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TMS320F2838x Real-Time Microcontrollers With Connectivity Manager
1 Features — Inter-integrated Circuit (CM-I12C)

Dual-core C28x architecture

— Two TMS320C28x 32-bit CPUs
+ 200 MHz
» |EEE 754 double-precision (64-bit) Floating-

Point Unit (FPU)

» Trigonometric Math Unit (TMU)
* CRC engine and instructions (VCRC)
» Fast Integer Division (FINTDIV)

— 512KB (256KW) of flash on each CPU
(ECC-protected)

— 44KB (22KW) of local RAM on each CPU

— 128KB (64KW) of global RAM shared between
the two CPUs (parity-protected)

Two Control Law Accelerators (CLAS)

— 200 MHz

— |EEE 754 single-precision floating-point

— Executes code independently of C28x CPU

System peripherals

— Two External Memory Interfaces (EMIFs) with
ASRAM and SDRAM support

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

— Up to 169 General-Purpose Input/Output
(GPIO) pins with input filtering

— Expanded Peripheral Interrupt controller (ePIE)

— Low-power mode (LPM) support

— Dual-zone security for third-party development

— Unique Identification (UID) number

— Embedded Real-time Analysis and Diagnostic
(ERAD)
Background CRC (BGCRC)

Connectmty Manager (CM)

— Arm® Cortex®-M4 processor

- 125 MHz

— 512KB of flash (ECC-protected)

— 96KB of RAM (ECC-protected or parity-
protected)

— Advanced Encryption Standard (AES)
accelerator

— Generic CRC (GCRC)

— 32-channel Micro Direct Memory Access
(WDMA) controller

— Universal Asynchronous Receiver/Transmitter
(CM-UART)

— Synchronous Serial Interface (SSI)
— 10/100 Ethernet 1588 MII/RMII
C28x communications peripherals
— Fast Serial Interface (FSI) with two transmitters
and eight receivers
— Four high-speed (up to 50-MHz) SPI ports (pin-
bootable)
— Four Serial Communications Interfaces (SCI/
UART) (pin-bootable)
— Two I12C interfaces (pin-bootable)
— Power-Management Bus (PMBus) interface
— Two Multichannel Buffered Serial Ports
(McBSPs)
CM-C28x shared communications peripherals
— EtherCAT® Slave Controller (ESC)
— USB 2.0 (MAC + PHY)
— Two Controller Area Network (CAN) modules
(pin-bootable)
— MCAN (CAN FD)
Analog subsystem
— Four Analog-to-Digital Converters (ADCs)
» 16-bit mode
— 1.1 MSPS each
— 12 differential or 24 single-ended inputs
» 12-bit mode
— 3.5 MSPS each
— 24 single-ended inputs
» Single sample-and-hold (S/H) on each ADC
» Hardware post-processing of conversions
— Eight windowed comparators with 12-bit Digital-
to-Analog Converter (DAC) references
— Three 12-bit buffered DAC outputs
Control peripherals
32 Pulse Width Modulator (PWM) channels
» High resolution on both A and B channels of
8 PWM modules (16 channels)
+ Dead-band support (on both standard and
high resolution)
— Seven Enhanced Capture (eCAP) modules
» High-resolution Capture (HRCAP) available
on two of the seven eCAP modules
— Three Enhanced Quadrature Encoder Pulse
(eQEP) modules
— Eight Sigma-Delta Filter Module (SDFM) input
channels, 2 independent filters per channel

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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« Configurable Logic Block (CLB)
— Augments existing peripheral capability
— Supports position manager solutions
* Clock and system control
— Two internal zero-pin 10-MHz oscillators
On-chip crystal oscillator
Windowed watchdog timer module
Missing clock detection circuitry
Dual-clock Comparator (DCC)
» Hardware Built-in Self Test (HWBIST)
* 1.2-V core, 3.3-V I/O design
» Functional Safety-Compliant
— Developed for functional safety applications

2 Applications

Medium/short range radar

HVAC large commercial motor control
Automated sorting equipment

CNC control

Central inverter

String inverter

Inverter & motor control

On-board (OBC) & wireless charger
Linear motor segment controller
Servo drive control module
Industrial AC-DC

Three phase UPS

— Documentation available to aid ISO 26262 and
IEC 61508 system design
— Systematic capability up to ASIL D and SIL 3
— Hardware capability up to ASIL B and SIL 2
» Safety-related certification
— 1S0 26262 certified up to ASIL B by TUV SUD
— |EC 61508 certified up to SIL 2 by TUV SUD
» Package options:
— Lead-free, green packaging
— 337-ball New Fine Pitch Ball Grid Array
(nFBGA) [ZWT suffix]
— 176-pin PowerPAD™ Thermally Enhanced Low-
profile Quad Flatpack (HLQFP) [PTP suffix]
* Temperature options:
— S:-40°C to 125°C junction
— Q:—-40°C to 125°C ambient
(AEC Q100 qualification for automotive
applications)

3 Description

The TMS320F2838x (F2838x) 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 GaN and SiC technologies.

These include such applications as:

* Industrial motor drives

*  Motor control

» Solar inverters

* Digital power

» Electrical vehicles and transportation
» Sensing and signal processing

The real-time control subsystem is based on TI's 32-bit C28x DSP core, which provides 200 MHz of signal-
processing performance in each core for floating- or fixed-point code running from either on-chip flash or SRAM.
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 MHz per core of independent processing ability.

This device also contains an independent Connectivity Manager (CM), based on the ARM Cortex-M4 processor,
that runs at 125 MHz. With its own dedicated flash and SRAM, the CM allows fully independent control of
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the interfaces coming in and out of the F2838x, allowing maximum bandwidth for the C28x DSPs to focus on
real-time control.

High-performance analog blocks are tightly integrated with the processing and control units to provide optimal
real-time signal chain performance. Thirty-two frequency-independent PWMs enable control of multiple power
stages, from a 3-phase inverter to advanced multilevel power topologies.

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.

For the first time on a C2000 real-time MCU, there is an EtherCAT Slave Controller, along with other industry-
standard protocols like CAN FD and USB 2.0. The Fast Serial Interface (FSI) enables up to 200 Mbps of robust
communications across an isolation boundary.

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 TMDSCNCD28388D evaluation board and download C2000Ware.

Package Information

PART NUMBER PACKAGE(") BODY SIZE (NOM)

ZWT (nFBGA, 337) 16 mm x 16 mm
TMS320F28388D

PTP (HLQFP, 176) 24 mm x 24 mm

ZWT (nFBGA, 337) 16 mm x 16 mm
TMS320F28388S

PTP (HLQFP, 176) 24 mm x 24 mm

ZWT (nFBGA, 337) 16 mm x 16 mm
TMS320F28386D

PTP (HLQFP, 176) 24 mm x 24 mm

ZWT (nFBGA, 337) 16 mm x 16 mm
TMS320F28386S

PTP (HLQFP, 176) 24 mm x 24 mm

ZWT (nFBGA, 337) 16 mm x 16 mm
TMS320F28384D

PTP (HLQFP, 176) 24 mm x 24 mm

ZWT (nFBGA, 337) 16 mm x 16 mm
TMS320F28384S

PTP (HLQFP, 176) 24 mm x 24 mm

(1)  For more information on these devices, see Mechanical, Packaging, and Orderable Information.
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3.1 Functional Block Diagram

The Functional Block Diagram shows the CPU system and associated peripherals.
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- ePIE ePIE . NMI'WD
“NMIWD NMI' WD
Windowed WD CPU1 - CPU2 Windowed WD Boot ROM
\PC Secure
| CLAROM I Boot ROM N l Boot ROM | CLAROM I Memories
Secure ROM MSGRAMO ~l Secure ROM shown in Red
Flash (512KB)
MSGRAM1
Flash (512KB) Flash (512KB)
C0-C1 RAM (16KB)
EO RAM (16KB
LS0-LS7 RAM MO-M1 RAM (4KB) 650.GS15 RAM MO-M1 RAM (4KB) LSO-LS7 RAM (16KB) "’
(32KB) DO0-D1 RAM (8KB) (128KB) D0-D1 RAM (8KB) (32KB) S0-S3 RAM (64KB)
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Figure 3-1. Functional Block Diagram
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4 Revision History

Changes from February 2, 2021 to June 28, 2023 Page
* This Revision History lists the changes from SPRSP14D to SPRSP14E. ................ccooiiiiiii 1
* Global: Changed "CAN-FD" 10 "CAN FD .. ... oottt e et e et e e e ee e e e neeeeteeeeaneeeaaneeeeannneanns 1
* Global: Changed the Pin Type of ESC_TX0_ENA and ESC_TX1_ENA from "I/O" t0 "O".......coeiiiiiiiieieene 1

Features section: Added "Functional Safety-Compliant" feature and "Safety-related certification" feature.
Added "Hardware Built-in Self Test (HWBIST)" feature. Deleted "MCAN (CAN FD)" feature from "Connectivity
Manager (CM)" group. Added "MCAN (CAN FD)" to "CM-C28x shared communications peripherals" group... 1
Description section: Added reference paragraph to Getting Started With C2000™ Real-Time Control

Microcontrollers (MCUS) Getting Started GUILE.................occuueeiiiiiiiiei e e e 2
Package Information table: Changed table title from Device Information to Package Information.

