, 30, 84, 214, | D9, L10, N11, P7, |63, 64,74, 79, A8, K8, L6, L9, |40,48,

EMIF1_CS4n o External Memory Interface 1 chip select 4 215 RS 154 ™ 85
EMIF1_DO 110 External Memory Interface 1 data line 0 55, 85 C9, M14 100, 155 A7,J13 86
EMIF1_D1 /0 | External Memory Interface 1 data line 1 56, 83, 84 D9, D12, M15 101, 151, 154 A8, C8, J12 85
EMIF1_D2 110 External Memory Interface 1 data line 2 57,82 E12, M16 102, 150 D8, J11
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Table 5-3. Digital Signals (continued)

SIGNAL NAME T?Fr"lE DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP
EMIF1_D3 110 External Memory Interface 1 data line 3 58, 81 F12,L13 103, 149 J10 52
EMIF1_D4 110 External Memory Interface 1 data line 4 59, 80 A13,L14 104, 148 E8, H13 53, 83
EMIF1_D5 110 External Memory Interface 1 data line 5 60, 79 D13, L15 105, 146 B9 54
EMIF1_D6 110 External Memory Interface 1 data line 6 61,78 E13, K16 107, 145 C9, H!1 56, 82
EMIF1_D7 110 External Memory Interface 1 data line 7 62,77 F13, K15 108, 144 D9, H10 57
EMIF1_D8 110 External Memory Interface 1 data line 8 76 A14 143 E9
EMIF1_D9 110 External Memory Interface 1 data line 9 75 B14 142 A10
EMIF1_D10 110 External Memory Interface 1 data line 10 74 C14 141 B10
EMIF1_D11 110 External Memory Interface 1 data line 11 73 D14 140 C10 81
EMIF1_D12 110 External Memory Interface 1 data line 12 72,215 A15, P7 64, 139 A11, M6 80
EMIF1_D13 /0 | External Memory Interface 1 data line 13 71, 208, 216 B15, N7, P5 56, 65, 136 B11, K4, N6 37,77
EMIF1_D14 110 External Memory Interface 1 data line 14 70, 209 C15, N6 57,135 A12, J5 38,76
EMIF1_D15 /0 | External Memory Interface 1 data line 15 69, 210 B16, P6 58, 134 B12, K5 75
EMIF1_D16 110 External Memory Interface 1 data line 16 68, 129 C16, L9 133 B13
EMIF1_D17 /0 | External Memory Interface 1 data line 17 14, 67,99, 128 |B3,C1,D15, M9 |6, 17,132 C2,E4 5
EMIF1_D18 110 External Memory Interface 1 data line 18 66, 127 K11, R9 112 G10 61
EMIF1_D19 110 External Memory Interface 1 data line 19 65, 126 K12, T9 111 G111 60
EMIF1_D20 110 External Memory Interface 1 data line 20 64, 125 K13, M8 110 G12 59
EMIF1_D21 110 External Memory Interface 1 data line 21 63, 124 K14, L8 109 G13 58
EMIF1_D22 110 External Memory Interface 1 data line 22 62, 123 K15, M7 108 H10 57
EMIF1_D23 110 External Memory Interface 1 data line 23 61, 122 K16, L7 107 H11 56
EMIF1_D24 /0 | External Memory Interface 1 data line 24 37, 60, 100, 120 | F4, L15, M11, N12 | 84, 105 M11 2,54
EMIF1_D25 110 External Memory Interface 1 data line 25 59, 119 L14, M10 104 H13 53
EMIF1_D26 110 External Memory Interface 1 data line 26 58, 115 L13, P9 103 J10 52
EMIF1_D27 110 External Memory Interface 1 data line 27 57, 114 J4, M16 102 J1
EMIF1_D28 /O | External Memory Interface 1 data line 28 56, 113 J3, M15 101 J12
EMIF1_D29 110 External Memory Interface 1 data line 29 55,112 H4, M14 100 J13
EMIF1_D30 110 External Memory Interface 1 data line 30 54, 111 H3, M13 98 K13
EMIF1_D31 110 External Memory Interface 1 data line 31 53, 110 H2, N16 97 K12
EMIF1_DQMO o E;(tt:r(r)\al Memory Interface 1 Input/output mask for gof4 88, 92, A5, B6, E8, F7, J2 ?47&01?57)4166 é‘; A5, C5, D7, 99
EMIF1_DQM1 o E;(tt:r?al Memory Interface 1 Input/output mask for ;055 88, 89, ﬁg A10, B6, C6, ??01 ??,1167, 253 B8, C5, D5, 84,96
EMIF1_DQM2 o E;(tt:r;al Memory Interface 1 Input/output mask for 51;? 33585, 90, Eg 5191 D6, ES6, 17371 ?g 155, 275 ?411,003, E5, §g1 ;7
EMIF1 DQM3 o External Memory Interface 1 Input/output mask for 27,87,91,99, |A9, C1,E6,G13, |17,28, 125,157, |B4, C7, D11, 12, 88,

- byte 3 204 L6 173 E4, G6 98
EMIF1_OEn (0] External Memory Interface 1 output enable 32, 37,66,218 |J14, K11, N8, N12 |67, 84, 112, 116 ;172 G10, M11, 61
EMIF1_RAS (0] External Memory Interface 1 row address strobe ?932 87,90, Qf A9, D1, D6, 117‘218‘ 22,157, g: D2, B3, 5, 9, 88,97
EMIF1_RNW o External Memory Interface 1 read not write 31, 33,63,217 | D8, K14, P8, R10 |66, 69, 109, 158 |G13, L7, M7 58
EMIF1_SDCKE o External Memory Interface 1 SDRAM clock enable 29, 216, 224 N7, P11, P16 65, 73, 92 L8, L12, N6
EMIF1_WAIT I 5@?{"3' Memory Interface 1 Asynchronous SRAM | 35 4 K13, P12 83, 110 G12, N1 59
EMIF1_WEn o External Memory Interface 1 write enable 21’736’ 65, 206, 218’2K12’ L5, P8, ?2’866’ 83, 111, (1311: HS, M7, 14, 60
EPWM1_A o ePWM-1 Output A 0, 145 F8, H15 160 E7 89
EPWM1_B o ePWM-1 Output B 1, 146 A7,H16 161 A6 90
EPWM2_A (o} ePWM-2 Output A 2,147 B7, H12 162 B6 91
EPWM2_B (o} ePWM-2 Output B 3,148 C7,C12 163 Cé6 92
EPWM3_A o ePWM-3 Output A 4,149 B12, D7 164 D6 93
EPWM3_B o ePWM-3 Output B 5, 60, 150 A12,E7,L15 105, 165 E6 54
EPWM4_A o ePWM-4 Output A 6, 46, 151 F7,F11, F14 128, 166 A5 71
EPWM4_B o ePWM-4 Output B 7,47,152 A6, E11, E14 129, 167 B5 72
EPWM5_A o ePWM-5 Output A 8,59, 153 D1, D11, L14 18, 104 E3, H13 53
EPWM5_B o ePWM-5 Output B 9,73,154 C11, D14, E1 19, 140 C10, F3 81
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Table 5-3. Digital Signals (continued)

SIGNAL NAME Lot DESCRIPTION GPIO 256 ZEJ 176 PTP 169NMR | 100 PZP
EPWMB_A 0 |ePWM-6 Output A 10,155,220 | B11, D4, F16 1,123 B3, D13 68, 100
EPWM6_B O |ePWM-6OutputB 11,156,221 | A1, E4, G16 |2, 121 B2, E13 1,66
EPWM7_A O |ePWM7 OutputA 12,157,222 |E10,G4 T12  |4,77 B1, N9 3,46
EPWM7 B 0 |ePWM-7 Output B 13,158,223 |A3,D10,R12  |5,78 C1, M9 4,47
EPWMS_A 0 |ePwM-8 Output A 12'9’52'1;4' 9, Eiéyc;écm,cm, 817, 62.108, ?118'&2* B4, 15 39,52
o Jmiaous N e L L e
EPWMg_A 0 |ePwM-9 Output A 13’3’6?6:6’100’ j\:g’*}?ﬁi@’ P4 18,100, 118,143 |30 E9 13 15 68
EPWM9_B 0 |ePwM-9OutputB 10.04.77,162, | A8 E3, F13.K4, 1,26, 110,144 23094 |50
EPWM10_A 0 |ePWM-10 Output A 18,65,76,163, | B8, E13, F3, K12, 14, 59, 111,145 | £ D3 G11, | 13,60,
EPWM10_B 0 |ePWM-10 Output B 23666'79’164' Eg,cs,m&m, 12,30, 112, 146 52,01,610, 14, 61
EPWM11_A O |ePWM-11 Output A 28'769'80'165' 31_3’ B16,C2,F6, | 13 55 134, 148 | B12, E1, E8, J4 22'75'
EPWM11_B 0 |ePwWM-11 OutputB 21,70, 81,166, 1 85, C15, 02, F12, |14 56,135,149 |A12, E2,Ka |37, 76
EPWM12_A 0 |ePWM-12 Output A ?3'9,7;632'167' ﬁ Bi5 ES. B12, |11, 22,597,136, E}?'J?Z' D8, g 38,77
0 |opmzoupuis o 200,209, | A8 DUDIZIS 2T 0 | tce, 10
EPWM13_A 0 |ePWM-13 Output A 24,40,85,130, | 09,8, J2. P13, |54, 87,155, 150 | A".°7 %% g6
EPWM13_B 0 |ePWM-13 Output B 25, 41,86,131, | A10.B9, K3, N13. | 55, 89, 153, 156 | B1 883 |°1, 84,
o mirvoman PR R
> omreomms R L D D D
EPWM15_A O |ePWM-15 Output A 28,90.89,141, | G0 W13, NT%. PT. |64, 74,904,171 | D5, K8, K9, M6 |96
EPWM15_B 0 |ePWM-15 Output B 29,.91,90,142, | D8 H14,NT. N4, | 65 73,95, 172 | E5, K10,18, N6 |97
EPWM16_A 0 |ePWM-16 Output A 30,52, 91,106, | £6, F1, L10,N15, 120,63, 79,961 gg, k11, L6, L9 |0 *®
EPWM16_B 0 |ePWM-16 Output B 31,55,92,107, | A5,D8, F2, M14, |86 100,158, | og y13,m7 |09
EPWM17_A 0 |ePWM-17 Output A °0,67.93,108, 1 G0, D15, G2 H1, 122,101,132 a3 p1, 912 o
EPWM17_B 0 |ePWM-17 Output B %’9,6;638’ o4, %g; Do, 63,41, fgéj‘ﬁémz ﬁff}% Gt 40,56
EPWM18_A 0 |ePWM-18 Output A 33&?26?5’101' ﬁ‘}f;?oﬂ' N9 124,70, 84,147 A2 C2KT 4y
EPWM18_B O |ePWM-18 Output B ?25?2626,102, ,\BA‘:ZC:ﬁ'OK& H16. 125, 71,85, 106 [oor 12 4g
EQEP1_A I |eQEP-1Input A 13'320' 80.96. E:ACZY D4, K4 14 13,26,04  |B3,E1,G4,K9 [100
EQEP1 B | |eQEP-1 Input B 11,21,51,97 | C4,D2, E4, N14 |2, 14, 95 B2, E2, K10 |1
EQEP1_INDEX 10 |eQEP-1 Index ;g'o’nggf" 9, ’,\*fé:%*em'“' S 17212329, (Hzé: E4F2C1 14 10,13
EQEP1_STROBE 10 |eQEP-1 Strobe 12.22.52,98, | A2 E2. G4 M1 14 11,2206 [B1,D2,F1,K11 3,9
EqEr2 A «QEP-2 Input A 53,1’54216;8,100, 5::35:\‘3;_ 4,02, |24,55.98, 145, [C0,D7.G2.34, [, g5 g
T T P e
EQEP2_INDEX 10 |eQEP-2 Index 53,;;31,103, Efﬁ:gﬁg f;é’si‘gz,wz, E;OL?:'N’ 1
EQEP2_STROBE 10 |eQEP-2 Strobe %fgbgo,mz ﬁ;s,ﬁ;?;\g”' 28.07.101.125, 5’;1131'528’ G, |3%.%8
EQEP3 A “QEP-3 Input A 6, 29,62, 104, El?:E;'Kw 04, 74,106, 147, ﬁg:a%mo, 5
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Table 5-3. Digital Signals (continued)

SIGNAL NAME T';IF’;‘E DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP

EQEP3 B | 6QEP-3 Input B ;129 63, 105, é(;} K14, L16, N7, ?2,773, 106, 109, ESS l\(|3613 H12, 58
EQEP3_INDEX /0 |eQEP-3 Index 2131 65,107, Eg B1,F2, K12, 19, 66, 111, 158 | F3, G11, M7 60
EQEP3_STROBE /0 |eQEP-3 Strobe gﬁo 64,106, g; F1, K13, L10, 1?620’ 63,79, E3, G12, L6, L9 48‘ 48,
EQEP4_A | eQEP-4 Input A 32,42,95,218 |A4,E16,J14,N8 |67, 116, 130 C12,F12,N7 |73
EQEP4_B | eQEP-4 Input B 33, 43, 96 B4, D16, R10 69, 131 C11,L7 74
EQEP4_INDEX /0 |eQEP-4 Index 35,98 E2, N10 71 N8 43
EQEP4_STROBE /0 |eQEP-4 Strobe 34,97 C4, P10 70 K7 42
EQEP5_A | eQEP-5 Input A 15, 74,108, 147 | C3, C14, G2, H12 |7, 141 B10, C3 6
EQEP5_B | eQEP-5 Input B 12‘825’ 75,109, 33068314 c12, 8,142,153 A10, B8, C4 84
EQEP5_INDEX /0 |eQEP-5 Index 12618, o ﬁ;z B3, F3, F13, 6, 10, 144 C2,D3, D9 5
EQEP5_STROBE IO |eQEP-5 Strobe 13517' 76110, ﬁi A14.B12.E3. |5 9,143 C1, D4, E9 4
EQEP6_A | eQEP-6 Input A 84, 211 D9, R6 59, 154 A8, J6 85
EQEP6_B | eQEP-6 Input B 66, 85, 212 C9, K11, T7 60, 112, 155 A7, G10, K6 61, 86
EQEP6_INDEX /0 |eQEP-6 Index 73,87,219 A9, D14, R7 61, 140, 157 C7,C10 81,88
EQEP6_STROBE /0 |eQEP-6 Strobe 72, 86,213 A15,B9, T8 62, 139, 156 A11,B7,L5 gg 80,
ERRORSTS o Emﬁ:ﬁf“s Output. This signal requires an external | 7q g, 554 A13,D13,P16 |02, 146,148  |B9,E8,L12 |83
ESC_GPIO | EtherCAT General-Purpose Input 0 0, 100 F4,F8 160 E7 2,89
ESC_GPI1 | EtherCAT General-Purpose Input 1 1,101 A7, N9 161 A6 90
ESC_GPI2 | EtherCAT General-Purpose Input 2 2,102 B7,C13 162 B6 91
ESC_GPI3 | EtherCAT General-Purpose Input 3 3,103 C7,G12 126, 163 C6, D10 92
ESC_GPl4 | EtherCAT General-Purpose Input 4 4,104 B13, D7 147, 164 A9, D6 93
ESC_GPI5 | EtherCAT General-Purpose Input 5 5, 105 E7,L16 106, 165 E6, H12
ESC_GPI6 | EtherCAT General-Purpose Input 6 6, 106 F1,F7 20, 166 A5
ESC_GPI7 | EtherCAT General-Purpose Input 7 7,107 A6, F2 167 B5S
ESC_GPI8 | EtherCAT General-Purpose Input 8 108 G2
ESC_GPI9 | EtherCAT General-Purpose Input 9 109 G3
ESC_GPI10 | EtherCAT General-Purpose Input 10 110 H2
ESC_GPI11 | EtherCAT General-Purpose Input 11 111 H3
ESC_GPI12 | EtherCAT General-Purpose Input 12 112 H4
ESC_GPI13 | EtherCAT General-Purpose Input 13 113 J3
ESC_GPI14 | EtherCAT General-Purpose Input 14 114 J4
ESC_GPI15 | EtherCAT General-Purpose Input 15 115 P9
ESC_GPI16 | EtherCAT General-Purpose Input 16 116 H11
ESC_GPI17 | EtherCAT General-Purpose Input 17 97 C4
ESC_GPI18 | EtherCAT General-Purpose Input 18 98 E2
ESC_GPI19 | EtherCAT General-Purpose Input 19 119 M10
ESC_GPI20 | EtherCAT General-Purpose Input 20 120 M11
ESC_GPI21 | EtherCAT General-Purpose Input 21 929 C1 17 E4
ESC_GPI22 | EtherCAT General-Purpose Input 22 122 L7
ESC_GPI23 | EtherCAT General-Purpose Input 23 123 M7
ESC_GPI24 | EtherCAT General-Purpose Input 24 124 L8
ESC_GPI25 | EtherCAT General-Purpose Input 25 125 M8
ESC_GPI26 | EtherCAT General-Purpose Input 26 126 T9
ESC_GPI27 | EtherCAT General-Purpose Input 27 127 R9
ESC_GPI28 | EtherCAT General-Purpose Input 28 128 M9
ESC_GPI29 | EtherCAT General-Purpose Input 29 129 L9
ESC_GPI30 | EtherCAT General-Purpose Input 30 130 T10
ESC_GPI31 | EtherCAT General-Purpose Input 31 131 N13
ESC_GPOO0O (0] EtherCAT General-Purpose Output 0 8,132 D1, T14 18 E3
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Table 5-3. Digital Signals (continued)

SIGNAL NAME TzlgE DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP
ESC_GPO1 o EtherCAT General-Purpose Output 1 9,134 E1, R14 19 F3
ESC_GPO2 o EtherCAT General-Purpose Output 2 40 P13 87 N12
ESC_GPO3 (0] EtherCAT General-Purpose Output 3 1 E4 2 B2 1
ESC_GPO4 o EtherCAT General-Purpose Output 4 12 G4 4 B1 3
ESC_GPO5 o EtherCAT General-Purpose Output 5 13 A3 5 C1 4
ESC_GPO6 (0] EtherCAT General-Purpose Output 6 14 B3 6 Cc2 5
ESC_GPO7 o EtherCAT General-Purpose Output 7 15 C3 7 C3 6
ESC_GPO8 (0] EtherCAT General-Purpose Output 8 141 H13
ESC_GPO9 (0] EtherCAT General-Purpose Output 9 142 H14
ESC_GPO10 o EtherCAT General-Purpose Output 10 95 A4
ESC_GPO11 (0] EtherCAT General-Purpose Output 11 96 B4
ESC_GPO12 o EtherCAT General-Purpose Output 12 145 H15
ESC_GPO13 o EtherCAT General-Purpose Output 13 146 H16
ESC_GPO14 (0] EtherCAT General-Purpose Output 14 147 H12
ESC_GPO15 o EtherCAT General-Purpose Output 15 148 C12
ESC_GPO16 (0] EtherCAT General-Purpose Output 16 149 B12
ESC_GPO17 (0] EtherCAT General-Purpose Output 17 150 A12
ESC_GPO18 o EtherCAT General-Purpose Output 18 151 F11
ESC_GPO19 (0] EtherCAT General-Purpose Output 19 152 E11
ESC_GPO0O20 o EtherCAT General-Purpose Output 20 153 D11
ESC_GPO21 o EtherCAT General-Purpose Output 21 154 Cc1
ESC_GP022 (0] EtherCAT General-Purpose Output 22 155 B11
ESC_GPO23 (0] EtherCAT General-Purpose Output 23 156 A1
ESC_GPO24 (0] EtherCAT General-Purpose Output 24 157 E10
ESC_GPO25 (0] EtherCAT General-Purpose Output 25 158 D10
ESC_GPO26 (0] EtherCAT General-Purpose Output 26 159 C10
ESC_GPO27 (0] EtherCAT General-Purpose Output 27 160 B10
ESC_GPO28 o EtherCAT General-Purpose Output 28 161 E9
ESC_GPO0O29 o EtherCAT General-Purpose Output 29 162 A8
ESC_GPO30 (0] EtherCAT General-Purpose Output 30 163 B8
ESC_GPO31 (0] EtherCAT General-Purpose Output 31 164 C8
ESC_I2C_SCL I/OC | EtherCAT I12C Clock ;(1);141’ 68, 151, g;sRﬁy L10, 63, 79, 89, 133 '\B/|11:; L6, L9, 2(1) 48,
ESC_I2C_SDA I/OC | EtherCAT I12C Data 5?'640’ 67,150, gjhz PD11§ N7, 65,73,87,132 [L8,N6,N12
ESC_LATCHO EtherCAT Latch Signal Input O fgggaga 60, :;11? :‘,"i't N7, P10, ?2'570' 73,94 |k7,Ko, L8, N6 |42, 54
ESC_LATCH1 | | EtherCAT Latch Signal Input 1 ?2'6'32'121' 61, m‘i LR18(?‘T’\§‘)1OY ?8'771' 79,95, Eg;,1f\|§10' LS. :g: ‘;g'
ESC_LED_ERR o EtherCAT Error LED 33, 60, 145, 213 | H15, L15, R10, T8 | 62, 69, 105 L5, L7 39, 54
ESC_LED_LINKO_ACTIVE o EtherCAT Link-0 Active 58, 211 L13, R6 59, 103 J6, J10 52
ESC_LED_LINK1_ACTIVE o EtherCAT Link-1 Active 59, 212 L14,T7 60, 104 H13, K6 53
ESC_LED_RUN o EtherCAT Run LED 39, 61, 146, 219 | H16, K16, L12, R7 | 61, 86, 107 H11 56
ESC_LED_STATE_RUN o EtherCAT LED State Run (255’6133’ 147, H12, J15, K15, L5 | 30, 108, 118 F13, H5, H10 14, 57
ESC_MDIO_CLK o EtherCAT MDIO Clock 52242022 62, E::; E: E?S f;’gsz’ 96, 108, (L3156 H10, K11, ;11 57,
ESC_MDIO_DATA IO |EtherCAT MDIO Data %'3,326171 53, 5;1"_1'521'4“?6;3' fgé%' 97.125, |p11,G6,K12 | 12,72
ESC_PDI_UC_IRQ (] EtherCAT PDI IRQ Interrupt Line 198,222,224 | K4,P16,T12 26,77,92 G4, L12, N9 46
ESC_PHYO_LINKSTATUS | EtherCAT PHY-0 Link Status 55, 86, 148 B9, C12, M14 100, 156 B7,J13 87
ESC_PHY1_LINKSTATUS | EtherCAT PHY-1 Link Status 14, 68, 149 B3, B12, C16 6, 133 B13, C2 5
ESC_PHY_CLK o EtherCAT PHY Clock 48, 54, 154, 206 g}é L5, M13, 30, 90, 98 H5, K13, M13 |14
ESC_PHY_RESETn o EtherCAT PHY Active Low Reset 23,76, 155 A14,B11, G1 21,143 E9, F2
ESC_RX0_CLK | EtherCAT MII Receive-0 Clock 24,777,163 B8, E8, F13 144, 159 D7, D9
ESC_RX0_DATAO | EtherCAT MII Receive-0 Data-0 27, 80, 165 A13, F6, G13 125, 148 D11, E8 83
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Table 5-3. Digital Signals (continued)

SIGNAL NAME T';IF’;‘E DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP
ESC_RXO0_DATA1 | EtherCAT MII Receive-0 Data-1 24,28,81,166 |B5, E8, F12,N11 |74, 149, 159 D7, K8
ESC_RXO0_DATA2 | EtherCAT MII Receive-0 Data-2 29, 82, 167, 210 | E5, E12, P6, P11 |58, 73, 150 D8, K5, L8
ESC_RXO0_DATA3 | EtherCAT MII Receive-0 Data-3 83, 84, 168 D9, D12, F5 151, 154 A8, C8 85
ESC_RX0_DV | EtherCAT MII Receive-0 Data Valid 25,78, 162 A8, A10, E13 145, 153 B8, C9 82, 84
ESC_RX0_ERR | EtherCAT MII Receive-0 Error 26,79, 164 C8, D13, L1 82, 146 B9, L10
ESC_RX1_CLK | EtherCAT MIl Receive-1 Clock 16, 69, 207 B16, D3, N5 8,55, 134 B12, C4, J4 36,75
ESC_RX1_DATAO | EtherCAT MIl Receive-1 Data-0 63 K14 109 G13 58
ESC_RX1_DATA1 | EtherCAT MII Receive-1 Data-1 64 K13 110 G12 59
ESC_RX1_DATA2 | EtherCAT MIl Receive-1 Data-2 65, 141 H13, K12 111 G11 60
ESC_RX1_DATA3 | EtherCAT MII Receive-1 Data-3 66, 142 H14, K11 112 G10 61
ESC_RX1_DV | EtherCAT MII Receive-1 Data Valid 17,70, 208 C15, E3, P5 9, 56, 135 A12, D4, K4 37,76
ESC_RX1_ERR | EtherCAT MII Receive-1 Error 18,71, 209 B15, F3, N6 10, 57, 136 B11, D3, J5 38,77

. 29, 34,104, B13, N7, P10,
ESC_SYNCO o EtherCAT SyncSignal Output 0 127,216 P11, R9 65,70, 73,147 |A9,K7,L8, N6 |42
. 30, 35, 105, L10, L16, M9, 40, 43,
ESC_SYNC1 (0] EtherCAT SyncSignal Output 1 128, 214 N10, R8 63,71,79,106 |H12,L6, L9, N8 48
ESC_TX0_CLK | EtherCAT MIl Transmit-0 Clock 57, 85, 157 C9, E10, M16 102, 155 A7, J11 86
ESC_TX0_DATAO (0] EtherCAT MIl Transmit-0 Data-0 10, 87, 158 A9, D4, D10 1,157 B3, C7 88, 100
ESC_TX0_DATA1 (0] EtherCAT MII Transmit-0 Data-1 11, 88, 159 B6, C10, E4 2,170 B2, C5 1
ESC_TX0_DATA2 o EtherCAT MII Transmit-0 Data-2 12, 89, 160 B10, C6, G4 4,171 B1, D5 3,96
ESC_TX0_DATA3 o EtherCAT MII Transmit-0 Data-3 13, 90, 161 A3, D6, E9 5,172 C1,E5 4,97
ESC_TX0_ENA 110 EtherCAT MII Transmit-0 Enable 56, 84, 156 A11, D9, M15 101, 154 A8, J12 85
ESC_TX1_CLK | EtherCAT MII Transmit-1 Clock 44, 93, 130 C5,J12, T10 113, 175 A3, F10
ESC_TX1_DATAO (0] EtherCAT MIl Transmit-1 Data-0 22,775,131 A2, B14,N13 11, 142 A10, D2
ESC_TX1_DATA1 (0] EtherCAT MII Transmit-1 Data-1 21,74,132,200|C14,D2, J1, T14 |14, 23, 141 B10, E2, G1 10
ESC_TX1_DATA2 (0] EtherCAT MIl Transmit-1 Data-2 20, 73,134,201 |C2, D14, J2, R14 |13, 24, 140 C10, E1, G2 81
ESC_TX1_DATA3 (0] EtherCAT MIl Transmit-1 Data-3 19,72, 202 A15,B2, K3 12, 25,139 A11,D1, G3 80
ESC_TX1_ENA l{e] EtherCAT MII Transmit-1 Enable 45,94, 129 D5, J13, L9 115, 176 A2, F11
EXTSYNCOUT (0] External ePWM Synchronization Pulse 6, 207 F7, N5 55, 166 A5, J4 36
5,9, 13,54, A3, A11,E1,E7, |5,19, 98, 106, C1, E6, F3,
FSIRXA_CLK | FSIRX-A Input Clock 105, 156 L16, M13 165 H12, K13 4
. 3,8,12, 52, C7,C11,D1, G4, |4, 18,96, 126, B1, C6, D10,
FSIRXA_DO FSIRX-A Primary Data Input 103, 154 G12, N15 163 E3 K11 3,92
. . 4,10, 11, 53, B11, B13, D4, D7, |1, 2, 97, 147, A9, B2, B3, D6, |1, 93,
FSIRXA_D1 | FSIRX-A Optional Additional Data Input 104, 155 E4, N16 164 K12 100
FSIRXB_CLK | FSIRX-B Input Clock 11, 60, 112, 162 | A8, E4, H4, L15 2,105 B2 1,54
FSIRXB_DO | FSIRX-B Primary Data Input ?egs 70, 110, E;g C15, 1, H2, 19, 103, 135 A12, F3,J10 52,76
FSIRXB_D1 | FSIRX-B Optional Additional Data Input 10, 59, 111, 161 | D4, E9, H3, L14 1, 104 B3, H13 53, 100
FSIRXC_CLK | FSIRX-C Input Clock 14, 165 B3, F6 6 Cc2 5
FSIRXC_DO | FSIRX-C Primary Data Input 12, 115, 163 B8, G4, P9 4 B1 3
FSIRXC_D1 | FSIRX-C Optional Additional Data Input 13, 116, 164 A3, C8, H11 5 C1 4
17,39, 41,44, |A5, E3, F5,J12, 9, 86, 89, 113, A4, D4, F10,
FSIRXD_CLK | FSIRX-D Input Clock 92, 120, 168 L12, M1, R15 174 M12 51,99
FSIRXD_DO | FSIRX-D Primary Data Input 15,42, 166 B5, C3, E16 7,130 C3, C12 6,73
. . 16, 43, 100, D3, D16, E5, F4,
FSIRXD_D1 | FSIRX-D Optional Additional Data Input 119, 167 M10 8, 131 C4,C11 2,74
2,10, 27, 51, B7, C13, D4, D11, |1, 28, 95, 125, B3, B6, D11, 12,91,
FSITXA_CLK O |FSITX-A Output Clock 102,153,204 |G13, L6, N14 162 G6, K10 100
. 0,9, 26, 49, E1, F4, F8, F11, 19, 27, 82, 93, E7, F3, G5,
FSITXA_DO o FSITX-A Primary Data Output 100, 151, 203 K5 L1, P15 160 L10, L13 2,11,89
. . 1, 8, 25, 50, A7, A10, D1, E11, |18, 25,94, 153, | A6, B8, E3, G3,
FSITXA_D1 o FSITX-A Optional Additional Data Output 101, 152, 202 K3 N9, P14 164 K9 84, 90
FSITXB_CLK o FSITX-B Output Clock ?526 65, 108 EA% b1, G2 K12, 18, 101, 111 E3, G11,J12 60
. 6, 55, 69, 106, |B16, E10, F1, F7, |20, 100, 134,
FSITXB_DO o FSITX-B Primary Data Output 157 M14 166 A5,B12, J13 75
FSITXB_D1 o FSITX-B Optional Additional Data Output ng7 66, 107, Sﬁ'eDm’ F2, K11, 102, 112, 167 B5, G10, J11 61
GPIO0 /0 | General-Purpose Input Output 0 0 F8 160 E7 89
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Table 5-3. Digital Signals (continued)