LU0 £=1 =T I =1 o = USSR 2
Functional Block Diagram figure: Changed blue MUX arrow of "1x CAN FD" ... 4
Device Comparison table: Updated CAN with Flexible Data-Rate (CAN FD) by changing value to "1 (can be
aSSIGNEd 10 CPUT Or CIV) . ... ettt e e et e e e et et e e e e abbe e e e e e nbee e e e e anneeas 8

Pin Attributes table: Updated table. Changed Ball H4 on 337-ball ZWT package from "NC" to "NC1" and
removed pin assignment 119 from 176-pin PTP package. Added "NC2" (Ball J18 on 337-ball ZWT package;
pin 119 on 176-pin PTP package). Changed the description of TRSTn. Deleted duplicate sentence from the

description of XRSn. Changed the VSS Description and pin number for the 176-pin package. ...........c......... 18
Analog Signals table: Updated table........ ..o 51
Digital Signals table: Updated table...........ooo e 51
Power and Ground table: Updated table. Changed the VSS Description and pin number for the 176-

oI o= Tex €= To = TP UTP PRSP 51

Test, JTAG, and Reset table: Updated table. Changed "NC" to "NC1". Changed "337 BGA" ball number from
"H4, J18" to "H4". Deleted "176 Pin" pin number 119. Added "NC2" (337 BGA ball number J18, 176 Pin
number 119). Changed the description of TRSTn. Deleted duplicate sentence from the description of

D3] o U 51
Specifications section: Moved "Stresses beyond those listed under Absolute Maximum Ratings ..." paragraph
text to Absolute Maximum Ratings table as fOOtNOeS. ...........ooiiiiiii e 90
Absolute Maximum Ratings table: Added "Stresses beyond those listed under Absolute Maximum Ratings ..."
footnote and "All voltage values are with respect to VSS, unless otherwise noted" footnote.............ccccccoe...... 90
Recommended Operating Conditions table: Deleted typpi0-RAMP: - -+«rteeerrrrreemmimiiiee e eieee e e e 90
ESD Ratings — Commercial table: Removed JEDEC specification JESD22-C101 from Charged-device model

(CDM) description. Added CDM values fOr COMMET PINS. .....c.cuiuiiiiiiiiiiet et 90
Power Management Module (PMM) section: Added SECHON. .........c.uiiii i 100
Power Sequencing section: Changed SECHON. .........oiiuiiiii e 100
Reset Circuit figure: Replaced 4-way tie dOt..........ooiiiiiiii e 106
Reset Sources section: Updated lead-in paragraph. Added Reset Signals table............cccccooiiiiiiiiiiieeeen. 106
Clocking System figure: Added CLB........ ..ot e et e e e e e e s annaeeee s 110
Internal Clock Frequencies table: Changed MIN fntcLky and MIN fiauxintcLk) from 10 MHz to 2 MHz. Added

f(CLBTILECLK) and f(CLBREGCLK) .......................................................................................................................... 114

XTAL Oscillator section: Changed section title from Crystal Oscillator to XTAL Oscillator. Updated section. 115
Flash Parameters table: Changed "N, Write/Erase Cycles" to "N,,ec Write/Erase Cycles per sector". Added
"Nwec Write/Erase Cycles for entire Flash (combined all sectors)" and its associated footnote. Added

"tretention Data retention duration at T; = 125°C" and its associated footnote.............cccoiiiiie 123
*  RAM Specifications section: Added SECHON. ..o 124
*  ROM Specifications section: Added SECHON. ..........coii i 125
* Connecting to the 14-Pin JTAG Header figure: Added 2.2-kQ pullup resistor on TMS..........cccooiiiiiiiinenn. 126
* Connecting to the 20-Pin JTAG Header figure: Added 2.2-kQ pullup resistor on TMS..........cccooiiiiiiiiiienen. 126
* EMIF Asynchronous Memory Switching Characteristics table: Updated MIN and MAX values of parameters 3,

10, 15, and 24 for EW = 1. Added "Maximum wait timeout condition" footnote...............cccccceiiiiiinnn 139
» Single-Ended Input Model section: Added "The user should analyze the ADC input setting assuming worst-

case initial conditions 0N Cy, ..." PAragrapR.........coii i 160
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Differential Input Model section: Added references to the Charge-Sharing Driving Circuits for C2000 ADCs
(using TINA-TI simulation tool) Application Note and the ADC Input Circuit Evaluation for C2000 MCUs (using

TINA-TI simulation tool) Application NOTE........... e e e e e e e e e e 161
» Differential Input Model section: Deleted "The user should analyze the ADC input setting assuming worst-

case initial conditions on Cp, ..." PAragrapi......cooe oo a e e e e 161
* ADC Timings in 12-Bit Mode (SYSCLK Cycles) table: Added footnote about tiNT.....ocveveeiiiiieiiiiie, 163
* ADC Timings in 16-Bit Mode table: Added footnote about tinT- -« xeeeerrrieeariiii e 165
» Comparator Electrical Characteristics table: Added MIN and MAX Hysteresis values............cccccceviiiieeene 170
* CMPSS DAC Dynamic Error section: Added SECHON............uiiiiiiiiiii s 173
* PMBus Electrical Data and Timing section: Deleted lead-in paragraph.............ccccoviiiiiiiiiiiniiiiee e, 223
*  PMBus Fast Mode Switching Characteristics table: Added F,,q, PMBus Module Clock Frequency............. 223
*  PMBus Standard Mode Switching Characteristics table: Added F o4, PMBus Module Clock Frequency..... 223
* Universal Serial Bus (USB) Controller section: Changed Note about the accuracy of the on-chip zero-

o110 X1 =1 o SR 239
* Modular Controller Area Network (MCAN) [CAN FD] section: Changed first two paragraphs.........cccccc........ 241
*  MCAN Module Overview figure: Changed fIQUIe............oii i 241
* Functional Block Diagram figure: Changed blue MUX arrow of "1x CAN FD".........cccciiiiiiiiiiiieen 263
*  C28x Memory Map table: Added MCAN Message RAM........oouiiiiiii e 264
* Peripheral Registers Memory Map section: Added SECHON. ..o 267
*  CM Memory Map table: Changed the START ADDRESS and END ADDRESS of "EtherCAT RAM

o1 =T o = TeTor =TT PO UTOT PP PPR PP 274
* Peripheral Registers Memory Map (CM) section: Added SECHON..........cccoiiiiiiiiiiiiiiii e 276
* CM Bus Master Peripheral Access table: Added "Y" to "CPU1 SUBSYSTEM" column of "MCAN (CAN

3 ) 0T 280
« All Available Boot Modes table: Added footnote about USB Bootloader.............ccoooiiiiiiiiiiiiiiiiiee e, 285
» Configurable Logic Block (CLB) section: Added "For normal operation, the clock frequency of the CLB

peripheral is derived from device SYSCLK ..." paragraph.........coooo i 304
* CM Clocking System figure: Changed figure title from "Clocking System" to "CM Clocking System".

=T 0 00 V7= Yo 1Y L OSSR 313
*  Functional Safety section: Added SECHON. ...........uuiiiiiiiii e 316
» Applications, Implementation, and Layout section: Updated section............ccccooriiiiiiiiiiiie e 317
* Getting Started and Next Steps section: Added SECHON. ... 332
« Tools and Software section: Added C2000 Third-party search tool............cccceeiiiiiiiiiiniiiie e 334
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5 Device Comparison

The Device Comparison table lists the features of each 2838x device.

Table 5-1. Device Comparison

28386D 28384D 28386S 28384S
FEATURE(") 28388D 28388S
28386D-Q1 | 28384D-Q1 28386S-Q1 | 28384S-Q1
C28x Subsystem
Number 2 1
Frequency (MHz) 200
C28x 32-bit and 64-bit Floating-Point Unit (FPU) Yes
VCRC Yes
TMU — Type O Yes
Number 2 (1 per CPU) 1
CLA — Type 2
Frequency (MHz) 200
1MB (512KW)
C28x Flash 512KB (256KW)
[612KB (256KW) per CPU]
24KB (12KW)
Dedicated RAM 12KB (6KW)
[12KB (6KW) per CPU]
64KB (32KW)
Local Shared RAM 32KB (16KW)
C28x RAM [32KB (16KW) per CPU]
128KB (64KW)
Global Shared RAM 128KB (64KW)
(Shared between CPUs)
Total RAM 216KB (108KW) 172KB (86KW)
Background Cyclic Redundancy Check (BGCRC) module 1
Configurable Logic Block (CLB) 8 tiles No 8 tiles No
32-bit CPU timers 6 (3 per CPU) 3
6-Channel DMA — Type 0 2 (1 per CPU) 1
Dual-zone Code Security Module (DCSM) for on-chip flash and RAM Yes
Embedded Real-time Analysis and Diagnostic (ERAD) Yes
EMIE1 337-ball ZWT 1
(16-bit or 32-bit) 176-pin PTP 1
EMIF
337-ball ZWT 1
EMIF2 (16-bit)
176-pin PTP -
External interrupts 5
1/0 pins (shared 337-ball ZWT 169
among CPU1,
176-pin PTP 97
GPIO CPU2, and CM)
Input XBAR Yes
Output XBAR Yes
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Table 5-1. Device Comparison (continued)

C28x CPU1, C28x CPU2, and Cortex-M4

(4KB each direction between
each of the three pairs)

28386D 28384D 28386S 28384S
FEATURE(") 28388D 28388S
28386D-Q1 | 28384D-Q1 28386S-Q1 | 28384S-Q1
24KB 8KB

(4KB each direction between
CPU1 and Cortex-M4)

Message RAM

1KB 512 bytes

C28x CPUs and CLAs (256 bytes each direction between each | (256 bytes each direction between CPU
CPU and CLA pair) and CLA)
1KB 512 bytes

DMAs and CLAs (256 bytes each direction between each | (256 bytes each direction between DMA
DMA and CLA pair) and CLA)

Nonmaskable Interrupt Watchdog (NMIWD) timers

2 (1 per CPU)

1

Watchdog (WD) timers

2 (1 per CPU)

1

Connectivity Manager (CM) Subsystem

Arm Cortex-M4 125 MHz
Flash on Cortex-M4 512KB
RAM on Cortex-M4 96KB
Advanced Encryption Standard (AES) Accelerator 1
CPU timers 3
Generic Cyclic Redundancy Check (GCRC) module 1
Memory Protection Unit (MPU) for Cortex-M4, uDMA, and Ethernet 3
DMA
CM Nonmaskable Interrupt (CMNMI) Module 1
Trace Port Interface Unit (TPIU) 1
uDMA 1
Watchdog (WD) timer 1
C28x Analog Peripherals
Analog-to-Digital Converter (ADC) (configurable to 12-bit or 16-bit) 4
MSPS 1.1
Conversion Time (ns)®@ 915
Input channels 337-ball ZWT 24
ADC 16-bit mode (single-ended
mode) 176-pin PTP 20
Input channels 337-ball ZWT 12
(differential mode) | 176-pin PTP 9
MSPS 3.5
Conversion Time (ns)®@ 280
ADC 12-bit mode
Input channels 337-ball ZWT 24
(single-ended) 176-pin PTP 20

Temperature sensor
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Table 5-1. Device Comparison (continued)

28386D 28384D 28386S 28384S
FEATURE(") 28388D 28388S
28386D-Q1 | 28384D-Q1 28386S-Q1 | 28384S-Q1
Comparator subsystem (CMPSS) 8
(each CMPSS has two comparators and two internal DACs)
Buffered Digital-to-Analog Converter (DAC) 3
C28x Control Peripherals
Total inputs 7
eCAP/HRCAP — Type 2
Channels with high-resolution capability 2 (eCAP6 and eCAP7)
Total channels 32
ePWM/HRPWM - Type 4
Channels with high-resolution capability 16 (ePWM1-ePWM8)
ePWM XBAR Yes
eQEP modules — Type 2 3
SDFM channels — Type 2 8
C28x Communications Peripherals
Fast Serial Interface (FSI) RX - Type 1 8
Fast Serial Interface (FSI) TX - Type 1 2
Inter-Integrated Circuit (12C) — Type 0 2
Multichannel Buffered Serial Port (McBSP) — Type 1 2
Power Management Bus (PMBus) — Type 0 1
Serial Communications Interface (SCI) — Type 0 4
(UART-compatible)
Serial Peripheral Interface (SPI) — Type 2 4
Connectivity Manager (CM) Communications Peripherals
2 2
Controller Area Network (CAN) 2.0B — Type 03) (can be assigned to .
(can be assigned to CPU1 or CM)
CPU1, CPU2, or CM)
CAN with Flexible Data-Rate (CAN FD) 1 (can be assigned to CPU1 or CM)
1 1
(can be (can be
Ethernet for Control Automation Technology (EtherCAT) assigned to - assigned to -
CPU1 or CPU1 or
CM) CM)
Ethernet Media Access Controller (EMAC) 1
CM Inter-Integrated Circuit (CM-12C) 1
Synchronous Serial Interface (SSI) 1
CM Universal Asynchronous Receiver-Transmitter (CM-UART) 1
1
Universal Serial Bus (USB) — Type 0
(shared between CPU1 and CM)

10 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F28388D TMS320F28386D TMS320F28386D-Q1 TMS320F28384D TMS320F28384D-Q1 TMS320F28388S
TMS320F28386S TMS320F28386S-Q1 TMS320F28384S TMS320F28384S-Q1


https://www.ti.com/product/TMS320F28388D
https://www.ti.com/product/TMS320F28386D
https://www.ti.com/product/TMS320F28386D-Q1
https://www.ti.com/product/TMS320F28384D
https://www.ti.com/product/TMS320F28384D-Q1
https://www.ti.com/product/TMS320F28388S
https://www.ti.com/product/TMS320F28386S
https://www.ti.com/product/TMS320F28386S-Q1
https://www.ti.com/product/TMS320F28384S
https://www.ti.com/product/TMS320F28384S-Q1
https://www.ti.com/product/TMS320F28388D
https://www.ti.com/product/TMS320F28386D
https://www.ti.com/product/TMS320F28386D-Q1
https://www.ti.com/product/TMS320F28384D
https://www.ti.com/product/TMS320F28384D-Q1
https://www.ti.com/product/TMS320F28388S
https://www.ti.com/product/TMS320F28386S
https://www.ti.com/product/TMS320F28386S-Q1
https://www.ti.com/product/TMS320F28384S
https://www.ti.com/product/TMS320F28384S-Q1
https://www.ti.com/lit/pdf/SPRSP14
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP14E&partnum=TMS320F28388D
https://www.ti.com/product/tms320f28388d?qgpn=tms320f28388d
https://www.ti.com/product/tms320f28386d?qgpn=tms320f28386d
https://www.ti.com/product/tms320f28386d-q1?qgpn=tms320f28386d-q1
https://www.ti.com/product/tms320f28384d?qgpn=tms320f28384d
https://www.ti.com/product/tms320f28384d-q1?qgpn=tms320f28384d-q1
https://www.ti.com/product/tms320f28388s?qgpn=tms320f28388s
https://www.ti.com/product/tms320f28386s?qgpn=tms320f28386s
https://www.ti.com/product/tms320f28386s-q1?qgpn=tms320f28386s-q1
https://www.ti.com/product/tms320f28384s?qgpn=tms320f28384s
https://www.ti.com/product/tms320f28384s-q1?qgpn=tms320f28384s-q1

I,

TEXAS
INSTRUMENTS

www.ti.com

TMS320F28388D, TMS320F28386D, TMS320F28386D-Q1
TMS320F28384D, TMS320F28384D-Q1, TMS320F28388S

TMS320F28386S, TMS320F28386S-Q1, TMS320F28384S, TMS320F28384S-Q1
SPRSP14E — MAY 2019 — REVISED JUNE 2023

Table 5-1. Device Comparison (continued)

28386D 28384D 28386S 28384S

FEATURE(") 28388D 28388S

28386D-Q1 | 28384D-Q1 28386S-Q1 | 28384S-Q1

Temperature and Qualification
S: —40°C to 125°C | 337-ball ZWT
28388D, 28386D, 28384D
Junction 28388S, 28386S, 28384S
Temperature (T) 176-pin PTP ' '
Temperature Options

Q: —40°C to 337-ball ZWT - 28386D-Q1 | 28384D-Q1 - - -
125°C4) Ambient
Temperature (Tp) 176-pin PTP - 28386D-Q1 | 28384D-Q1 - 28386S-Q1 | 28384S-Q1

M

(2
(©)

4)

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 Peripherals Reference Guide.
Time between start of sample-and-hold window to start of sample-and-hold window of the next conversion.
The CAN module uses the IP known as DCAN. This document uses the names CAN and DCAN interchangeably to reference this

peripheral.