SIGNAL NAME T?gE DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP
GPIO1 110 General-Purpose Input Output 1 1 A7 161 A6 90
GPI02 /0 | General-Purpose Input Output 2 2 B7 162 B6 91
GPIO3 110 General-Purpose Input Output 3 3 Cc7 163 C6 92
GPIO4 /0 | General-Purpose Input Output 4 4 D7 164 D6 93
GPIO5 /0 | General-Purpose Input Output 5 5 E7 165 E6
GPIO6 /0 | General-Purpose Input Output 6 6 F7 166 A5
GPIO7 110 General-Purpose Input Output 7 7 A6 167 BS
GPIO8 110 General-Purpose Input Output 8 8 D1 18 E3
GPIO9 110 General-Purpose Input Output 9 9 E1 19 F3
GPIO10 110 General-Purpose Input Output 10 10 D4 1 B3 100
GPIO11 110 General-Purpose Input Output 11 1 E4 2 B2 1
GPIO12 /0 | General-Purpose Input Output 12 12 G4 4 B1 3
GPIO13 /0 | General-Purpose Input Output 13 13 A3 5 C1 4
GPIO14 /0 | General-Purpose Input Output 14 14 B3 6 Cc2 5
GPIO15 110 General-Purpose Input Output 15 15 C3 7 C3 6
GPIO16 110 General-Purpose Input Output 16 16 D3 8 C4
GPIO17 110 General-Purpose Input Output 17 17 E3 9 D4
GPIO18 110 General-Purpose Input Output 18 18 F3 10 D3
GPIO19 110 General-Purpose Input Output 19 19 B2 12 D1
GPI1020 /0 | General-Purpose Input Output 20 20 Cc2 13 E1
GP1021 /0 | General-Purpose Input Output 21 21 D2 14 E2
GPI1022 110 General-Purpose Input Output 22 22 A2 1 D2
GPI1023 110 General-Purpose Input Output 23 23 G1 21 F2
GPl1024 110 General-Purpose Input Output 24 24 E8 159 D7
GPI1025 110 General-Purpose Input Output 25 25 A10 153 B8 84
GPI1026 110 General-Purpose Input Output 26 26 L11 82 L10
GPl1027 110 General-Purpose Input Output 27 27 G13 125 D11
GP1028 /0 | General-Purpose Input Output 28 28 N11 74 K8
GPI1029 /0 | General-Purpose Input Output 29 29 P11 73 L8
GPIO30 110 General-Purpose Input Output 30 30 L10 79 L9 48
GPIO31 110 General-Purpose Input Output 31 31 D8 158
GPI1032 110 General-Purpose Input Output 32 32 J14 116 F12
GPIO33 110 General-Purpose Input Output 33 33 R10 69 L7
GPIO34 110 General-Purpose Input Output 34 34 P10 70 K7 42
GPIO35 110 General-Purpose Input Output 35 35 N10 71 N8 43
GPIO36 /0 | General-Purpose Input Output 36 36 P12 83 N11
GPI0O37 /0 | General-Purpose Input Output 37 37 N12 84 M11
GPI038 /0 | General-Purpose Input Output 38 38 M12 85 L1
GPIO39 110 General-Purpose Input Output 39 39 L12 86
GPI1040 110 General-Purpose Input Output 40 40 P13 87 N12
GPI1041 110 General-Purpose Input Output 41 41 R15 89 M12 51
GPl1042 110 General-Purpose Input Output 42 42 E16 130 C12 73
GPI1043 110 General-Purpose Input Output 43 43 D16 131 c1 74
GPI1044 /0 | General-Purpose Input Output 44 44 J12 113 F10
GPI1045 /0 | General-Purpose Input Output 45 45 J13 115 F11
GP1046 /0 | General-Purpose Input Output 46 46 F14 128 71
GPI1047 110 General-Purpose Input Output 47 47 E14 129 72
GPI1048 110 General-Purpose Input Output 48 48 R16 90 M13
GP1049 110 General-Purpose Input Output 49 49 P15 93 L13
GPIO50 110 General-Purpose Input Output 50 50 P14 94 K9
GPIO51 110 General-Purpose Input Output 51 51 N14 95 K10
GPI052 /0 | General-Purpose Input Output 52 52 N15 96 K11
GPIO53 /0 | General-Purpose Input Output 53 53 N16 97 K12
GPIO54 110 General-Purpose Input Output 54 54 M13 98 K13
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Table 5-3. Digital Signals (continued)

SIGNAL NAME T?;‘E DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP

GPIO55 110 General-Purpose Input Output 55 55 M14 100 J13
GPIO56 110 General-Purpose Input Output 56 56 M15 101 J12
GPIO57 110 General-Purpose Input Output 57 57 M16 102 J11
GPIO58 /0 | General-Purpose Input Output 58 58 L13 103 J10 52
GPIO59 /0 | General-Purpose Input Output 59 59 L14 104 H13 53
GPI060 /0 | General-Purpose Input Output 60 60 L15 105 54
GPI1061 110 General-Purpose Input Output 61 61 K16 107 H11 56
GPI1062 110 General-Purpose Input Output 62 62 K15 108 H10 57
GPI1063 110 General-Purpose Input Output 63 63 K14 109 G13 58
GPl064 110 General-Purpose Input Output 64 64 K13 110 G12 59
GPI065 110 General-Purpose Input Output 65 65 K12 111 G11 60
GPI1066 /0 | General-Purpose Input Output 66 66 K11 112 G10 61
GPI067 /0 | General-Purpose Input Output 67 67 D15 132
GPI1068 /0 | General-Purpose Input Output 68 68 C16 133 B13
GPI1069 110 General-Purpose Input Output 69 69 B16 134 B12 75
GPIO70 110 General-Purpose Input Output 70 70 C15 135 A12 76
GPIO71 110 General-Purpose Input Output 71 71 B15 136 B11 77
GPIO72 l{e] General-Purpose Input Output 72 72 A15 139 A1 80
GPIO73 110 General-Purpose Input Output 73 73 D14 140 C10 81
GPIO74 /0 | General-Purpose Input Output 74 74 C14 141 B10
GPIO75 /0 | General-Purpose Input Output 75 75 B14 142 A10
GPIO76 /0 | General-Purpose Input Output 76 76 A14 143 E9
GPIO77 110 General-Purpose Input Output 77 77 F13 144 D9
GPIO78 110 General-Purpose Input Output 78 78 E13 145 C9 82
GPIO79 110 General-Purpose Input Output 79 79 D13 146 B9
GPI080 110 General-Purpose Input Output 80 80 A13 148 E8 83
GPI081 110 General-Purpose Input Output 81 81 F12 149
GP1082 /0 | General-Purpose Input Output 82 82 E12 150 D8
GPI083 /0 | General-Purpose Input Output 83 83 D12 151 Cc8
GPI1084 /0 | General-Purpose Input Output 84 84 D9 154 A8 85
GPIO85 110 General-Purpose Input Output 85 85 C9 155 A7 86
GPI086 110 General-Purpose Input Output 86 86 B9 156 B7 87
GPI087 110 General-Purpose Input Output 87 87 A9 157 C7 88
GPI088 110 General-Purpose Input Output 88 88 B6 170 C5
GPI089 110 General-Purpose Input Output 89 89 C6 171 D5 96
GPI090 /0 | General-Purpose Input Output 90 90 D6 172 E5 97
GPI091 /0 | General-Purpose Input Output 91 91 E6 173 B4 98
GPI1092 /0 | General-Purpose Input Output 92 92 A5 174 A4 99
GPI093 110 General-Purpose Input Output 93 93 C5 175 A3
GPI109%4 110 General-Purpose Input Output 94 94 D5 176 A2
GPI095 110 General-Purpose Input Output 95 95 A4
GPI1096 110 General-Purpose Input Output 96 96 B4
GPI097 110 General-Purpose Input Output 97 97 C4
GPI1098 /0 | General-Purpose Input Output 98 98 E2
GPI099 /0 | General-Purpose Input Output 99 99 C1 17 E4
GPI0100 /0 | General-Purpose Input Output 100 100 F4 2
GPIO101 110 General-Purpose Input Output 101 101 N9
GPIO102 110 General-Purpose Input Output 102 102 C13
GPIO103 110 General-Purpose Input Output 103 103 G12 126 D10
GPIO104 110 General-Purpose Input Output 104 104 B13 147 A9
GPIO105 110 General-Purpose Input Output 105 105 L16 106 H12
GPIO106 /0 | General-Purpose Input Output 106 106 F1 20
GPIO107 /0 | General-Purpose Input Output 107 107 F2
GPI0108 /0 | General-Purpose Input Output 108 108 G2
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Table 5-3. Digital Signals (continued)

SIGNAL NAME Ti;lgE DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP
GPIO109 110 General-Purpose Input Output 109 109 G3
GPIO110 110 General-Purpose Input Output 110 110 H2
GPIO111 110 General-Purpose Input Output 111 1M1 H3
GPIO112 /0 | General-Purpose Input Output 112 112 H4
GPIO113 /0 | General-Purpose Input Output 113 113 J3
GPIO114 /0 | General-Purpose Input Output 114 114 J4
GPIO115 110 General-Purpose Input Output 115 115 P9
GPIO116 110 General-Purpose Input Output 116 116 H11
GPIO119 110 General-Purpose Input Output 119 119 M10
GPIO120 110 General-Purpose Input Output 120 120 M11
GPIO122 110 General-Purpose Input Output 122 122 L7
GPI0123 /0 | General-Purpose Input Output 123 123 M7
GPIO124 /0 | General-Purpose Input Output 124 124 L8
GPIO125 /0 | General-Purpose Input Output 125 125 M8
GPIO126 110 General-Purpose Input Output 126 126 T9
GPIO127 110 General-Purpose Input Output 127 127 R9
GPIO128 110 General-Purpose Input Output 128 128 M9
GPIO129 110 General-Purpose Input Output 129 129 L9
GPIO130 110 General-Purpose Input Output 130 130 T10
GPIO131 /0 | General-Purpose Input Output 131 131 N13
GPI0132 /0 | General-Purpose Input Output 132 132 T14
GPIO133 110 General-Purpose Input Output 133 133 J15 118 F13
GPIO134 110 General-Purpose Input Output 134 134 R14
GPIO141 110 General-Purpose Input Output 141 141 H13
GPIO142 110 General-Purpose Input Output 142 142 H14
GPIO145 110 General-Purpose Input Output 145 145 H15
GPIO146 110 General-Purpose Input Output 146 146 H16
GPI10147 /0 | General-Purpose Input Output 147 147 H12
GPI0148 /0 | General-Purpose Input Output 148 148 C12
GPIO149 110 General-Purpose Input Output 149 149 B12
GPIO150 110 General-Purpose Input Output 150 150 A12
GPIO151 110 General-Purpose Input Output 151 151 F11
GPIO152 110 General-Purpose Input Output 152 152 E11
GPIO153 110 General-Purpose Input Output 153 153 D11
GPIO154 110 General-Purpose Input Output 154 154 c1
GPIO155 /0 | General-Purpose Input Output 155 155 B11
GPIO156 /0 | General-Purpose Input Output 156 156 A1
GPIO157 /0 | General-Purpose Input Output 157 157 E10
GPIO158 110 General-Purpose Input Output 158 158 D10
GPIO159 110 General-Purpose Input Output 159 159 C10
GPIO160 110 General-Purpose Input Output 160 160 B10
GPIO161 110 General-Purpose Input Output 161 161 E9
GPIO162 110 General-Purpose Input Output 162 162 A8
GPI0163 /0 | General-Purpose Input Output 163 163 B8
GPIO164 /0 | General-Purpose Input Output 164 164 Cc8
GPIO165 /0 | General-Purpose Input Output 165 165 F6
GPIO166 110 General-Purpose Input Output 166 166 B5
GPIO167 110 General-Purpose Input Output 167 167 E5
GPIO168 110 General-Purpose Input Output 168 168 F5
GPIO198 110 General-Purpose Input Output 198 198 K4 26 G4
GPIO199 110 General-Purpose Input Output 199 199 H1 22 F1 9
GP10200 /0 | General-Purpose Input Output 200 200 J1 23 G1 10
GP10201 /0 | General-Purpose Input Output 201 201 J2 24 G2
GP10202 110 General-Purpose Input Output 202 202 K3 25 G3
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Table 5-3. Digital Signals (continued)

SIGNAL NAME T?gE DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP
GPI0203 110 General-Purpose Input Output 203 203 K5 27 G5 1
GP10204 110 General-Purpose Input Output 204 204 L6 28 G6 12
GPI10205 110 General-Purpose Input Output 205 205 M6 29 H6 13
GP10206 /0 | General-Purpose Input Output 206 206 L5 30 H5 14
GP10207 /0 | General-Purpose Input Output 207 207 N5 55 J4 36
GP10208 /0 | General-Purpose Input Output 208 208 P5 56 K4 37
GPI10209 110 General-Purpose Input Output 209 209 N6 57 J5 38
GPI0210 110 General-Purpose Input Output 210 210 P6 58 K&

GP10211 110 General-Purpose Input Output 211 21 R6 59 J6
GPI10212 110 General-Purpose Input Output 212 212 T7 60 K6
GPI0213 110 General-Purpose Input Output 213 213 T8 62 L5 39
GPI10214 /0 | General-Purpose Input Output 214 214 R8 63 L6 40
GPI10215 /0 | General-Purpose Input Output 215 215 P7 64 Mé
GPI10216 /0 | General-Purpose Input Output 216 216 N7 65 N6
GPI10217 110 General-Purpose Input Output 217 217 P8 66 M7
GPI0218 110 General-Purpose Input Output 218 218 N8 67 N7
GPI0219 110 General-Purpose Input Output 219 219 R7 61
GP10220 l{e] General-Purpose Input Output 220 220 F16 123 D13 68
GP10221 110 General-Purpose Input Output 221 221 G16 121 E13 66
GP10222 /0 | General-Purpose Input Output 222 222 T12 77 N9 46
GP10223 /0 | General-Purpose Input Output 223 223 R12 78 M9 47
GP10224 /0 | General-Purpose Input Output 224 224 P16 92 L12
o 1, 32, 33, 43, A5, A7,D16, J14, | 67,69, 78, 102, |A4, A6, C11, 47 74
I2CA_SCL I/0D | 12C-A Open-Drain Bidirectional Clock 57,92, 105, L16, M16, N8, 106, 116, 131, F12, H12, J11, 90’ 99’
218,223 R10, R12 161, 174 L7, M9, N7 ’
o 0, 31, 32,42, B13, D8, E6, E16, |66, 67,77, 101, |A9, B4, C12, 46.73
12CA_SDA 1/OD | 12C-A Open-Drain Bidirectional Data 56, 91, 104, F8, J14, M15, N8, | 116, 130, 147, E7,F12, J12, 89’ 98’
217,218,222 | P8, T12 158, 160, 173 M7, N7, N9 ’
o 3, 35,41, 69 B16, C7, N5, N10, |55, 71, 89, 134, |B12, C6, J4 36, 43,
12CB_SCL /0D | 12C-B Open-Drain Bidirectional Clock 2’07 T R15’ ’ ’ ’ 1Gé e ’ M12’, N8’ ’ g; 75,
12CB_SDA /0D | 12C-B Open-Drain Bidirectional Data 5124 40, 66, E:éKﬂ’ F7. P10 ?2'2701 o7 e I\BA% (ﬁlxg a gf o
LINA_RX | LIN-A Receive 7,15, 207 A6, C3, N5 7,55, 167 B5, C3, J4 6, 36
LINA_TX o LIN-A Transmit 6, 14,215 B3, F7, P7 6, 64, 166 A5, C2, M6 5
LINB_RX | LIN-B Receive 25, 68, 202, 209 | A10, C16, K3, N6 |25, 57, 133, 153 | B8, B13, G3, J5 |38, 84
24,32, 67, 201, 24, 58, 62, 66,
LINB_TX o LIN-B Transmit glg 213, 217, B;SPESP‘QZT‘J&;“ ?;,9116, 132, Eg I’_:QZM?ZN7 39
5,10, 18, 23, B14, C15, D4, E7, |1, 10, 21, 23, 63, S;O’EQE’SS’ 10, 40,
MCANA_RX CAN/CAN FD-A Receive 30, 36, 70,75, |F3,G1,G16,J1, |79,83, 121, 135, F2’G1Y 6 I’_9 48, 66,
200, 214, 221 L10, P12, R8 142, 165 N1’1 T T |76, 100
) 4,8,19, 22,31, |A2,B2,B15, C14, |11, 12, 18, 22, [B);Ob%ﬂm[:);’ 9 68
MCANA_TX o CAN/CAN FD-A Transmit 37,71,74,199, |D1,D7,D8, F16, |66, 84, 123, 136, E3’ F1 ’M7 ’ 7’7 9’3
217,220 H1, N12, P8 141, 158, 164 M1’1 e ’
MCANB_RX CANICAN FD.8 Receive 7.21.40.44, |0 A5 D2, Hio, 14,67, 113,139, [AT1.Bo 2. g
MCANB_TX O | CAN/CAN FD-B Transmit 35??% 3,1'122' ?fé,Ddfb,FéH?w 12'6891 119180 ':15{ 'C,\}?QEL 51, 81
OUTPUTXBARI O |OutputX-BAR Output 1 201,205,224 | M6, P10. P16 | 103 150,162 | 10K, L12 " [52.01
oUTPUTXBAR? o |ouputxcBaR Ouput2 e O RNl L
4,5, 14, 26,48, |B3,D7,E7,G16, |6, 27,55, 82, 90, | C2, D6, E6, 5,11,
OUTPUTXBAR3 o Output X-BAR Output 3 60, 203, 207, K5, L11, L15, N5, | 105, 121, 164, E13, G5, J4, 36, 54,
221 R16 165 L10, M13 66, 93
ouTPUTKEARS o | outputx:8aR output4 1,208 20, |C3E7 G13KIS, 7,28, 0,77, 00, G Lt b (7145
222 L13, N9 56
OUTPUTXBARS5 o Output X-BAR Output 5 ;1582;;5 209, ';g gf’zNﬂ’ P, %’764’ 74,78, ,\BASQ J5, K8, M6, 38, 47
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Table 5-3. Digital Signals (continued)

SIGNAL NAME T';IF’;‘E DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP
9, 29, 73, 116, D14, E1, H11, N7, |19, 58, 65, 73, C10, F3, K5,
OUTPUTXBAR6 (0] Output X-BAR Output 6 210, 216 P8, P11 140 L8, NG 81
OUTPUTXBAR7 o Output X-BAR Output 7 ;1’416' 30,21, gg B4,L10, R6, 2,8,59,63,79 Eg C4,J6, L6, 1,40, 48
14,17,31,72, |A15,B3,D8,E3, |6,9,66, 139, A11, C2, D4,
OUTPUTXBARS8 (0] Output X-BAR Output 8 217 P8 158 M7 5,80
o . 11, 26, 93, 153, | C5, D11, E4, F16, |2, 27, 55, 82, A3, B2, D13, 1, 11,
PMBUSA_ALERT /0D | PMBus-A Open-Drain Bidirectional Alert Signal 203, 207, 220 K5, L11, N5 123,175 G5, J4. L10 36, 68
PMBUSA CTL /o PMBus-A Control Signal - Target Input/Controller 12, 27,94, 154, | C11, D5, G4, G13, | 4, 28, 56, 121, A2,B1, D11, 3,12,
= Output 204, 208, 221 G16, L6, P5 125,176 E13, G6, K4 37,66
o 14, 24,91, 151, | B3, E6, E8, F11, 6, 24, 58, 78, B4, C2, D7, G2,
PMBUSA_SCL /0D | PMBus-A Open-Drain Bidirectional Clock 201, 210, 223 J2, P6, R12 159, 173 K5, M9 5, 47,98
4, 38
o 13, 25,92, 152, | A3, A5, A10, E11, |5, 25, 57,77, A4,B8,C1,G3, | .72
PMBUSA_SDA /0D | PMBus-A Open-Drain Bidirectional Data 202, 209, 222 K3, N6, T12 153, 174 J5, N9 gg 84,
4, 36,
9, 13, 28, 35, A3, C9, D16, E1, |5,19,55,64,71,|A7,C1, C11, 43, 46
. 43,46, 49,62, |F14,K13, K15, 74,77,93,108, |F3,G12, H10, e
SCIA_RX SCI-A Receive Data 64, 85, 207, N5, N10, N11, P7, | 110, 128, 131, | J4, K8, L13, EZ ?i’
215, 222 P15, T12 155 M6, N8, N9 86’ ’
3,37,
8,12, 29, 34, D1, D9, E14, E16, |4, 18, 56, 65, 70, | A8, B1, C12, 22 47
. 36, 42, 47,48, |G4,K12,K14, 73,78, 83, 90, E3, G11, G13, P
SCIA_TX O |SCI-ATransmit Data 63, 65, 84, 208, |N7, P5, P10, P11, 109, 111,129, | K4, K7, L8, M9, gg ?,g'
216, 223 P12, R12, R16 130, 154 M13, N6, N11 85' ’
11,15,19,23, |A9,B2,B15,C3, |2,7,12,21,23, |B2,B11,C3, 1,6, 10,
SCIB_RX SCI-B Receive Data 39, 55,71,87, |E4,G1,G16, H14, |86, 100, 121, C7,D1, E13, 66, 77,
142, 200, 221 J1,L12, M14 136, 157 F2,G1,J13 88
9,10, 14,18 A2, B3, B9, C15 A12, B3, B7
*11,6,10, 11,19 5,9, 68
. 22,38,54,70, |D4,E1,F3,F16, e ma 4na | C2,D2,D3, P
SCIB_TX (0] SCI-B Transmit Data 86, 141, 199, H1 H13, M12, %58?528 123, D13, F1, F3, Zgb87,
220 M13 ’ K13, L1
17,49, 53, 64, | B4, E3, K13, M7, D4, G12, K12,
SD1_C1 SDFM-1 Channel 1 Clock Input 96, 123 N16, P15 9, 93,97, 110 L13 59
19, 51, 54, 66, |B2, E2, K11, M8, D1, G10, K10,
SD1_C2 SDFM-1 Channel 2 Clock Input 98, 125 M13, N14 12, 95, 98, 112 K13 61
21, 53, 55, 68
' in 46 | C16,D2,D6,J3, |14,29,97,100, |B13, E2, E5,
SD1_C3 SDFM-1 Channel 3 Clock Input 28,5113, 127, M6, M14, N16, RO | 133, 172 H6, J13, K12 13,97
23, 55,56,70, |C15,G1,J1,L9, |21,23,100, 101, |A12, F2, G1,
SD1_C4 SDFM-1 Channel 4 Clock Input 115, 129, 200 M14. M15, P9 135 412, 913 10, 76
16, 36, 48, 63, | A4, D3, F4, K14, C4, G13, M13,
SD1_D1 SDFM-1 Channel 1 Data Input 95,100, 122 L7, P12, R16 8, 83, 90, 109 N1 2,58
18, 37,50, 65, |C4, F3,K12,L8, D3, G11, K9,
SD1_D2 SDFM-1 Channel 2 Data Input 97, 124 N12, P14 10, 84, 94, 111 M1 60
20, 38, 52, 67
T aon |C2,C6,D15 H4, |13,28,85,96, |D5, E1, G6,
SD1_D3 SDFM-1 Channel 3 Data Input 22384112, 126, L6, M12, N15, T9 | 132, 171 K11, L11 12, 96
22,39,54,69, |A2 A13,B16, 11, 22, 86, 98, B10. B12. D2
SD1_D4 SDFM-1 Channel 4 Data Input 74,77,80, 114, |C14, F13, H1, J4, | 134, 141, 144, D9 ’E8 FY1 KY13 9,75, 83
128, 199 L12, M9, M13 148 T
25, 40, 57,80, |A10, A13, K3,
SD2_CH SDFM-2 Channel 1 Clock Input 131, 134,202, | M16, N13, P13, fiészégz, 102, 5‘181' E|_81'2G§i12 83,84
224 P16, R14 ’ ! ’
B10, D11, F13
27,48, 58,59, |C14,G13,J15, 28, 90, 103, 104, ) ! ' 112,52,
SD2_C2 SDFM-2 Channel 2 Clock Input 74,133, 204 L6, L13, L14, R16 | 118, 125, 141 ’\G/I?,BH13, J10, 53
29,59,61,76, |A14,K16, L14, 65, 73, 104, 107, | E9, H11, H13,
SD2_C3 SDFM-2 Channel 3 Clock Input 216 N7, P11 143 L8, N6 53, 56
31, 60, 63,78, |D8, E13, K14, 66, 105, 109, 54, 58,
SD2_C4 SDFM-2 Channel 4 Clock Input 217 L15, P8 145, 158 C9, G13, M7 82
24,41,49,56, |D13, E8, J2, M15, |24, 89, 93, 101, |B9, D7, G2,
Sbz_D1 SDFM-2 Channel 1 Data Input 79, 130, 201 P15, R15, T10 146, 159 J12, 113 m12 |
26, 50, 58, 73, |D14,L11,L13, C10, J10, K9,
SD2_D2 SDFM-2 Channel 2 Data Input 132 P14 T14 82, 94, 103, 140 L10 52, 81
28,51,60,75, |B14,L15 N11, 64, 74, 95, 105, |A10, K8, K10,
SD2_D3 SDFM-2 Channel 3 Data Input 134, 215 N14, P7, R14 142 M6 54
30, 52,62, 77, |F13,K15,L10, 63,79, 96, 108, | D9, H10, K11, |40, 48,
SD2_D4 | SDFM-2 Channel 4 Data Input 214 N15, R8 144 L6, L9 57
SD3_C1 | SDFM-3 Channel 1 Clock Input 72,76, 105 A14, A15,L16 106, 139, 143 A11, E9, H12 80
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Table 5-3. Digital Signals (continued)