The letter Q refers to AEC Q100 qualification for automotive applications.

5.1 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.
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6 Terminal Configuration and Functions
6.1 Pin Diagrams

Figure 6-1 shows the terminal assignments on the 337-ball ZWT New Fine Pitch Ball Grid Array (nFBGA). Figure
6-2 to Figure 6-5 show the terminal assignments on the 337-ball ZWT nFBGA in quadrants.

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

1
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A. Only the GPIO function is shown on GPIO terminals. See the Pin Attributes table for the complete, muxed signal name.

Figure 6-1. 337-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View)
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A. Only the GPIO function is shown on GPIO terminals. See the Pin Attributes table for the complete, muxed signal name.

Figure 6-2. 337-Ball ZWT 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 the Pin Attributes table for the complete, muxed signal name.
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Figure 6-3. 337-Ball ZWT 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 the Pin Attributes table for the complete, muxed signal name.

Figure 6-4. 337-Ball ZWT 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 the Pin Attributes table for the complete, muxed signal name.

Figure 6-5. 337-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant 4]
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GPIO68 133 88 = VDDIO
GPIO69 134 87 = GPIO40
GPIO70 135 86 = GPIO39
GPIO71 136 85 = GPIO38
VDD 137 84 &= GPIO37
VDDIO 138 83 = GPIO36
GPIO72 — 139 82 = VDDIO
GPIO73 140 81 &= TCK
GPIO74 141 80 | TMS
GPIO75 142 79 5 TRSTn
GPIO76 143 78 = TDO
GPIO77 144 77 &= TDI
GPIO78 145 76 = VDD
GPIO79 146 75 &= VDDIO
VDDIO 147 74 | FLT2
GPIO80 — 148 73 = FLT1
GPIO81 149 72 5 VDD3VFL
GPI082 — 150 71 &5 GPIO3
GPIO83 151 70 = GPIO34
VDDIO — 152 69 5 GPIO33
VDD 153 68 = VDDIO
GPIO84 154 67 | GPIO32
GPIO85 155 66 =5 GPIO31
GPIO86 — 156 65 (= GPIO29
GPIO87 157 64 5 GPlO28
VDD — 158 63 | GPIO30
VDDIO 159 62 | VDDIO
GPIO0 — 160 61 = VDD
GPIO1 = 161 60 |= ADCIND4
GPIO2 162 59 = ADCIND3,CMPIN8N
GPIO3 — 163 58 |= ADCIND2,CMPIN8P
GPIO4 164 57 |= ADCIND1,CMPIN7N
GPIO5 — 165 56 (= ADCINDO,CMPIN7P
GPIO6 — 166 55 = VREFHID
GPIO7 167 54 =5 VDDA
VDDIO — 168 53 &= VREFHIB
VDD — 169 52 |7 VSSA
GPIO88 — 170 51 5 VREFLOD
GPIO89 H 171 50 = VREFLOB
GPIO90 172 49 I ADCINB3,CMPIN3N
GPIO91 173 48 =5 ADCINB2,CMPIN3P
GPIO92 174 47 =5 ADCINB1,DACOUTC
GPIO93 175 46 = ADCINBO,VDAC
GPIO94 H 176 45 |5 ADCIN15,CMPIN4N
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A. Only the GPIO function is shown on GPIO terminals. See the Pin Attributes table for the complete, muxed signal name.

Figure 6-6. 176-Pin PTP PowerPAD Thermally Enhanced Low-Profile Quad Flatpack (Top View)
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6.2 Pin Attributes

Table 6-1. Pin Attributes

MUX PIN
SIGNAL NAME POSITION 337 176 TYPE DESCRIPTION

ANALOG

Input 14 to all ADCs. This pin can be used as a general
purpose ADCIN pin or it can be used to calibrate all

ADCIN4 T4 44 ! ADCs together (either single-ended or differential) from an
external reference
CMPIN4P | Comparator 4 positive input
Input 15 to all ADCs. This pin can be used as a general
ADCIN15 | purpose ADCIN pin or it can be used to calibrate all
U4 45 ADCs together (either single-ended or differential) from an
external reference
CMPIN4N | Comparator 4 negative input
ADC-A Input 0. There is a 50-kQ internal pulldown on
ADCINAO | this pin in both an ADC input or DAC output mode which
U1 43 cannot be disabled.
DACOUTA (0] Buffered DAC-A Output.
ADC-A Input 1. There is a 50-kQ internal pulldown on
ADCINA1 | this pin in both an ADC input or DAC output mode which
T 42 cannot be disabled.
DACOUTB O Buffered DAC-B Output.
ADCINA2 | ADC-A Input 2
u2 41
CMPIN1P | Comparator 1 positive input
ADCINA3 | ADC-A Input 3
T2 40 o
CMPIN1N | Comparator 1 negative input
ADCINA4 | ADC-A Input 4
u3 39 o
CMPIN2P | Comparator 2 positive input
ADCINA5 | ADC-A Input 5
T3 38
CMPIN2N | Comparator 2 negative input

ADC-B Input 0. There is a 100-pF capacitor to VSSA on
this pin whether used for ADC input or DAC reference
ADCINBO | which cannot be disabled. If this pin is being used as

V2 46 a reference for the on-chip DACs, place at least a 1-puF
capacitor on this pin.
VDAC | Optional external reference voltage for on-chip DACs.
ADC-B Input 1. There is a 50-kQ internal pulldown on
ADCINB1 | this pin in both an ADC input or DAC output mode which
w2 47 cannot be disabled.
DACOUTC 0] Buffered DAC-C Output.
ADCINB2 | ADC-B Input 2
V3 48
CMPIN3P | Comparator 3 positive input
ADCINB3 | ADC-B Input 3
W3 49
CMPIN3N | Comparator 3 negative input
ADCINB4 V4 | ADC-B Input 4
ADCINB5 W4 | ADC-B Input 5
ADCINC2 | ADC-C Input 2
R3 31
CMPINGP | Comparator 6 positive input
ADCINC3 | ADC-C Input 3
P3 30
CMPINGN | Comparator 6 negative input
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Table 6-1. Pin Attributes (continued)

MUX PIN
SIGNAL NAME POSITION 337 176 TYPE DESCRIPTION
ADCINC4 | ADC-C Input 4
R4 29
CMPIN5P | Comparator 5 positive input
ADCINC5 " | ADC-C Input 5
CMPIN5N | Comparator 5 negative input
ADCINDO | ADC-D Input 0
T5 56 o
CMPIN7P | Comparator 7 positive input
ADCIND1 | ADC-D Input 1
us 57
CMPIN7N | Comparator 7 negative input
ADCIND2 | ADC-D Input 2
T6 58
CMPIN8SP | Comparator 8 positive input
ADCIND3 | ADC-D Input 3
ueé 59
CMPINSN | Comparator 8 negative input
ADCIND4 T7 60 | ADC-D Input 4
ADCIND5 u7 | ADC-D Input 5
ADC-A high reference. This voltage must be driven into
the pin from external circuitry. Place at least a 2.2-pF
capacitor on this pin for the 12-bit mode, or at least a
VREFHIA V1 37 | 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
ADC-B high reference. This voltage must be driven into
the pin from external circuitry. Place at least a 2.2-pF
capacitor on this pin for the 12-bit mode, or at least a
VREFHIB W5 53 | 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
ADC-C high reference. This voltage must be driven into
the pin from external circuitry. Place at least a 2.2-pF
capacitor on this pin for the 12-bit mode, or at least a
VREFHIC R1 35 | 22-uF 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
ADC-D high reference. This voltage must be driven into
the pin from external circuitry. Place at least a 2.2-pF
capacitor on this pin for the 12-bit mode, or at least a
VREFHID V5 55 | 22-uF capacitor for the 16-bit mode. This capacitor should
be placed as close to the device as possible between the
VREFHID and VREFLOD pins. NOTE: Do not load this
pin externally
VREFLOA R2 33 | ADC-A Low Reference
VREFLOB V6 50 | ADC-B Low Reference
VREFLOC P2 32 | ADC-C Low Reference
VREFLOD W6 51 | ADC-D Low Reference
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13 TEXAS

Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO

GPIO0 0,4,8,12 1/0 General-Purpose Input Output 0
EPWM1A 1 (0] ePWM-1 Output A (High-res available on ePWM1-8)
12CA_SDA 6 cs 160 I/OD |I2C-A Open-Drain Bidirectional Data
CM-I2CA_SDA 9 I/OD |CM-I2C-A Open-Drain Bidirectional Data
ESC_GPIO 10 | EtherCAT General-Purpose Input 0
FSITXA_DO 13 ) FSITX-A Data Output 0
GPIO1 0,4,8,12 110 General-Purpose Input Output 1
EPWM1B 1 o ePWM-1 Output B (High-res available on ePWM1-8)
MFSRB 3 | McBSP-B Receive Frame Sync
12CA_SCL 6 D8 161 I/OD  [I12C-A Open-Drain Bidirectional Clock
CM-I2CA_SCL 9 I/OD |CM-I2C-A Open-Drain Bidirectional Clock
ESC_GPI1 10 | EtherCAT General-Purpose Input 1
FSITXA_D1 13 ) FSITX-A Data Output 1
GPIO2 0,4,8,12 1/0 General-Purpose Input Output 2
EPWM2A 1 (0] ePWM-2 Output A (High-res available on ePWM1-8)
OUTPUTXBAR1 5 A7 162 ) Output X-BAR Output 1
12CB_SDA 6 I/OD  |12C-B Open-Drain Bidirectional Data
ESC_GPI2 10 | EtherCAT General-Purpose Input 2
FSITXA_CLK 13 ) FSITX-A Output Clock
GPIO3 0,4,8,12 1/0 General-Purpose Input Output 3
EPWM2B 1 (0] ePWM-2 Output B (High-res available on ePWM1-8)
OUTPUTXBAR2 2,5 ) Output X-BAR Output 2
MCLKRB 3 B7 163 | McBSP-B Receive Clock
12CB_SCL 6 I/OD  |I12C-B Open-Drain Bidirectional Clock
ESC_GPI3 10 | EtherCAT General-Purpose Input 3
FSIRXA_DO 13 | FSIRX-A Data Input 0
GPI04 0,4,8,12 1/0 General-Purpose Input Output 4
EPWM3A 1 O ePWM-3 Output A (High-res available on ePWM1-8)
OUTPUTXBARS3 5 ) Output X-BAR Output 3
CANA_TX 6 Cc7 164 ) CAN-A Transmit
MCAN_TX 9 ) CAN/CAN FD Transmit
ESC_GPl4 10 | EtherCAT General-Purpose Input 4
FSIRXA_D1 13 | FSIRX-A Data Input 1
GPIO5 0,4,8,12 I/O General-Purpose Input Output 5
EPWM3B 1 O ePWM-3 Output B (High-res available on ePWM1-8)
MFSRA 2 | McBSP-A Receive Frame Sync
OUTPUTXBARS3 3 D7 165 ) Output X-BAR Output 3
CANA_RX 6 | CAN-A Receive
MCAN_RX 9 | CAN/CAN FD Receive
ESC_GPI5 10 | EtherCAT General-Purpose Input 5
FSIRXA_CLK 13 | FSIRX-A Input Clock
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO6 0,4,8,12 1/0 General-Purpose Input Output 6
EPWM4A 1 O ePWM-4 Output A (High-res available on ePWM1-8)
OUTPUTXBAR4 2 ) Output X-BAR Output 4
EXTSYNCOUT 3 A6 166 O External ePWM Synchronization Pulse
EQEP3_A 5 | eQEP-3 Input A
CANB_TX 6 ) CAN-B Transmit
ESC_GPI6 10 | EtherCAT General-Purpose Input 6
FSITXB_DO 13 ) FSITX-B Data Output 0
GPIO7 0,4,8,12 1/0 General-Purpose Input Output 7
EPWM4B 1 (0] ePWM-4 Output B (High-res available on ePWM1-8)
MCLKRA 2 | McBSP-A Receive Clock
OUTPUTXBAR5 3 B6 167 (0] Output X-BAR Output 5
EQEP3_B 5 | eQEP-3 Input B
CANB_RX 6 | CAN-B Receive
ESC_GPI7 10 | EtherCAT General-Purpose Input 7
FSITXB_D1 13 ) FSITX-B Data Output 1
GPIO8 0,4,8,12 1/0 General-Purpose Input Output 8
EPWM5A 1 O ePWM-5 Output A (High-res available on ePWM1-8)
CANB_TX 2 O CAN-B Transmit
ADCSOCAO 3 o QPDV(\Z/St;régLI(;:;version A Output for External ADC (from
EQEP3_STROBE 110 eQEP-3 Strobe
SCIA_TX 6 G2 18 (0] SCI-A Transmit Data
MCAN_TX ) CAN/CAN FD Transmit
ESC_GPOO 10 (0] EtherCAT General-Purpose Output 0
FSITXB_CLK 13 O FSITX-B Output Clock
FSITXA_D1 14 ) FSITX-A Data Output 1
FSIRXA_DO 15 | FSIRX-A Data Input 0
GPIO9 0,4,8,12 1/0 General-Purpose Input Output 9
EPWM5B 1 O ePWM-5 Output B (High-res available on ePWM1-8)
SCIB_TX 2 (0] SCI-B Transmit Data
OUTPUTXBARG 3 ) Output X-BAR Output 6
EQEP3_INDEX 5 110 eQEP-3 Index
SCIA_RX 6 G3 19 | SCI-A Receive Data
ESC_GPO1 10 (0] EtherCAT General-Purpose Output 1
FSIRXB_DO 13 | FSIRX-B Data Input 0
FSITXA_DO 14 ) FSITX-A Data Output 0
FSIRXA_CLK 15 | FSIRX-A Input Clock

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback 21

Product Folder Links: TMS320F28388D TMS320F28386D TMS320F28386D-Q1 TMS320F28384D TMS320F28384D-Q1 TMS320F28388S
TMS320F28386S TMS320F28386S-Q1 TMS320F28384S TMS320F28384S-Q1


https://www.ti.com
https://www.ti.com/product/TMS320F28388D
https://www.ti.com/product/TMS320F28386D
https://www.ti.com/product/TMS320F28386D-Q1
https://www.ti.com/product/TMS320F28384D
https://www.ti.com/product/TMS320F28384D-Q1
https://www.ti.com/product/TMS320F28388S
https://www.ti.com/product/TMS320F28386S
https://www.ti.com/product/TMS320F28386S-Q1
https://www.ti.com/product/TMS320F28384S
https://www.ti.com/product/TMS320F28384S-Q1
https://www.ti.com/lit/pdf/SPRSP14
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP14E&partnum=TMS320F28388D
https://www.ti.com/product/tms320f28388d?qgpn=tms320f28388d
https://www.ti.com/product/tms320f28386d?qgpn=tms320f28386d
https://www.ti.com/product/tms320f28386d-q1?qgpn=tms320f28386d-q1
https://www.ti.com/product/tms320f28384d?qgpn=tms320f28384d
https://www.ti.com/product/tms320f28384d-q1?qgpn=tms320f28384d-q1
https://www.ti.com/product/tms320f28388s?qgpn=tms320f28388s
https://www.ti.com/product/tms320f28386s?qgpn=tms320f28386s
https://www.ti.com/product/tms320f28386s-q1?qgpn=tms320f28386s-q1
https://www.ti.com/product/tms320f28384s?qgpn=tms320f28384s
https://www.ti.com/product/tms320f28384s-q1?qgpn=tms320f28384s-q1