SIGNAL NAME T?Fr‘"E DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP
SD3_C2 | SDFM-3 Channel 2 Clock Input 78,82, 84,107 |D9, E12, E13,F2 | 145, 150, 154 A8, C9, D8 82,85
SD3_C3 | SDFM-3 Channel 3 Clock Input 80, 86, 109 A13, B9, G3 148, 156 B7,E8 83, 87
SD3_C4 | SDFM-3 Channel 4 Clock Input 44, 46, 88,111 |B6, F14, H3,J12 |113,128, 170 C5, F10 71
71,77, 85, 104, |B13, B15, C9, 27,136, 144, A7, A9, B11, 1,77,
SD3_D1 | SDFM-3 Channel 1 Data Input 203 F13, K5 147, 155 D9, G5 86
20, 146, 151,
SD3_D2 | SDFM-3 Channel 2 Data Input 79, 83, 84, 106 | D9, D12, D13, F1 154 A8, B9, C8 85
SD3_D3 | SDFM-3 Channel 3 Data Input 57,81, 85,108 [C9, F12, G2, M16 | 102, 149, 155 A7,J11 86
SD3_D4 | SDFM-3 Channel 4 Data Input 45, 87,110 A9, H2, J13 115, 157 C7,F11 88
SD4_C1 | SDFM-4 Channel 1 Clock Input 10, 90, 208 D4, D6, P5 1,56, 172 B3, E5, K4 %697’
SD4_C2 | SDFM-4 Channel 2 Clock Input 12,92, 210 A5, G4, P6 4,58,174 A4, B1, K5 3,99
SD4_C3 | SDFM-4 Channel 3 Clock Input 40, 47,94,212 | D5, E14,P13,T7 |60, 87,129,176 | A2, K6, N12 72
42,100, 103,
SD4_C4 | SDFM-4 Channel 4 Clock Input 219 E16, F4, G12,R7 |61, 126, 130 C12,D10 2,73
SD4_D1 | SDFM-4 Channel 1 Data Input 11, 89, 207 C6, E4, N5 2,55,171 B2, D5, J4 1,36, 96
SD4_D2 | SDFM-4 Channel 2 Data Input 13, 91, 209 A3, E6, N6 5,57,173 B4,C1,J5 4,38,98
SD4_D3 | SDFM-4 Channel 3 Data Input 41,93, 211 C5, R6, R15 59, 89, 175 A3, J6, M12 51
43,73,76,78, |A14,C1,D14, 17,62, 131, 140, | C9, C10, C11, |39, 74,
SD4_D4 I |SDFM-4 Channel 4 Data Input 99,213 D16, E13, T8 143,145 E4,E9, L5 81, 82
18, 34, 56, 60, |F3,L6,L15, M15, |10, 28, 70, 101, 12,42,
SPIA_CLK /0 | SPI-A Clock 204 P10 105 D3, G6, J12, K7 54
16, 32, 54,58, | D3, F4, J14, K4, 8 26 67 77.98 C4, F12, G4,
SPIA_PICO /O | SPI-A Peripheral In, Controller Out (PICO) 100, 198, 218, |L13, M13, N8, T oaan o |J10,K13,N7, |2,46,52
103, 116
222 T12 N9
. 17,33, 55,59, |E3, K5,L14, M14, |9, 27, 69, 100, D4, G5, H13,
SPIA_POCI 110 SPI-A Peripheral Out, Controller In (POCI) 203 R10 104 I3, L7 11, 53
. . 19, 35,57, 61, |B2, K16, M6, 12,29,71,102, |D1, H6, H11, 13, 43,
SPIA_PTE 110 SPI-A Peripheral Transmit Enable (PTE) 205 M16, N10 107 J11, N8 56
22,26,58,65 |A2,H1,K5 K12, |11,22, 27,82, D2, F1, G5, 9,1,
SPIB_CLK VO | SPI-B Clock 199, 203 L11, L13 103, 111 G™,410,L10 |52, 60
) 24, 60, 63, 201, |E8, J2,K14,L15, |24, 56, 105, 109, | D7, G2, G13, 37, 54,
SPIB_PICO /0 | SPI-B Peripheral In, Controller Out (PICO) 208 P5 159 Ka 58
) 25, 61, 64, 202, | A10, K3, K13, 25, 57,107, 110, | B8, G3, G12, 38, 56,
SPIB_POCI /0 | SPI-B Peripheral Out, Controller In (POCI) 209 K16, N6 153 H11, J5 59. 84
) . 23,27,59,66, |G1,G13,J1, K11, |21,23, 28,104, |D11,F2,G1, 10, 12,
SPIB_PTE 110 SPI-B Peripheral Transmit Enable (PTE) 200, 204 L6, L14 12,125 G6, G10, H13 |53, 61
22,52,71,102, |A2,B15, C13, H1, | 11, 22, 77, 96, B11, D2, F1,
SPIC_CLK VO | SPI-C Clock 124,199, 222 L8, N15, T12 136 K11, N9 9,46, 77
SPIC_PICO /0 | SPI-C Peripheral In, Controller Out (PICO) 52'250’ 69,100, E}i C2,F4,L7, 13,94, 134 B12, E1, K9 2,75
. 21,51, 70,101, |C15, D2, M7, N9, A12, E2, K10,
SPIC_POCI 110 SPI-C Peripheral Out, Controller In (POCI) 123, 215 N14, P7 14, 64, 95, 135 M6 76
. . 23,53,72,103, |A15, G1,G12, J1, |21, 23,78, 97, A11, D10, F2, 10, 47,
SPIC_PTE I/0 | SPI-C Peripheral Transmit Enable (PTE) 125,200,223 | M8, N16, R12 126, 139 G1, K12, M9 80
32,75,90,93, |B14,C5, D6, J14, | 65,67, 116, 142, | A3, A10, E5,
SPID_CLK VO | SPI-D Clock 128,216,218 |M9, N7, N8 172,175 Fi2,Ne N7 |7
SPID_PICO /0 | SPI-D Peripheral In, Controller Out (PICO) 30, 91, 126, 214 | E6, L10, R8, T9 63,79, 173 B4,L6,L9 gg 48,
: 31,44,92,127, |A5,D8, F16, J12, |66, 113, 123, A4, D13, F10,
SPID_POCI /0 | SPI-D Peripheral Out, Controller In (POCI) 217, 220 P8, RO 158, 174 M7 68, 99
. ) 33, 45,89,94, |C6,D5,G16,J13, |66, 69, 115, 121, | A2, D5, E13,
SPID_PTE 110 SPI-D Peripheral Transmit Enable (PTE) 120, 217, 221 L9, P8, R10 171,176 F11, L7, M7 66, 96
JTAG test data input (TDI) with internal pullup. TDI is
TDI clocked into the selected register (instruction or data) | 222 T12 77 N9 46
on a rising edge of TCK.
JTAG scan out, test data output (TDO). The contents
TDO (0] of the selected register (instruction or data) are shifted | 223 R12 78 M9 47
out of TDO on the falling edge of TCK.
) . 3,28, 39, 43, C7,C9, D14, D16, | 74, 86, 131, 140, | A7, C6, C10, 74, 81,
UARTA_RX /0 | UART-A Serial Data Receive 73,85 L12, N11 155, 163 C11, K8 86, 92
) . 2,29,38,42, A15, B7, D9, E16, |73, 85, 130, 139, | A8, A11, B6, 73, 80,
UARTA_TX 110 UART-A Serial Data Transmit 72,84 M12, P11 154, 162 C12, 18 L1 85, 91
UARTB_RX /0 | UART-B Serial Data Receive 45,71, 223 B15, J13, R12 78, 115, 136 B11, F11, M9 47,77
UARTB_TX /0 | UART-B Serial Data Transmit 44,70, 222 C15,J12, T12 77,113,135 A12, F10, N9 46,76

82 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated
Product Folder Links: TMS320F28P650DK TMS320F28P659DK-Q1



https://www.ti.com/product/TMS320F28P650DK
https://www.ti.com/product/TMS320F28P659DK-Q1
https://www.ti.com/lit/pdf/SPRSP69
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP69B&partnum=TMS320F28P650DK
https://www.ti.com/product/tms320f28p650dk?qgpn=tms320f28p650dk
https://www.ti.com/product/tms320f28p659dk-q1?qgpn=tms320f28p659dk-q1

13 TEXAS
INSTRUMENTS

www.ti.com

TMS320F28P650DK, TMS320F28P659DK-Q1
SPRSP69B — JULY 2023 — REVISED NOVEMBER 2023

Table 5-3. Digital Signals (continued)

SIGNAL NAME T?F?E DESCRIPTION GPIO 256 ZEJ 176 PTP 169 NMR 100 PZP
USBODM o] USB-0 PHY differential data 42 E16 130 c12 73
USBODP (0] USB-0 PHY differential data 43 D16 131 C11 74
Crystal oscillator input or single-ended clock input.
The device initialization software must configure this

X1 /o pin _before the crystal oscnlgtor‘ls enabled. To use this 220 F16 123 D13 68
oscillator, a quartz crystal circuit must be connected
to X1 and X2. This pin can also be used to feed a
single-ended 3.3-V level clock.

X2 /0 | Crystal oscillator output. 221 G16 121 E13 66
External Clock Output. This pin outputs a divided-

XCLKOUT o down version of a chosen clock signal from within the |73, 224 D14, P16 92, 140 C10, L12 81
device.
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5.3.3 Power and Ground

Table 5-4. Power and Ground

SIGNAL
NAME

DESCRIPTION

256 ZEJ

176 PTP

169 NMR

100 PZP

VDD

1.2-V Digital Logic Power Pins. Tl recommends
placing a decoupling capacitor near each VDD pin
with a minimum total capacitance of approximately 20
WF. The exact value of the decoupling capacitance
should be determined by your system voltage
regulation solution.

F9, F10, G6, J11, K8, K9

16, 76, 117, 137, 169

F5, F7, G9, J9

8,45,63,78,
95

VDD3VFL

3.3-V Flash power pin. Place a minimum 0.1-pF
decoupling capacitor on each pin. Connect this pin to
3.3-V supply.

R11, T11

72

M8

44

VDDA

3.3-V Analog Power Pins. Place a minimum 2.2-pF
decoupling capacitor to VSSA on each pin. Connect
this pin to 3.3-V supply.

N1, T6

36, 54

L2, M5

18, 35

VDDIO

3.3-V Digital /0 Power Pins. Place a minimum 0.1-pF
decoupling capacitor on each pin. Connect this pin to
3.3-V supply.

B1, E15, G7, G8, H5, J5, J10, K7, K10,
T15

3,15, 68, 75, 88, 91, 99, 114,
127, 138, 152, 168

C13, F4, F6, F8, H9,
J8

7,41,55,62,
70,79, 94

VDDOSC

Power pins for the 3.3-V on-chip crystal oscillator
(X1 and X2) and the two zero-pin internal oscillators
(INTOSC). Place a 0.1-yF (minimum) decoupling
capacitor on each pin. Connect this pin to 3.3-V
supply.

G15

120

E11

65

VSS

Digital Ground

A1, A16, G5, G9, G10, G11, HB, H7, H8,

H9, H10, J6, J7, J8, J9, K6, T16

PAD

A1, A13,F9, G7, G8,

H7, H8, J7,N13

PAD

VSSA

Analog Ground

M3, N2, T1, T5

34,52

L1, N1, N5

17,33

VSSOSC

Crystal oscillator (X1 and X2) ground pin. When

using an external crystal, do not connect this pin to
the board ground. Instead, connect it to the ground
reference of the external crystal oscillator circuit. If an
external crystal is not used, this pin may be connected
to the board ground.

F15

122

E12

67
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5.3.4 Test, JTAG, and Reset

Table 5-5. Test, JTAG, and Reset

SIGNAL
NAME

PIN
TYPE

DESCRIPTION

256 ZEJ

176 PTP

169 NMR

100 PZP

TCK

JTAG test clock with internal pullup.

R13

81

M10

50

T™MS

110

JTAG test-mode select (TMS) with
internal pullup. This serial control input
is clocked into the TAP controller on the
rising edge of TCK. This device does not
have a TRSTn pin. An external pullup
resistor (recommended 2.2 kQ) on the
TMS pin to VDDIO should be placed on
the board to keep JTAG in reset during
normal operation.

T13

80

N10

49

VREGENZ

Internal voltage regulator enable with
internal pullup. Tie low to VSS to enable
internal VREG. Tie high to VDDIO to use
an external supply.

J16

119

E10

64

XRSn

I/0D

Device Reset (in) and Watchdog Reset
(out). During a power-on condition, this
pin is driven low by the device. An
external circuit may also drive this pin

to assert a device reset. This pin is

also driven low by the MCU when a
watchdog reset occurs. During watchdog
reset, the XRSn pin is driven low for the
watchdog reset duration of 512 OSCCLK
cycles. A resistor between 2.2 kQ and
10 kQ should be placed between XRSn
and VDDIO. If a capacitor is placed
between XRSn and VSS for noise
filtering, it should be 100 nF or smaller.
These values will allow the watchdog

to properly drive the XRSn pin to VOL
within 512 OSCCLK cycles when the
watchdog reset is asserted. This pin is
an open-drain output with an internal
pullup. If this pin is driven by an external
device, it should be done using an open-
drain device.

G14

124

D12

69
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5.4 Pins With Internal Pullup and Pulldown

Some pins on the device have internal pullups or pulldowns. Table 5-6 lists the pull direction and when it is
active. The pullups on GPIO pins are disabled by default and can be enabled through software. To avoid any
floating unbonded inputs, the Boot ROM will enable internal pullups on GPIO pins that are not bonded out in
a particular package. Other pins noted in Table 5-6 with pullups and pulldowns are always on and cannot be

disabled.
Table 5-6. Pins With Internal Pullup and Pulldown
PIN (Xii?\E:O) DEVICE BOOT APPLICATION

GPIOx Pullup disabled Pullup disabled(") Application defined
GP10222/TDI Pullup disabled Application defined
GPI0223/TDO Pullup disabled Application defined
TCK Pullup active

T™MS Pullup active

XRSn Pullup active

Other pins (including AlOs) No pullup or pulldown present

(1) Pins not bonded out in a given package will have the internal pullups enabled by the Boot ROM.

5.5 Pin Multiplexing

Section 5.5.1 lists the GPIO muxed pins.
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5.5.1 GPIO Muxed Pins

Table 5-7. GPIO Muxed Pins

&8 1 2 3 5 6 7 9 10 1 13 14 15 ALT

GPIOO | EPWM1 A CLBOUTPUTXB | 12cA_spa EMIF1_A13 ESC_GPIO FSITXA_DO

GPIOT | EPWM1 B CLBOUTPUTXB | 12ca_scL EMIF1_A14 ESC_GPIt FSITXA D1

GPIO2 | EPWM2 A OUTPUTXBAR1 | 12CB_ SDA | UARTA_TX | EMIF1_A15 ESC_GPI2 FSITXA_CL

GPIO3 | EPWM2B | OUTPUTXBAR2 OUTPUTXBAR2 | 12CB SCL | UARTA RX ESC_GPI3 FSIRXA_DO

GPIO4 | EPWM3 A OUTPUTXBAR3 | CANA TX MCANA_TX ESC_GPI4 FSIRXA_D1

GPIO5 | EPWM3 B OUTRUTXBA | CLB_OUTPUTXE | caNA_Rx MCANA_RX ESC_GPI5 FSIRXACL

GPIO6 | EPWM4_A | ouTPuTxBAR4 | EXTSTNCOU T kqeps A | McANB_TX LINA TX | EMIF1_DQMO ESC_GPI6 FSITXB_DO

GPIO7 | EPWM4 B OUTPUTXBA|  EQEP3B | MCANBRX |  LINARX | EMIF1_DQMI ESC_GPI7 FSITXB_D1

GPIO8 | EPWMs_A | EMIF1_Ras | ADcsocao | EAEPSSTROB I goip x| CLBOUTRUTXBI yicana 1x ESC_GPOO FSITXB_CL FSITXA D1 FSIRXA_DO

GPIO9 | EPWMS B scB_Tx | OUTPUTXBA | eqeps INDEX | scia RX ESC_GPO1 FSIRXB_DO FSITXA_DO FSIRXA_CLK

GPIO10 | EPWMB_A | EMIF1_CAS | ADCSOCBO | EQEP1 A SCIB_TX SD4_C1 MCANA_RX | CLB_OUTPUTXBARS | ESC_TX0_DATAO |FSIRXB D1 FSITXA_CLK FSIRXA_D1

GPIOT1 | EPWMS B scBRx | OUTPUTXBA| - gqepr B SCIB_RX SD4_D1 ESC_GPO3 EsC_Txo_pATAt | FSIRXBCL FSIRXA_D1 PMBUSA_ALERT

apiot2 | Epwm7_A | CHB-OUTPUTXB| ancsocao | EAEPISTROB | scia 1x SD4_C2 EMIF1_A1 ESC_GPO4 Esc_Txo_paTaz | FSIRXC.D FSIRXA_DO PMBUSA_CTL

GPio13 | EpwM7_B |CHB-OLTPUTXB| EQEPESTR | eqep iNDEX | sciA_RX SD4_D2 EMIF1_CSOn ESC_GPO5 Esc_Txo_DATA3 | FSIRXC.D FSIRXA_CLK PMBUSA_SDA

GPIO14 | EPWMS A sci_Tx | FAEPSINDELna Tx | OUTRUDEA T oyrpuTxBARS ESC_GPO6 BSC_PHY g NISTA | FSIRXC.C EMIF1_D17 PMBUSA_SCL