TMS320F28388D, TMS320F28386D, TMS320F28386D-Q1
TMS320F28384D, TMS320F28384D-Q1, TMS320F28388S

TMS320F28386S, TMS320F28386S-Q1, TMS320F28384S, TMS320F28384S-Q1

SPRSP14E — MAY 2019 — REVISED JUNE 2023

13 TEXAS

Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO10 0,4,8,12 1/0 General-Purpose Input Output 10
EPWM6A O ePWM-6 Output A (High-res available on ePWM1-8)
CANB_RX 2 | CAN-B Receive
ADCSOCRO 3 0 :PDVC\)ISt;r(t)gLICe);))nversion B Output for External ADC (from
EQEP1_A | eQEP-1 Input A
SCIB_TX 6 B2 ! (0] SCI-B Transmit Data
MCAN_RX | CAN/CAN FD Receive
ESC_GPO2 10 (0] EtherCAT General-Purpose Output 2
FSIRXB_D1 13 | FSIRX-B Data Input 1
FSITXA_CLK 14 0] FSITX-A Output Clock
FSIRXA_D1 15 | FSIRX-A Data Input 1
GPIOM 0,4,8,12 1/0 General-Purpose Input Output 11
EPWM6B 1 (0] ePWM-6 Output B (High-res available on ePWM1-8)
SCIB_RX 2,6 | SCI-B Receive Data
OUTPUTXBAR7 3 o1 ) (0] Output X-BAR Output 7
EQEP1_B 5 | eQEP-1 Input B
ESC_GPO3 10 (0] EtherCAT General-Purpose Output 3
FSIRXB_CLK 13 | FSIRX-B Input Clock
FSIRXA_D1 14 | FSIRX-A Data Input 1
GPIO12 0,4,8,12 1/0 General-Purpose Input Output 12
EPWM7A 1 o ePWM-7 Output A (High-res available on ePWM1-8)
CANB_TX 2 O CAN-B Transmit
MDXB 3 O McBSP-B Transmit Serial Data
EQEP1_STROBE 5 Cc2 4 110 eQEP-1 Strobe
SCIC_TX 6 (0] SCI-C Transmit Data
ESC_GPO4 10 O EtherCAT General-Purpose Output 4
FSIRXC_DO 13 | FSIRX-C Data Input 0
FSIRXA_DO 14 | FSIRX-A Data Input O
GPIO13 0,4,8,12 1/0 General-Purpose Input Output 13
EPWM7B 1 (0] ePWM-7 Output B (High-res available on ePWM1-8)
CANB_RX 2 | CAN-B Receive
MDRB 3 | McBSP-B Receive Serial Data
EQEP1_INDEX 5 D1 5 110 eQEP-1 Index
SCIC_RX 6 | SCI-C Receive Data
ESC_GPO5 10 (0] EtherCAT General-Purpose Output 5
FSIRXC_D1 13 | FSIRX-C Data Input 1
FSIRXA_CLK 14 | FSIRX-A Input Clock
GPIO14 0,4,8,12 1/O General-Purpose Input Output 14
EPWMBS8A 1 O ePWM-8 Output A (High-res available on ePWM1-8)
SCIB_TX 2 (0] SCI-B Transmit Data
MCLKXB 3 D2 6 ) McBSP-B Transmit Clock
OUTPUTXBAR3 6 ) Output X-BAR Output 3
ESC_GPO6 10 (0] EtherCAT General-Purpose Output 6
FSIRXC_CLK 13 | FSIRX-C Input Clock
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO15 0,4,8,12 1/0 General-Purpose Input Output 15
EPWM8B 1 (0] ePWM-8 Output B (High-res available on ePWM1-8)
SCIB_RX 2 | SCI-B Receive Data
MFSXB 3 D3 7 O McBSP-B Transmit Frame Sync
OUTPUTXBAR4 6 ) Output X-BAR Output 4
ESC_GPO7 10 (0] EtherCAT General-Purpose Output 7
FSIRXD_DO 13 | FSIRX-D Data Input 0
GPIO16 0,4,8,12 1/0 General-Purpose Input Output 16
SPIA_SIMO 1 1/0 SPI-A Slave In, Master Out (SIMO)
CANB_TX 2 ) CAN-B Transmit
OUTPUTXBAR7 3 1 8 0] Output X-BAR Output 7
EPWMO9A 5 (0] ePWM-9 Output A (High-res available on ePWM1-8)
SD1_D1 7 | SDFM-1 Channel 1 Data Input
SSIA_TX 11 1/0 SSI-A Serial Data Transmit
FSIRXD_D1 13 | FSIRX-D Data Input 1
GPIO17 0,4,8,12 1/0 General-Purpose Input Output 17
SPIA_SOMI 1 lfe} SPI-A Slave Out, Master In (SOMI)
CANB_RX 2 | CAN-B Receive
OUTPUTXBARS 3 £ 9 (0] Output X-BAR Output 8
EPWM9B 5 (0] ePWM-9 Output B (High-res available on ePWM1-8)
SD1_CH1 7 | SDFM-1 Channel 1 Clock Input
SSIA_RX 11 1/0 SSI-A Serial Data Receive
FSIRXD_CLK 13 | FSIRX-D Input Clock
GPIO18 0,4,8,12 I/O General-Purpose Input Output 18
SPIA_CLK 1 110 SPI-A Clock
SCIB_TX 2 (0] SCI-B Transmit Data
CANA_RX 3 | CAN-A Receive
EPWM10A 5 E3 10 (0] ePWM-10 Output A (High-res available on ePWM1-8)
SD1_D2 7 | SDFM-1 Channel 2 Data Input
MCAN_RX 9 | CAN/CAN FD Receive
EMIF1_CS2n 10 (0] External memory interface 1 chip select 2
SSIA_CLK 1 110 SSI-A Clock
FSIRXE_DO 13 | FSIRX-E Data Input 0
GPIO19 0,4,8,12 1/0 General-Purpose Input Output 19
SPIA_STEn 1 1/O SPI-A Slave Transmit Enable (STE)
SCIB_RX 2 | SCI-B Receive Data
CANA_TX 3 O CAN-A Transmit
EPWM10B 5 E4 12 (0] ePWM-10 Output B (High-res available on ePWM1-8)
SD1_C2 7 | SDFM-1 Channel 2 Clock Input
MCAN_TX 9 O CAN/CAN FD Transmit
EMIF1_CS3n 10 (0] External memory interface 1 chip select 3
SSIA_FSS 11 I/0 SSI-A Frame Sync
FSIRXE_D1 13 | FSIRX-E Data Input 1
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPI1020 0,4,8,12 1/0 General-Purpose Input Output 20
EQEP1_A 1 | eQEP-1 Input A
MDXA 2 O McBSP-A Transmit Serial Data
CANB_TX 3 (0] CAN-B Transmit
EPWM11A 5 E2 13 O ePWM-11 Output A (High-res available on ePWM1-8)
SD1_D3 7 | SDFM-1 Channel 3 Data Input
EMIF1_BAO 10 O External memory interface 1 bank address 0
TRACE_DATAO 11 O Trace Data 0
FSIRXE_CLK 13 | FSIRX-E Input Clock
SPIC_SIMO 14 110 SPI-C Slave In, Master Out (SIMO)
GPI1021 0,4,8,12 1/0 General-Purpose Input Output 21
EQEP1_B 1 | eQEP-1 Input B
MDRA 2 | McBSP-A Receive Serial Data
CANB_RX 3 | CAN-B Receive
EPWM11B 5 F3 14 O ePWM-11 Output B (High-res available on ePWM1-8)
SD1_C3 7 | SDFM-1 Channel 3 Clock Input
EMIF1_BA1 10 O External memory interface 1 bank address 1
TRACE_DATA1 11 O Trace Data 1
FSIRXF_DO 13 | FSIRX-F Data Input 0
SPIC_SOMI 14 I/0 SPI-C Slave Out, Master In (SOMI)
GPI1022 0,4,8,12 1/0 General-Purpose Input Output 22
EQEP1_STROBE 1 110 eQEP-1 Strobe
MCLKXA 2 O McBSP-A Transmit Clock
SCIB_TX 3 (0] SCI-B Transmit Data
EPWM12A 5 ) ePWM-12 Output A (High-res available on ePWM1-8)
SPIB_CLK 6 110 SPI-B Clock
SD1_D4 7 I 22 | SDFM-1 Channel 4 Data Input
MCAN_TX 9 (0] CAN/CAN FD Transmit
EMIF1_RAS 10 O External memory interface 1 row address strobe
TRACE_DATA2 11 (0] Trace Data 2
FSIRXF_D1 13 | FSIRX-F Data Input 1
SPIC_CLK 14 110 SPI-C Clock
GPI1023 0,4,8,12 1/0 General-Purpose Input Output 23
EQEP1_INDEX 1 110 eQEP-1 Index
MFSXA 2 O McBSP-A Transmit Frame Sync
SCIB_RX 3 | SCI-B Receive Data
EPWM12B 5 (0] ePWM-12 Output B (High-res available on ePWM1-8)
SPIB_STEn 6 Ka 3 I/0 SPI-B Slave Transmit Enable (STE)
SD1_C4 7 | SDFM-1 Channel 4 Clock Input
MCAN_RX 9 | CAN/CAN FD Receive
EMIF1_CAS 10 O External memory interface 1 column address strobe
TRACE_DATA3 11 O Trace Data 3
FSIRXF_CLK 13 | FSIRX-F Input Clock
SPIC_STEn 14 I/0 SPI-C Slave Transmit Enable (STE)
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GP1024 0,4,8,12 1/0 General-Purpose Input Output 24
OUTPUTXBAR1 1 ) Output X-BAR Output 1
EQEP2_A 2 | eQEP-2 Input A
MDXB 3 ) McBSP-B Transmit Serial Data
SPIB_SIMO 6 lfe} SPI-B Slave In, Master Out (SIMO)
SD2_D1 7 K3 24 | SDFM-2 Channel 1 Data Input
PMBUSA_SCL 9 I/OD |PMBus-A Open-Drain Bidirectional Clock
EMIF1_DQMO 10 (0] External memory interface 1 Input/output mask for byte 0
TRACE_CLK 11 (0] Trace Clock
EPWM13A 13 O ePWM-13 Output A (High-res available on ePWM1-8)
FSIRXG_DO 15 | FSIRX-G Data Input 0
GPI1025 0,4,8,12 1/0 General-Purpose Input Output 25
OUTPUTXBAR2 1 ) Output X-BAR Output 2
EQEP2_B 2 | eQEP-2 Input B
MDRB 3 | McBSP-B Receive Serial Data
SPIB_SOMI 6 110 SPI-B Slave Out, Master In (SOMI)
SD2_C1 7 Ko o5 | SDFM-2 Channel 1 Clock Input
PMBUSA_SDA 9 I/OD |PMBus-A Open-Drain Bidirectional Data
EMIF1_DQM1 10 O External memory interface 1 Input/output mask for byte 1
TRACE_SWO 11 O Trace Single Wire Out
EPWM13B 13 ) ePWM-13 Output B (High-res available on ePWM1-8)
FSITXA_D1 14 ) FSITX-A Data Output 1
FSIRXG_D1 15 | FSIRX-G Data Input 1
GPI1026 0,4,8,12 1/0 General-Purpose Input Output 26
OUTPUTXBAR3 1,5 (0] Output X-BAR Output 3
EQEP2_INDEX 2 110 eQEP-2 Index
MCLKXB 3 0] McBSP-B Transmit Clock
SPIB_CLK 6 lfe} SPI-B Clock
SD2_D2 7 KA 7 | SDFM-2 Channel 2 Data Input
PMBUSA_ALERT 9 I/OD |PMBus-A Open-Drain Bidirectional Alert Signal
EMIF1_DQM2 10 (0] External memory interface 1 Input/output mask for byte 2
ESC_MDIO_CLK 1 ) EtherCAT MDIO Clock
EPWM14A 13 O ePWM-14 Output A (High-res available on ePWM1-8)
FSITXA_DO 14 O FSITX-A Data Output 0
FSIRXG_CLK 15 | FSIRX-G Input Clock
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPI1027 0,4,8,12 1/0 General-Purpose Input Output 27
OUTPUTXBAR4 1,5 ) Output X-BAR Output 4
EQEP2_STROBE 2 110 eQEP-2 Strobe
MFSXB 3 O McBSP-B Transmit Frame Sync
SPIB_STEn 6 110 SPI-B Slave Transmit Enable (STE)
SD2_C2 7 L1 o8 | SDFM-2 Channel 2 Clock Input
PMBUSA_CTL 9 | PMBus-A Control Signal
EMIF1_DQM3 10 (0] External memory interface 1 Input/output mask for byte 3
ESC_MDIO_DATA 1 110 EtherCAT MDIO Data
EPWM14B 13 O ePWM-14 Output B (High-res available on ePWM1-8)
FSITXA_CLK 14 ) FSITX-A Output Clock
FSIRXH_DO 15 | FSIRX-H Data Input 0
GP1028 0,4,8,12 1/O General-Purpose Input Output 28
SCIA_RX 1 | SCI-A Receive Data
EMIF1_CS4n 2 (0] External memory interface 1 chip select 4
OUTPUTXBARS5 5 ) Output X-BAR Output 5
EQEP3_A 6 V11 64 | eQEP-3 Input A
SD2_D3 7 | SDFM-2 Channel 3 Data Input
EMIF1_CS2n 9 (0] External memory interface 1 chip select 2
EPWM15A 13 O ePWM-15 Output A (High-res available on ePWM1-8)
FSIRXH_D1 15 | FSIRX-H Data Input 1
GPI1029 0,4,8,12 1/0 General-Purpose Input Output 29
SCIA_TX 1 (0] SCI-A Transmit Data
EMIF1_SDCKE 2 O External memory interface 1 SDRAM clock enable
OUTPUTXBARG 5 (0] Output X-BAR Output 6
EQEP3_B 6 | eQEP-3 Input B
SD2_C3 7 WA 65 | SDFM-2 Channel 3 Clock Input
EMIF1_CS3n 9 (0] External memory interface 1 chip select 3
ESC_LATCHO 10 | EtherCAT LatchSignal Input 0
ESC_I2C_SDA 1 I/OC |EtherCAT I2C Data
EPWM15B 13 O ePWM-15 Output B (High-res available on ePWM1-8)
ESC_SYNCO 14 (0] EtherCAT SyncSignal Output 0
FSIRXH_CLK 15 | FSIRX-H Input Clock
GPIO30 0,4,8,12 1/0 General-Purpose Input Output 30
CANA_RX 1 | CAN-A Receive
EMIF1_CLK 2 O External memory interface 1 clock
MCAN_RX 3 | CAN/CAN FD Receive
OUTPUTXBAR7 5 ) Output X-BAR Output 7
EQEP3_STROBE 6 110 eQEP-3 Strobe
SD2_D4 7 T 63 | SDFM-2 Channel 4 Data Input
EMIF1_CS4n 9 (0] External memory interface 1 chip select 4
ESC_LATCH1 10 | EtherCAT LatchSignal Input 1
ESC_I2C_SCL 1 I/OC | EtherCAT I2C Clock
EPWM16A 13 O ePWM-16 Output A (High-res available on ePWM1-8)
ESC_SYNC1 14 (0] EtherCAT SyncSignal Output 1
SPID_SIMO 15 110 SPI-D Slave In, Master Out (SIMO)
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO31 0,4,8,12 1/0 General-Purpose Input Output 31
CANA_TX 1 ) CAN-A Transmit
EMIF1_WEn 2 (0] External memory interface 1 write enable
MCAN_TX 3 0] CAN/CAN FD Transmit
OUTPUTXBARS 5 0] Output X-BAR Output 8
EQEP3_INDEX 6 U1 66 110 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 |I2C-A Open-Drain Bidirectional Data
CM-I2CA_SDA 11 I/OD |CM-I2C-A Open-Drain Bidirectional Data
EPWM16B 13 (0] ePWM-16 Output B (High-res available on ePWM1-8)
SPID_SOMI 15 110 SPI-D Slave Out, Master In (SOMI)
GPI1032 0,4,8,12 1/O General-Purpose Input Output 32
12CA_SDA 1 I/OD  [I2C-A Open-Drain Bidirectional Data
EMIF1_CSOn 2 (0] External memory interface 1 chip select 0
SPIA_SIMO 3 110 SPI-A Slave In, Master Out (SIMO)
CLB_OUTPUTXBAR1 7 uU13 67 0] CLB Output X-BAR Output 1
EMIF1_OEn 9 (0] External memory interface 1 output enable
12CA_SCL 10 I/OD  |I12C-A Open-Drain Bidirectional Clock
CM-I2CA_SCL 11 I/OD |CM-I2C-A Open-Drain Bidirectional Clock
SPID_CLK 15 11O SPI-D Clock
GPIO33 0,4,8,12 1/0 General-Purpose Input Output 33
12CA_SCL 1 I/OD  [I2C-A Open-Drain Bidirectional Clock
EMIF1_RNW 2 O External memory interface 1 read not write
SPIA_SOMI 3 T13 69 lfe} SPI-A Slave Out, Master In (SOMI)
CLB_OUTPUTXBAR2 7 ) CLB Output X-BAR Output 2
EMIF1_BAO 9 o External memory interface 1 bank address 0
SPID_STEn 15 lfe} SPI-D Slave Transmit Enable (STE)
GPI034 0,4,8,12 1/0 General-Purpose Input Output 34
OUTPUTXBAR1 1 0] Output X-BAR Output 1
EMIF1_CS2n 2 (0] External memory interface 1 chip select 2
SPIA_CLK 3 110 SPI-A Clock
12CB_SDA 6 I/OD  |12C-B Open-Drain Bidirectional Data
CLB_OUTPUTXBAR3 7 u14 70 ) CLB Output X-BAR Output 3
EMIF1_BA1 9 O External memory interface 1 bank address 1
ESC_LATCHO 10 | EtherCAT LatchSignal Input 0