GPIO15 | EPWMS B SCIB_RX LA Rx | OUTPUTXBA | CLB_OUTPUTXE ESC_GPO7 EQEP5 A FSIRXD_D EMIF1_DQM2

GPIO16 | SPIA_PICO OUTPUTXBA | Epwmo_A SD1_D1 EQEP5 B FSIRXD_D ESC_RX1_CLK

GPIO17 | SPIA_POCI OUTPUTXBA | Epwig_B SD1_C1 Eqeps_sTroge | SIRXPC ESC_RX1_DV

GPIO18 | SPIA CLK SCIB_TX CANA RX | EPWM10 A SD1_D2 MCANA_RX EMIF1_CS2n EQEP5_INDEX ESC_RX1_ERR

GPIO19 | SPIA PTE SCIB_RX CANATX | EPWM10_B SD1_C2 MCANA_TX EMIF1_CS3n ESC_TX1_DATA3

GPIO20 | EQEP1 A EPWM11_A SD1_D3 MCANB_TX EMIF1_BAO SPIC_PICO ESC_TX1_DATA2

GPIO21 | EQEP1 B EPWM11_B SD1_C3 MCANB_RX EMIF1_BA1 SPIC_POCI ESC_TX1_DATAI

Gpiozz | EAEPISTR SCIB_TX EPWMI2 A | SPIB CLK SD1_D4 MCANA_TX EMIF1_RAS SPIC_CLK ESC_TX1_DATAO

GPIO23 EQEP;(—'NDE SCIB_RX EPWM12.B | SPIB_PTE SD1_c4 MCANA_RX EMIF1_CAS SPIC_PTE ESC—PHI—RESET

GPioza | CUTRUTXBA | eqepy A LINB_TX SPIB_PICO SD2 D1 PMBUSASC] EmiF1_pamo EPWM13 A| ESC RX0 DATA1 | ESC _RX0 CLK
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Table 5-7. GPIO Muxed Pins (continued)

0’14&8' 1 2 3 5 6 7 9 10 1" 13 14 15 ALT

GPI1025 OUTPRUZTXBA EQEP2_B LINB_RX SPIB_POCI SD2_C1 PMBUiA—SD EMIF1_DQM1 EQEP5_B EPWM13_B FSITXA_D1 ESC_RX0_DV
GPl1026 OUTPR%TXBA EQEP2_INDEX OUTPUTXBAR3 SPIB_CLK SD2_D2 PMB;S.?*AL EMIF1_DQM2 ESC_MDIO_CLK EPWM14_A FSITXA_DO ESC_RX0_ERR
GPI027 OUTPRL!‘TXBA EQEP2ESTROB OUTPUTXBAR4 SPIB_PTE SD2_C2 PMBULSA*CT EMIF1_DQM3 ESC_MDIO_DATA |EPWM14_B FSITXA_CLK ESC_RXO0_DATAO0
GPIO28 | SCIA_RX EMIF1_CS4n | UARTA_RX | OUTPUTXBAR5 | EQEP3_A SD2_D3 EMIF1_CS2n EPWM15_A ESC_RX0_DATA1
GPIO29 | SCIA_TX | EMIF1_SDCKE | UARTA_TX | OUTPUTXBAR6 | EQEP3_B SD2_C3 EMIF1_CS3n ESC_LATCHO ESC_I2C_SDA  |EPWM15_B ESC_SYNCO ESC_RX0_DATA2
GPI030 CANA_RX EMIF1_CLK MCANA_RX | OUTPUTXBAR7 EQESSESTR SD2_D4 EMIF1_CS4n ESC_LATCH1 ESC_I2C_SCL EPWM16_A ESC_SYNC1 SPID_PICO
EQEP3_INDE
GPIO31 CANA_TX EMIF1_WEn MCANA_TX | OUTPUTXBARS X SD2_C4 EMIF1_RNW 12CA_SDA EPWM16_B SPID_POCI
GPI1032 12CA_SDA EMIF1_CSOn SPIA_PICO EQEP4_A LINB_TX CLB_OAJ':\I]PUTXB EMIF1_OEn 12CA_SCL SPID_CLK
GPIO33 12CA_SCL EMIF1_RNW SPIA_POCI EQEP4_B CLB—OAJR-I—;UTXB EMIF1_BAO ESC_LED_ERR SPID_PTE
GPIO34 OUTPRL;TXBA EMIF1_CS2n SPIA_CLK EQEP4ESTROB 12CB_SDA CLB*OAUR-I-:UTXB EMIF1_BA1 ESC_LATCHO EPWM18_A SCIA_TX ESC_SYNCO
GPIO35 SCIA_RX EMIF1_CS3n SPIA_PTE EQEP4_INDEX 12CB_SCL CLB*O:RT“PUTXB EMIF1_AO0 ESC_LATCH1 EPWM18_B SCIA_RX ESC_SYNC1
GPIO36 | SCIA_TX EMIF1_WAIT CANA_RX CLB—O:RTSP UTXB| EmiF1_A1 MCANA_RX SD1_D1 EMIF1_WEn
GPIO37 OUTPRU2TXBA EMIF1_OEn EPWM18_A CANA_TX CLB—OAURT(?UTXB EMIF1_A2 MCANA_TX SD1_D2 EMIF1_D24
GPI038 EMIF1_AO0 EPWM18_B UARTA_TX SCIB_TX CLB—OAURT;UTXB EMIF1_A3 SD1_D3 EMIF1_CS2n
GPIO39 EMIF1_A1 UARTA_RX SCIB_RX CLB—OAJRT;UTXB EMIF1_A4 ESC_MDIO_DATA ESC_LED_RUN SD1_D4 FSIRXD_CLK
GPI1040 EMIF1_A2 EPWM13_A MCANB_RX 12CB_SDA SD4_C3 ESC_GPO2 | CLB_OUTPUTXBAR1 SD2_C1 ESC_I2C_SDA
GPI1041 EMIF1_A3 EPWM13_B MCANB_TX 12CB_SCL SD4_D3 CLB_OUTPUTXBAR2 SD2_D1 ESC_I2C_SCL FSIRXD_CLK
GPl1042 EPWM14_A EQEP4_A 12CA_SDA SD4_C4 CLB_OUTPUTXBAR5 UARTA_TX FSIRXD_DO SCIA_TX US’\BAOD
GPI1043 EPWM14_B EQEP4_B 12CA_SCL SD4_D4 CLB_OUTPUTXBAR6 UARTA_RX FSIRXD_D1 SCIA_RX USEOD
FSIRXD_C
GPIO44 | SPID_POCI EMIF1_A4 MCANB_RX SD3_C4 UARTB_TX CLB_OUTPUTXBARG K- ESC_TX1_CLK
GPI1045 SPID_PTE EMIF1_A5 MCANB_TX SD3_D4 UARTB_RX CLB_OUTPUTXBAR7 ESC_TX1_ENA
GP1046 EPWM4_A EMIF1_A6 EPWM14_A SCIA_RX SD3_C4 ESC_MDIO_CLK
GPI1047 EPWM4_B EMIF1_A7 EPWM14_B SCIA_TX SD4_C3 ESC_MDIO_DATA
GPI1048 OUTPRUSTXBA EMIF1_A8 SCIA_TX SD1_D1 SD2_C2 ESC_PHY_CLK
GP1049 OUTPRLLTXBA EMIF1_A9 SCIA_RX SD1_C1 EMIF1_A5 SD2_D1 FSITXA_DO
GPIO50 EQEP1_A EMIF1_A10 EPWM15_A SPIC_PICO SD1_D2 EMIF1_A6 ESC_LATCHO SD2_D2 FSITXA_D1
GPIO51 EQEP1_B EMIF1_A11 EPWM15_B SPIC_POCI SD1_C2 EMIF1_A7 ESC_LATCH1 SD2_D3 FSITXA_CLK
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Table 5-7. GPIO Muxed Pins (continued)
o :és, 1 2 3 5 6 7 9 10 1 13 14 15 ALT
EQEP1_STR
GPIO52 OBE EMIF1_A12 | EPWM16_A SPIC_CLK SD1_D3 EMIF1_A8 ESC_MDIO_CLK | SD2_D4 FSIRXA_DO
GPIO53 EQEP;—'NDE EMIF1_D31 SPIC_PTE SD1_C3 EMIF1_A9 ESC_MDIO_DATA | SD1_C1 FSIRXA_D1
GPIO54 | SPIA_PICO | EMIF1_D30 EQEP2_A SCIB_TX SD1_D4 EMIF1_A10 ESC_PHY_CLK SD1_c2 FSIRXA_CLK
GPIOS5 | SPIA POCI | EMIF1_D29 | EPWM16.B | EQEP2 B SCIB_RX SD1_c4 EMIF1_DO ESC—PH}(SEL'NKSTA SD1_C3 FSITXB_DO
GPIOS6 | SPIA_CLK EMIF1_D28 | EPWMI17_A EQEPZESTROB SD2_D1 EMIF1_D1 12CA_SDA ESC_TX0_ENA SD1_c4 FSITXB_CLK
GPIO57 | SPIA_PTE EMIF1_D27 | EPWM17_B | EQEP2_INDEX sD2_C1 EMIF1_D2 I2CA_SCL ESC_TX0_CLK SD3_D3 FSITXB_D1
GPIO58 | SPIA_PICO | EMIF1_D26 EPWM8_A | OUTPUTXBAR1 | SPIB_CLK SD2_D2 EMIF1_D3 ESC—LEDR/'-E'NKO—ACT CANA_RX SD2_C2 FSIRXB_DO SPIA_PICO
GPIO59 | EPWM5_A EMIF1_D25 EPWM8_B | OUTPUTXBAR2 | SPIB_PTE SD2_C2 EMIF1_D4 ESC—LEDR/'-E'NM—ACT CANA_TX SD2_C3 FSIRXB_D1 SPIA_POCI
GPIO60 | EPWM3_B EMIF1_D24 | ESC_LATCHO | OUTPUTXBAR3 | SPIB_PICO SD2_D3 EMIF1_D5 ESC_LED_ERR SD2_c4 FSIRXB_CLK SPIA_CLK
GPIO61 | EPWM17_B | EMIF1_D23 |ESC_LATCH1 | OUTPUTXBAR4 | SPIB_POCI SD2_C3 EMIF1_D6 ESC_LED_RUN CANA_RX SPIA_PTE
GPIO62 | SCIA_RX EMIF1_D22 ESC—“L"E 0.C|  Eqep3 A CANA_RX SD2_D4 EMIF1_D7 ESC—LED—,\‘STATE—RU CANA_TX
GPIO63 | SCIA_TX EMIF1_D21 EPWM9_A EQEP3_B CANA_TX SD2_C4 EMIF1_RNW EMIF1_BAO SD1_D1 ESC_RX1_DATAQ SPIB_PICO
GPIO64 EMIF1_D20 EPWM9_B EQEP3ESTROB SCIA_RX EMIF1_WAIT EMIF1_BA1 SD1_C1 ESC_RX1_DATA1 SPIB_POCI
GPIO65 EMIF1_D19 | EPWM10_A | EQEP3_INDEX | SCIA_TX EMIF1_WEn FSITXB_CLK SD1_D2 ESC_RX1_DATA2 SPIB_CLK
GPIO66 | EQEP6_B EMIF1_D18 | EPWM10_B 12CB_SDA EMIF1_OEn FSITXB_D1 SD1_C2 ESC_RX1_DATA3 SPIB_PTE
GPIO67 EMIF1_D17 | EPWMI17_A LINB_TX ESC_I2C_SDA SD1_D3
GPIO68 EMIF1_D16 | EPWM17_B LINB_RX ESC_I2C_SCL SD1_C3 ESC—PHYaéL'NKSTAT
GPIO69 EMIF1_D15 | EPWM11_A 12CB_SCL FSITXB_DO SD1_D4 ESC_RX1_CLK SPIC_PICO
GPIO70 EMIF1_D14 | EPWM11_B CANA_RX SCIB_TX UARTB_TX | MCANA_RX FSIRXB_DO SD1_c4 ESC_RX1_DV SPIC_POCI
GPIOT71 EMIF1_D13 | EPWMI12_A CANA_TX SCIB_RX UARTB_RX | MCANA_TX SD3_D1 ESC_RX1_ERR SPIC_CLK
EQEP6_STR
GPIO72 OBE EMIF1_D12 | EPWM12_B | OUTPUTXBARS | UARTA_TX MCANB_RX SD3_C1 ESC_TX1_DATA3 SPIC_PTE
EQEP6_INDE
GPIOT73 N EMIF1_D11 XCLKOUT | OUTPUTXBAR6 | UARTA_RX EPWM5_B MCANB_TX SD4_D4 SD2_D2 ESC_TX1_DATA2
GPIO74 | EPWM8_A EMIF1_D10 EQEP5_A MCANA_TX SD1_D4 SD2_C2 ESC_TX1_DATA1
GPIO75 | EPWMS_B EMIF1_D9 EQEP5_B SPID_CLK MCANA_RX | CLB_OUTPUTXBARS SD2_D3 ESC_TX1_DATAQ
GPIO76 | EPWM9_A EMIF1_D8 EQESSESTR SD3_C1 SD4_D4 SD2_C3 | ESC_PHY_RESETn
GPIO77 | EPWM9_B EMIF1_D7 EQEPf(—'NDE SD3_D1 SD1_D4 SD2_D4 ESC_RX0_CLK
GPIO78 | EPWM10_A EMIF1_D6 EQEP2_A SD3_C2 SD4_D4 SD2_c4 ESC_RX0_DV
GPIO79 | EPWM10_B EMIF1_D5 ERRORSTS EQEP2_B SD3_D2 SD2_D1 ESC_RX0_ERR
GPIO80 | EPWM11_A EMIF1_D4 ERRORSTS EQEgéESTR SD3_C3 SD1_D4 sD2_C1 ESC_RX0_DATAQ
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Table 5-7. GPIO Muxed Pins (continued)
O 14;8, 1 2 3 5 6 7 9 10 1" 13 14 15 ALT
GPI081 EPWM11_B EMIF1_D3 EQEPi—INDE SD3_D3 ESC_RXO0_DATA1
GPIO82 | EPWM12_A EMIF1_D2 SD3_C2 ESC_RXO0_DATA2
GPIO83 | EPWM12_B EMIF1_D1 SD3_D2 ESC_RXO0_DATA3
GPIO84 | EPWM12_B EMIF1_D1 EMIF1_CS4n SCIA_TX EQEP6_A SD3_D2 UARTA_TX SD3_C2 ESC_TX0_ENA ESC_RX0_DATA3
GPIO85 | EPWM13_A EMIF1_DO SCIA_RX EQEP6_B SD3_D1 UARTA_RX SD3_D3 ESC_TX0_CLK EMIF1_DQM2
GPIO86 | EPWM13_B EMIF1_A13 EMIF1_CAS SCIB_TX EQECI;’SESTR SD3_C3 ESC_PHYSngNKSTAT
GPIO87 | EPWM14_A EMIF1_A14 EMIF1_RAS SCIB_RX EQEP?(—INDE EMIF1_DQM3 SD3_D4 ESC_TX0_DATAO
GPIO88 | EPWM14_B EMIF1_A15 EMIF1_DQMO EMIF1_DQM1 SD3_C4 ESC_TX0_DATA1
GPIO89 | EPWM15_A EMIF1_A16 EMIF1_DQM1 SD1_D3 EMIF1_CAS SD4_D1 ESC_TX0_DATA2 SPID_PTE
GPIO90 | EPWM15_B EMIF1_A17 EMIF1_DQM2 SD1_C3 EMIF1_RAS SD4_C1 ESC_TX0_DATA3 SPID_CLK
GPI091 EPWM16_A EMIF1_A18 EMIF1_DQM3 12CA_SDA SD4_D2 EMIF1_DQM2 PMBUSA_SCL CLB_OUTPUTXBAR1 SPID_PICO
GPIO92 | EPWM16_B EMIF1_A19 EMIF1_BA1 12CA_SCL SD4_C2 EMIF1_DQMO PMBUSA_SDA FSIRXD_CLK CLB_OUTPUTXBAR2 SPID_POCI
GPIO93 | EPWM17_A EMIF1_BAO SD4_D3 PMBUSA_ALERT ESC_TX1_CLK CLB_OUTPUTXBAR3 SPID_CLK
GPIO94 | EPWM17_B SD4_C3 EMIF1_BA1 PMBUSA_CTL ESC_TX1_ENA CLB_OUTPUTXBAR4 SPID_PTE
GPIO95 | EPWM18_A EQEP4_A SD1_D1 ESC_GPO10 CLB_OUTPUTXBAR5
GPIO9%6 | EPWM18_B EQEP4_B EQEP1_A SD1_C1 ESC_GPO11 CLB_OUTPUTXBAR6
GPI097 EQEP4ESTROB EQEP1_B SD1_D2 ESC_GPI17 CLB_OUTPUTXBAR7
GPI1098 EQEP4_INDEX EQEP1ESTROB SD1_C2 ESC_GPI18 CLB_OUTPUTXBARS8
GPI099 EMIF1_DQM3 EPWMS8_A EQEP1_INDEX SD4_D4 ESC_GPI21 EMIF1_D17
SP'Om SPIA_PICO EMIF1_BA1 EPWM9_A EQEP2_A SPIC_PICO SD4_C4 SD1_D1 ESC_GPIO FSIRXD_D1 FSITXA_DO EMIF1_D24
GPIO10
1 EPWM18_A EQEP2_B SPIC_POCI ESC_GPI1 EMIF1_A5 FSITXA_D1
2P|O1O EPWM18_B EQEPZESTROB SPIC_CLK ESC_GPI2 EMIF1_A6 FSlT)}((A—CL
GPIO10
3 EMIF1_BAO EPWMS8_B EQEP2_INDEX SPIC_PTE SD4_C4 ESC_GPI3 FSIRXA_DO
GPIO10
4 12CA_SDA EPWM18_A EQEP3_A SD3_D1 ESC_GPI4 FSIRXA_D1 ESC_SYNCO
SP|O1O 12CA_SCL EPWM18_B EQEP3_B SD3_C1 ESC_GPI5 FSIR)}EA—CL ESC_SYNC1
6GP|O1O EPWM16_A EMIF1_A10 EQEP3ESTROB SD3_D2 ESC_GPI6 FSITXB_DO
GPIO10
7 EPWM16_B EQEP3_INDEX SD3_C2 ESC_GPI7 FSITXB_D1
gmom EPWM17_A EMIF1_A12 EQEP5_A SD3_D3 ESC_GPI8 FS'TiB—CL
SP'Om EPWM17_B EMIF1_A11 EQEP5_B SD3_C3 ESC_GPI9
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Table 5-7. GPIO Muxed Pins (continued)

5% 1 2 3 5 6 7 9 10 1 13 14 15 ALT

SPIOT | EmIF1_D31 FQEPSSTROB | sp3_D4 ESC_GPI0 FSIRXB_DO

1GP'O11 EMIF1_D30 EQEP5_INDEX | SD3_C4 ESC_GPI11 FSIRXB_D1

2GP'011 EMIF1_D29 SD1_D3 ESC_GPI12 FS'R);B*CL

SPOT | evie_pos SD1_C3 ESC_GPI13

SPOT | evie oy SD1_D4 ESC_GPI14

SPIOT | EmiF1_p2s OUTPUTXBARS SD1_c4 ESC_GPI15 FEIRXC.D

opiom OUTPUTXBARS ESC_GPI16 FEIRXC.D

SPIOM | EmIF1_D25 MCANB_TX ESC_GPI9 FSIRXD.D

(?P'Ou EMIF1_D24 MCANB_RX ESC_GPI20 FS”T_);D-C

2GP|012 EMIF1_D23 SPIC_PICO SD1_D1 ESC_GPI22

?P'Om EMIF1_D22 SPIC_POCI sD1_c1 ESC_GPI23

SPIO12 | EmiF1_p21 SPIC_CLK SD1_D2 ESC_GPI24

SPIOT2 | EmiF1_p2o SPIC_PTE sD1_C2 ESC_GPI25 ESC_LATCHO

SP'OQ EMIF1_D19 SPID_PICO SD1_D3 ESC_GPI26 ESC_LATCH1

SPIOT2 | EmiF1_D18 SPID_POCI SD1_C3 ESC_GPI27 ESC_SYNCO

SPO12 | eyiey iy SPID_CLK SD1_D4 ESC_GPI28 ESC_SYNCT

GPO1Z | eyieq pig SPID_PTE SD1_C4 ESC_GPI29 ESC_TX1_ENA

(?PI013 EPWM13_A SD2_D1 ESC_GPI30 ESC_TX1_CLK

1GF’IO13 EPWM13_B SD2_C1 ESC_GPI31 ESC_TX1_DATAO

SPOT3 | copia_ SD2 D2 ESC_GPOO ESC_TX1_DATA1

SPIOTS | EmiF1_ATt | EPWMI_A SD2_C2 ESC_LEDSTATE R

‘(‘3P|O13 EPWM14_B SD2_D3 ESC_GPO1 SD2.C1 | ESC_TX1_DATA2

GPI014 | Eoymats SCIB_TX ESC_GPOS ESC_RX1_DATA2

SPO | eppnyis g SCIB_RX ESC_GPO9 ESC_RX1_DATA3
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Table 5-7. GPIO Muxed Pins (continued)

o, :é& 1 2 6 7 9 10 1 13 14 15 ALT
SPIOM EPWM1_A MCANB_TX ESC_GPO12 ESC_LED_ERR
SPIO | EPwM1_B MCANB_RX ESC_GPO13 ESC_LED_RUN
SPIOT | EPwM2_A EQEP5_A ESC_GPO14 ESC_LED_STATE_RU
SP'OM EPWM2_B EQEP5 B ESC_GPO15 ESC—PHY8§"'NKSTAT
9GPIO14 EPWM A EQES’SESTR ESC_GPOT6 ESC_PHYJELINKSTAT
(?P'CMS EPWM3_B EQEPi—'NDE ESC_GPO17 ESC_I2C_SDA
?P'Oﬁ’ EPWM4_A PMBUEA—SC ESC_GPO18 FSITXA DO|  ESC_I2C_SCL
ZGP'O15 EPWM4_B PMBUiA—SD ESC_GPO19 FSITXA D1| ESC_MDIO_CLK
SPIOTS | epps PMBUSA_AL ESC_GPO20 FSITXACL1 Esc_mpio_DATA
fP|O15 EPWM5_B PMBUE”LCT ESC_GPO21 FSIRXA DO| ESC_PHY_CLK
5GF’|O15 EPWM6_A ESC_GP022 FSIRXA_D1| ESC_PHY_RESETn
SPIOTS | EPwMe_B ESC_GPO23 FSIR¥ACL| Esc_Txo_ENA
7GPIO15 EPWM7_A ESC_GPO24 FSITXB_DO| ESC_TX0_CLK
SP'O“’ EPWM7_B ESC_GPO25 FSITXB_D1| ESC_TX0_DATAO
SPIOTS | EPwMe_A ESC_GPO26 FSITELCL|  Esc_txo_pATat
SP'OW EPWM8_B ESC_GPO27 FSIRXB_DO| ESC_TX0_DATA2
§3P|o1s EPWM9_A ESC_GPO28 FSIRXB_D1| ESC_TX0_DATA3
GPOT6 | oo g ESC_GPO29 FSIRXBCLI Esc_rxo_pv
GPI016 | epyuniro_a ESC_GPO30 FSIRXCD | esc_rxo_cLk
GPIO™6 | pynato g ESC_GPO31 FSIRXCD | Esc_rxo_ERR
SGPIO1 6| Epwmir A FS"T_T(C—C ESC_RX0_DATAO
gPlom — FS'R())(D—D ESC_RX0_DATA1
;BPIO1 6| epwmiz A FS'RfD—D ESC_RX0_DATA2
SGPIO1 6| epwmiz s FS”T_’QD—C ESC_RX0_DATA3
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Table 5-7. GPIO Muxed Pins (continued)

5% 1 2 3 5 6 7 9 10 1 13 14 15 ALT

gp|o19 EQEP1_A EPWM9_B SPIA_PICO ESC_PDI_UC_IRQ

§p|o19 EQESQESTR EPWM17_A SCIB_TX EPWM12_A | SPIB_CLK SD1_D4 MCANA_TX EMIF1_RAS SPIC_CLK

oPI020 | EQEPIINDE | gpwmiz B | SCIBRX | EPWMI2B | SPIBPTE SD1_c4 MCANA_RX EMIF1_CAS ESC_TX1_DATA1 SPIC_PTE

g;mozo OUTPRTXBA EQEP2 A | EPWM18_A LINB_TX SPIB_PICO SD2_D1 PMBUEA—SC EMIF1_DQMO ESC_TX1_DATA2 |EPWM13_A

SPI020 | OUTPUIXBA | eqep2 B | EPWMIB_B LINB_RX SPIB_POCI sb2_c1 PMBUSASD | EmiF1_pam1 ESC_TX1_DATA3 | EPWM13_B FSITXA_D1

SPI020 | OUTPUIXBA | £qEP INDEX | SPIA_POCI | OUTPUTXBARS | SPIB_CLK SD3_D1 PMBUSAAL | EmiF1_pam2 ESC_MDIO_CLK | EPWM14_A FSITXA_DO EPWMS_B

SPIO20 | OUTPUTXBA | EQEPZ_STROB | spia clk | OUTPUTXBARS | SPIB_PTE spzc2  |PMBUSALT | emirt_pams ESC_MDIO_DATA |EPWM14_B|  FSITXA_CLK SD1_D3

oPi020 | QBRI INDE | gpwimio_a | sPIA_PTE OUTPUTXBAR1 SD1_C3

SPIO20 | EmIF1_At | EPWM10B | EMIF1_WEn OUTPUTXBAR2 EsC_PHY_CLK | FSCLED.STATE.

SPIO20 | Eqepza | Epwmti_a | FXTSTNCOUL - cana 7x SD4_D1 SCIA_RX LINA_RX 12CB_SCL OUTPUTXBAR3 ESC_RX1_CLK | PMBUSA_ALERT

oPIO%0 | Eqep2B | EPWMI1B | EMIFID13 | SPIB_PICO SD4_Ct SCIA_TX OUTPUTXBAR4 ESC_RX1_DV PMBUSA_CTL

gPio20 | BQEP2STR | epwmiz A | EMIFI_D14 | SPIB_POCI SD4_D2 EPWM12_B LINB_RX OUTPUTXBARS ESC_RX1_ERR PMBUSA_SDA

SPI021 | BQEPZINDE | pwmiz 8 | EMIF1_D15 SD4_C2 LINB_TX OUTPUTXBARG ESC_RX0_DATA2 | PMBUSA_SCL

OPI021 | eqepe A | EPWMI4_A SD4_D3 OUTPUTXBAR? ESCLEDLINKO_ACT

SPI02T | EqePe B | EPWMI4B SD4_C3 ESCLEDLINKIACT

SPIOZ1 EQEggESTR EPWMS_A SD4_D4 LINB_TX ESC_LED_ERR

SPIO2T | cANARX | EMIFI_CLK | MCANARX | ouTPUTXBAR? | “O5P3-STR | spy pa | EMIF1_Csan | ESC_LATCHI ESC_I2C_SCL  |EPWM16_A|  ESC_SYNCH SPID_PICO

SPIOZ | sciaRX | EMIFI_CS4n | CANARX | OUTPUTXBARS | EQEP3 A SD2.D3 | EMIF1_CS2n 12CB_SDA SPIC_POCI | EPWM15_A LINA_TX EMIF1_D12

SPIOZ1 | sCIATX | EMIF1_SDCKE | SPID_CLK | OUTPUTXBAR6 | EQEP3 B SD2.C3 | EMIF1_CS3n|  ESC_LATCHO ESC_I2C_SDA |EPWM15B|  ESC_SYNCO EMIF1_D13

SPIOZ1 | GANATX | EMIFI_WEn | MCANATX | outPuTxXBARs |EOEPSINDE | spp ca | EMIF1_RNW 12CA_SDA SPID_PTE EPWM16_B LINB_TX SPID_POCI

§P|021 12CA_SDA EMIF1_CSOn SPIA_PICO EQEP4_A LINB_TX CLB—O/:J'LPUTXB EMIF1_OEn I12CA_SCL SPID_CLK

GPI21 [ EQEPS INDE | gppyyg g SD4_C4 ESC_LED_RUN

opioz2 EPWMB_A | SPID_POCI | OUTPUTXBAR2 | SCIB_TX MCANA_TX PMBUSA_ALERT | X1

opioz2 EPWM6_B SPID_PTE | OUTPUTXBAR3 | SCIB_RX MCANA_RX PMBUSA CTL | X2
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Table 5-7. GPIO Muxed Pins (continued)

1 2 3 5 6 7 9 10 1 13 14 15 ALT

0,4,8,
12

GPI022
2

TDI EPWM7_A SPIA_PICO | OUTPUTXBAR4 SCIA_RX UARTB_TX I2CA_SDA SPIC_CLK ESC_PDI_UC_IRQ PMBUSA_SDA

N DO EPWM7_B | EMIF1_A11 | OUTPUTXBARS | SCIA_TX UARTB_RX | I2CA_SCL SPIC_PTE PMBUSA_SCL

GP1022
4

AlO225
AlO226
AlO227
AlO228
Al0229
AlO230
AlO231
AlO232
AlO233
AlO234
AlO235
AlO236
AlO237
AlO238
AlO239
AlO240
AlO241
AlO242

ERRORSTS | EMIF1_SDCKE XCLKOUT | OUTPUTXBAR1 SD2_C1 ESC_PDI_UC_IRQ
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5.5.2 USB Pin Muxing

Table 5-8 lists assignments of the alternate USB function mapping. These can be configured with the
GPBAMSEL register.

Table 5-8. Alternate USB Function

GPIO GPBAMSEL SETTING USB FUNCTION
GP1042 GPBAMSEL[10] = 1b USBODM
GPI1043 GPBAMSEL[11] = 1b USBODP

5.5.3 High-Speed SPI Pin Muxing

The SPI module on this device has a high-speed mode. To achieve the highest possible speed, a special GPIO
configuration is used on a single GPIO mux option for each SPIl. These GPIOs may also be used by the SPI
when not in high-speed mode (HS_MODE = 0).

To select the mux options that enable the SPI high-speed mode, configure the GPyGMUX and GPyMUX
registers as shown in Table 5-9.

Table 5-9. GPIO Configuration for High-Speed SPI

GPIO SPI SIGNAL MUX CONFIGURATION
SPIA
GPIO58 SPIA_PICO GPBGMUX2[21:20]=11b GPBMUX2[21:20]=11b
GPIO59 SPIA_POCI GPBGMUX2[23:22]=11b GPBMUX2[23:22]=11b
GPIO60 SPIA_CLK GPBGMUX2[25:24]=11b GPBMUX2[25:24]=11b
GPI1061 SPIA_PTE GPBGMUX2[27:26]=11b GPBMUX2[27:26]=11b
SPIB
GPIO63 SPIB_PICO GPBGMUX2[31:30]=11b GPBMUX2[31:30]=11b
GPIO64 SPIB_POCI GPCGMUX1[1:0]=11b GPCMUX1[1:0]=11b
GPIO65 SPIB_CLK GPCGMUX1[3:2]=11b GPCMUX1[3:2]=11b
GPIO66 SPIB_PTE GPCGMUX1[5:4]=11b GPCMUX1[5:4]=11b
SPIC
GPIO69 SPIC_PICO GPCGMUX1[11:10]=11b GPCMUX1[11:10]=11b
GPIO70 SPIC_POCI GPCGMUX1[13:12]=11b GPCMUX1[13:12]=11b
GPIO71 SPIC_CLK GPCGMUX1[15:14]=11b GPCMUX1[15:14]=11b
GPIO72 SPIC_PTE GPCGMUX1[17:16]=11b GPCMUX1[17:16]=11b
SPID
GPI0O91 SPID_PICO GPCGMUX2[23:22]=11b GPCMUX2[23:22]=11b
GPI092 SPID_POCI GPCGMUX2[25:24]=11b GPCMUX2[25:24]=11b
GPIO93 SPID_CLK GPCGMUX2[27:26]=11b GPCMUX2[27:26]=11b
GPI09%4 SPID_PTE GPCGMUX2[29:28]=11b GPCMUX2[29:28]=11b
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5.6 Connections for Unused Pins

For applications that do not need to use all functions of the device, Table 5-10 lists acceptable conditioning for
any unused pins. When multiple options are listed in Table 5-10, any are acceptable. Pins not listed in Table 5-10
must be connected according to the Pin Attributes table.

Table 5-10. Connections for Unused Pins

SIGNAL NAME ACCEPTABLE PRACTICE
Analog
VREFHIx Tie to VDDA
VREFLOx Tie to VSSA
*  No Connect
ADCINXx (except DAC pins) . Tieto VSSA
* No Connect
ADCINx (DAC pins) - Pulldown to VSSA through 5-kQ resistor
Digital
* No connection (input mode with internal pullup enabled)
* No connection (output mode with internal pullup disabled)
GPIOx «  Pullup or pulldown resistor (any value resistor, input mode, and with internal pullup
disabled)
X1 Tie to VSS
X2 No Connect
* No Connect
TCK »  Pullup resistor
* No Connect
0l «  Pullup resistor
TDO No Connect
TMS No Connect
ERRORSTS No Connect
Power and Ground
VDD All VDD pins must be connected per the Pin Attributes table.
VDDA If a dedicated analog supply is not used, tie to VDDIO.
VDDIO All VDDIO pins must be connected per the Pin Attributes table.
VDD3VFL Must be tied to VDDIO
VDDOSC Must be tied to VDDIO
VSS All VSS pins must be connected to board ground.
VSSA If a dedicated analog ground is not used, tie to VSS.
VSSOSC If an external crystal is not used, this pin may be connected to the board ground.
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6 Specifications

6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted) (1) (2)

MIN MAX UNIT
VDDIO with respect to VSS -0.3 4.6
Supply voltage - \%
VDDA with respect to VSSA -0.3 4.6
Input voltage Vin (3.3V) -0.3 4.6 \
Output voltage Vo -0.3 4.6 \Y
Digital/analog input (per pin), lik (Vin < VSS/VSSA or Vi > VDDIO/ 5
(4) -20 20
VDDA)
Input clamp current mA
Total for all inputs, liktoTaL 20 20
(Vin < VSS/VSSA or V|y > VDDIO/VDDA)
Output current Digital output (per pin), lout -20 20 mA
Free-Air temperature Ta —40 125 °C
Operating junction temperature Ty -40 150 °C
Storage temperature(®) Tsig -85 150 °C

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

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

(3) Long-term high-temperature storage or extended use at maximum temperature conditions may result in a reduction of overall device

life. For additional information, see the Semiconductor and IC Package Thermal Metrics Application Report.

(4) Continuous clamp current per pin is 2 mA. Do not operate in this condition continuously as Vpp,o/Vppa voltage may internally rise and

impact other electrical specifications.

6.2 ESD Ratings — Commercial

VALUE UNIT
F28P650DK, F28P650DH, F28P650SK, F28P650SH in 256-ball ZEJ package
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000
L Charged-device model (CDM), All pins +500
\Y Electrostatic discharge (ESD) \Y
(ESD) - (2)
per ANSI/ESDA/JEDEC JS-002 Corner balls on 256-ball ZEJ: 750
A1,A16,T1, T16
F28P650DK, F28P650DH, F28P650SK, F28P650SH in 176-pin PTP package
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000
— Charged-device model (CDM), All pins +500
V(EsD) Electrostatic discharge (ESD) @) \Y
per ANSI/ESDAMEDEC 5-002 Corner pins on 176-pin PTP: +750
1,44, 45, 88, 89, 132, 133, 176
F28P650DK, F28P650DH, F28P650SK, F28P650SH in 169-ball NMR package
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000
L Charged-device model (CDM), All pins +500
V Electrostatic discharge (ESD) V
(ESD) - (2)
per ANSIESDANEDEC JS-002% ¢ o mer balls on 169-ball NMR: +750
A1, A13, N1, N13
F28P650DK, F28P650DH, F28P650SK, F28P650SH in 100-pin PZP package
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000
— Charged-device model (CDM), All pins +500
V(EsD) Electrostatic discharge (ESD) @) \Y
per ANSI/ESDAMEDEC 5-002 Corner pins on 100-pin PZP: +750
1, 25, 26, 50, 51, 75, 76, 100

(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.
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6.3 ESD Ratings — Automotive

VALUE UNIT
F28P659DK-Q1 in 256-ball ZEJ package
Human body model (HBM), per |All pins +2000
AEC Q100-002(")
V(Esp) Electrostatic discharge Charged device model (CDM), All pins +500 V
per AEC Q100-011 Corner balls on 256-ball ZEJ: +750
A1,A16,T1, T16
F28P659DK-Q1, F28P659SH-Q1 in 176-pin PTP package
Human body model (HBM), per | All pins +2000
AEC Q100-002("
V(Esp) Electrostatic discharge Charged device model (CDM), All pins +500 \Y,
per AEC Q100-011 Corner pins on 176-pin PTP: +750
1, 44, 45, 88, 89, 132, 133, 176
F28P659DK-Q1, F28P659DH-Q1, F28P659SH-Q1 in 100-pin PZP package
Human body model (HBM), per |All pins +2000
AEC Q100-002(")
V(Esp) Electrostatic discharge Charged device model (CDM), All pins +500 \%
per AEC Q100-011 Corner pins on 100-pin PZP: 750
1, 25, 26, 50, 51, 75, 76, 100
(1) AEC Q100-002 indicates HBM stressing is done in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
6.4 Recommended Operating Conditions
MIN NOM MAX UNIT
Device supply voltage, VDDIO and VDDA Internal BOR enabled(® Veorvooo(MAX) ¥ VBOR-VDDIO-% 33 3.63 \%
Internal BOR disabled 2.8 3.3 3.63
Device supply voltage, VDD 1.14 1.2 1.32 \Y
Device ground, VSS 0 \Y
Analog ground, VSSA 0 \Y
SRsuppLY Supply ramp rate®)
Vin Digital input voltage VSS -0.3 VDDIO + 0.3 \%
Analog input voltage VSSA-0.3 VDDA + 0.3 \%
Junction temperature, T, S version(") —-40 150 °C
Free-Air temperature, T &E‘gsg:n(;g qualification) -40 125 °C

(1) Operation above T, = 105°C for extended duration will reduce the lifetime of the device. See Calculating Useful Lifetimes of Embedded
Processors for more information.

(2) See the Power Management Module (PMM) section.

(3) Internal BOR is enabled by default.

(4) See the Power Management Module Operating Conditions table.
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6.5 Power Consumption Summary

Current values listed in this section are representative for the test conditions given and not the absolute
maximum possible. The actual device currents in an application will vary with application code and pin

configurations.

6.5.1 System Current Consumption VREG Enabled

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

TYP : Viom, 30°C

PARAMETER

TEST CONDITIONS

MIN

TYP

MAX

UNIT

OPERATING MODE

Ippio

CPU1 and CPU2 in lockstep active:
VDDIO current consumption during
operational usage

Ipbio

CPU1 and CPU2 non-lockstep active:
VDDIO current consumption during
operational usage

Ippio

Single CPU active: VDDIO current
consumption during operational usage

Ippa

Any CPU mode: VDDA current
consumption during operational usage

This is an estimation of current
for a typical heavily loaded
application. Actual currents

will vary depending on system
activity, 1/0 electrical loading and
switching frequency.

190

280

370

mA

180

235

315

mA

160

190

275

mA

0.1

18.6

22

mA

IDLE MODE

Ippio

CPU1 and CPU2 in lockstep active:
VDDIO current consumption while
device is in Idle mode

Ippio

CPU1 and CPU2 non-lockstep
running: VDDIO current consumption
while device is in Idle mode

Ipbio

Single CPU active: VDDIO current
consumption while device is in Idle
mode

Ippa

Any CPU mode: VDDA current
consumption while device is in Idle
mode

- CPU is in IDLE mode
- Flash is powered down
- XCLKOUT is turned off

65

85

170

mA

55

80

165

mA

45

60

155

mA

0.001

0.002

0.01

mA

STANDBY MODE

Ippio

CPU1 and CPU2 in lockstep
active: VDDIO current consumption
while device is in Standby mode

Ipbio

CPU1 and CPU2 non-lockstep
active: VDDIO current consumption
while device is in Standby mode

Ippio

Single CPU active: VDDIO current
consumption while device is in
Standby mode

Ippa

Any CPU mode: VDDA current
consumption while device is in
Standby mode

- CPU is in STANDBY mode
- Flash is powered down
- XCLKOUT is turned off

25

100

mA

25

100

mA

25

100

mA

0.001

0.002

0.01

mA

HALT MODE

Ippio

Any CPU mode: VDDIO current
consumption while device is in Halt
mode

Ippa

Any CPU mode: VDDA current
consumption while device is in Halt
mode

- CPU is in HALT mode
- Flash is powered down
- XCLKOUT is turned off

70

mA

0.001

0.002

0.01

mA
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6.5.1 System Current Consumption VREG Enabled (continued)

over operating free-air temperature range (unless otherwise noted).
TYP : Vpom, 30°C

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
FLASH ERASE/PROGRAM
VDDIO current consumption durin . i i
Iobio Erase/Proaram o cle(1)p [¢] CPU is runnlng from 100 190 275 mA
9 Y flash, performing erase and
program on the unused
sectors.
*  VREG is enabled.
* SYSCLK s running at
maximum device speed
VDDA current consumption during (PLLENA)
looa Erase/Program cycle « 1/Os are inputs with pullups 0001 0-002 001 mA
enabled.
« Peripheral clocks are turned
OFF.
RESET MODE
VDDIO current consumption while
lobio reset is active(@ L 13 20 mA
oA YDDA ctjzr)rent consumption while reset 0.001 0.002 0.01 mA
is active

(1)  Brownout events during flash programming can corrupt flash data and permanently lock the device. Programming environments using
alternate power sources (such as a USB programmer) must be capable of supplying the rated current for the device and other system

components with sufficient margin to avoid supply brownout conditions.
(2) This is the current consumption while reset is active, that is XRSn is low.

6.5.2 System Current Consumption VREG Disable - External Supply

over operating free-air temperature range (unless otherwise noted).
TYP : Vpom, 30°C

PARAMETER TEST CONDITIONS MIN

TYP MAX UNIT

OPERATING MODE

CPU1 and CPU2 in lockstep mode

Ibp active: VDD current consumption 210 330 400 mA
during operational usage
CPU1 and CPU2 non-lockstep active: This is an estimation of current

Ibp VDD c.urrent consumption during for a typical heavily loaded 200 270 340 mA
operational usage application. Actual currents
Single CPU active: VDD current will vary depending on system

oo consumption during operational usage |activity, I/O electrical loading and 190 230 300 mA
Any CPU mode: VDDIO current switching frequency.

IDDIO . . . 0.1 4.2 5 mA
consumption during operational usage

oA Any CPU mode: yDDA cur_rent 01 186 22 mA
consumption during operational usage
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6.5.2 System Current Consumption VREG Disable - External Supply (continued)

over operating free-air temperature range (unless otherwise noted).
TYP : Vpom, 30°C

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX UNIT

IDLE MODE

CPU1 and CPU2 in lockstep mode
Ibp active: VDD current consumption while 70 90 180 mA
device is in Idle mode

CPU1 and CPU2 non-lockstep active:
Iop VDD current consumption while device 60 85 170 mA
is in Idle mode

Single CPU active: VDD current

¢ CPUisin IDLE mode

15D consumption while device is in Idle ~ |*  Flash is powered down 50 65 160 mA
mode ¢ XCLKOUT is turned off
Any CPU mode: VDDIO current

Ibpio consumption while device is in Idle 0.1 4 5 mA
mode
Any CPU mode: VDDA current

lopa consumption while device is in Idle 0.001 0.002 0.01 mA
mode

STANDBY MODE

CPU1 and CPU2 in lockstep mode
Iop active: VDD current consumption while 8 25 120 mA
device is in Standby mode

CPU1 and CPU2 non-lockstep active:
Ibp VDD current consumption while device 8 25 120 mA
is in Standby mode -+ CPUis in STANDBY mode
Single CPU active: VDD current * Flash is powered down

lop consumption while device is in . XCLKOUT is turned off 8 25 120 mA
Standby mode

Any CPU mode: VDDIO current
Ibpio consumption while device is in 0.1 4 5 mA
Standby mode

Any CPU mode: VDDA current
Iopa consumption while device is in 0.001 0.002 0.01 mA
Standby mode

HALT MODE
Any CPU mode: VDD current

Iop consumption while device is in Halt 1 7 70 mA
mode o
Any CPU mode: VDDIO current * CPUisin HALT mode

Iopio consumption while device is in Halt * Flashis powered down 0.5 3 4 mA
mode *  XCLKOUT is turned off
Any CPU mode: VDDA current

loba consumption while device is in Halt 0.001 0.002 0.01 mA
mode
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6.5.2 System Current Consumption VREG Disable - External Supply (continued)

over operating free-air temperature range (unless otherwise noted).
TYP : Vpom, 30°C

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX UNIT
FLASH ERASE/PROGRAM
VDD Current consumption durin . i i
oo Erase/Program c cle(% o cPUTs runnlng from 100 195 290 mA
9 Y flash, performing erase and
I5bI0 VDDIO Current COnSL(J:';’]pthn during program on the unused 0.1 4.2 5 mA
Erase/Program cycle sectors
* VREG is disabled.
* SYSCLK s running at
maximum device speed
(PLLENA)
VDDA Current consumption during +  l/Os are inputs with pullups
Iooa Erase/Program cycle enabled. 0.001  0.002 0.01 mA
« Peripheral clocks are turned
OFF.

(1)  Brownout events during flash programming can corrupt flash data and permanently lock the device. Programming environments using
alternate power sources (such as a USB programmer) must be capable of supplying the rated current for the device and other system
compo