ENET_MII_CRS 11 | EMAC MII carrier sense
SCIA_TX 13 (0] SCI-A Transmit Data
ESC_SYNCO 14 (0] EtherCAT SyncSignal Output 0
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Table 6-1. Pin Attributes (continued)
SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO35 0,4,8,12 1/0 General-Purpose Input Output 35
SCIA_RX 1 | SCI-A Receive Data
EMIF1_CS3n 2 (0] External memory interface 1 chip select 3
SPIA_STEn 3 I/10 SPI-A Slave Transmit Enable (STE)
12CB_SCL 6 I/OD  [I12C-B Open-Drain Bidirectional Clock
CLB_OUTPUTXBAR4 7 T 4 ) CLB Output X-BAR Output 4
EMIF1_AO 9 O External memory interface 1 address line 0
ESC_LATCH1 10 | EtherCAT LatchSignal Input 1
ENET_MII_COL 1 | EMAC MII collision detect
ESC_SYNC1 14 O EtherCAT SyncSignal Output 1
GPIO36 0,4,8,12 1/0 General-Purpose Input Output 36
SCIA_TX 1 (0] SCI-A Transmit Data
EMIF1_WAIT 2 | External memory interface 1 Asynchronous SRAM WAIT
CANA_RX 6 | CAN-A Receive
CLB_OUTPUTXBAR5 7 vie 83 ) CLB Output X-BAR Output 5
EMIF1_A1 9 (0] External memory interface 1 address line 1
MCAN_RX 10 | CAN/CAN FD Receive
SD1_D1 13 | SDFM-1 Channel 1 Data Input
GPIO37 0,4,8,12 1/0 General-Purpose Input Output 37
OUTPUTXBAR2 1 ) Output X-BAR Output 2
EMIF1_OEn 2 (0] External memory interface 1 output enable
CANA_TX 6 (0] CAN-A Transmit
CLB_OUTPUTXBARG 7 v1e 84 ) CLB Output X-BAR Output 6
EMIF1_A2 9 O External memory interface 1 address line 2
MCAN_TX 10 (0] CAN/CAN FD Transmit
SD1_D2 13 | SDFM-1 Channel 2 Data Input
GPIO38 0,4,8,12 1/0 General-Purpose Input Output 38
EMIF1_AO 2 (0] External memory interface 1 address line 0
SCIC_TX 5 (0] SCI-C Transmit Data
CANB_TX 6 ) CAN-B Transmit
CLB_OUTPUTXBAR7 7 T16 85 ) CLB Output X-BAR Output 7
EMIF1_A3 9 O External memory interface 1 address line 3
ENET_MIl_RX_DV 10 | il\élg\(/)el\g!t;esz:ée data valid (or) RMII carrier sense/
ENET_MII_CRS 11 | EMAC MII carrier sense
SD1_D3 13 | SDFM-1 Channel 3 Data Input
GPIO39 0,4,8,12 1/0 General-Purpose Input Output 39
EMIF1_A1 2 O External memory interface 1 address line 1
SCIC_RX 5 | SCI-C Receive Data
CANB_RX 6 | CAN-B Receive
CLB_OUTPUTXBARS 7 W17 86 0] CLB Output X-BAR Output 8
EMIF1_A4 9 (0] External memory interface 1 address line 4
ENET_MII_RX_ERR 10 | EMAC MIl / RMII receive error
ENET_MII_COL 1 | EMAC MII collision detect
SD1_D4 13 | SDFM-1 Channel 4 Data Input
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPI1040 0,4,8,12 1/0 General-Purpose Input Output 40
EMIF1_A2 2 O External memory interface 1 address line 2
12CB_SDA 6 V17 87 I/OD |I12C-B Open-Drain Bidirectional Data
ENET_MII_CRS 11 | EMAC MII carrier sense
ESC_I2C_SDA 14 I/IOC  |EtherCAT I2C Data
GPI1041 0,4,8,12 1/0 General-Purpose Input Output 41
EMIF1_A3 2 (0] External memory interface 1 address line 3
12CB_SCL 6 U17 89 I/OD |12C-B Open-Drain Bidirectional Clock
ENET_REVMII_MDIO_RST 10 | EMAC REVMII MDIO reset
ENET_MII_COL 1 | EMAC MII collision detect
ESC_I2C_SCL 14 I/OC | EtherCAT I2C Clock
GP1042 0,4,8,12 1/0 General-Purpose Input Output 42
12CA_SDA 6 I/OD  |I12C-A Open-Drain Bidirectional Data
ENET_MDIO_GLK 10 ote | 130 | 'O |modes. iputm Revli mode
UARTA_TX 11 1/0 UART-A Serial Data Transmit
SCIA_TX 15 (0] SCI-A Transmit Data
USBODM ALT ) USB-0 PHY differential data
GPI1043 0,4,8,12 I/0 General-Purpose Input Output 43
12CA_SCL 6 I/OD  [I12C-A Open-Drain Bidirectional Clock
ENET_MDIO_DATA 10 s 131 1/0 EMAC management data
UARTA_RX 11 110 UART-A Serial Data Receive
SCIA_RX 15 | SCI-A Receive Data
USBODP ALT ) USB-0 PHY differential data
GPI1044 0,4,8,12 1/0 General-Purpose Input Output 44
EMIF1_A4 2 O External memory interface 1 address line 4
ENET_MII_TX_CLK 1 K18 "3 | EMAC MII transmit clock
ESC_TX1_CLK 14 | EtherCAT MII Transmit-1 Clock
GPl045 0,4,8,12 1/0 General-Purpose Input Output 45
EMIF1_A5 2 K19 15 O External memory interface 1 address line 5
ENET_MII_TX_EN 1 ) EMAC MII / RMII transmit enable
ESC_TX1_ENA 14 (0] EtherCAT MII Transmit-1 Enable
GP1046 0,4,8,12 I/O General-Purpose Input Output 46
EMIF1_A6 2 O External memory interface 1 address line 6
SCID_RX 6 E19 128 | SCI-D Receive Data
ENET_MII_TX_ERR 11 (0] EMAC MII transmit error
ESC_MDIO_CLK 14 0] EtherCAT MDIO Clock
GPI1047 0,4,8,12 1/0 General-Purpose Input Output 47
EMIF1_A7 2 o External memory interface 1 address line 7
SCID_TX 6 E18 129 ) SCI-D Transmit Data
ENET_PPSO 11 (0] EMAC Pulse Per Second Output 0
ESC_MDIO_DATA 14 lfe} EtherCAT MDIO Data
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GP1048 0,4,8,12 1/0 General-Purpose Input Output 48
OUTPUTXBARS3 1 ) Output X-BAR Output 3
EMIF1_AS8 2 (0] External memory interface 1 address line 8
SCIA_TX 6 R16 90 (0] SCI-A Transmit Data
SD1_D1 7 | SDFM-1 Channel 1 Data Input
ENET_PPS1 11 (0] EMAC Pulse Per Second Output 1
ESC_PHY_CLK 14 0] EtherCAT PHY Clock
GPI1049 0,4,8,12 1/0 General-Purpose Input Output 49
OUTPUTXBAR4 1 (0] Output X-BAR Output 4
EMIF1_A9 2 (0] External memory interface 1 address line 9
SCIA_RX 6 | SCI-A Receive Data
SD1_C1 7 R17 93 | SDFM-1 Channel 1 Clock Input
EMIF1_A5 9 (0] External memory interface 1 address line 5
ENET_MII_RX_CLK 1 | EMAC MII receive clock
SD2_D1 13 | SDFM-2 Channel 1 Data Input
FSITXA_DO 14 ) FSITX-A Data Output 0
GPIO50 0,4,8,12 1/0 General-Purpose Input Output 50
EQEP1_A 1 | eQEP-1 Input A
EMIF1_A10 2 O External memory interface 1 address line 10
SPIC_SIMO 6 110 SPI-C Slave In, Master Out (SIMO)
SD1_D2 7 R18 94 | SDFM-1 Channel 2 Data Input
EMIF1_A6 9 (0] External memory interface 1 address line 6
ENET_MIl_RX_DV 1 | 'I_Eenélgsel\(ﬂj!t;e\c/v::;ge data valid (or) RMII carrier sense/
SD2_D2 13 | SDFM-2 Channel 2 Data Input
FSITXA_D1 14 O FSITX-A Data Output 1
GPIO51 0,4,8,12 1/0 General-Purpose Input Output 51
EQEP1_B 1 | eQEP-1 Input B
EMIF1_A11 2 (0] External memory interface 1 address line 11
SPIC_SOMI 6 I/0 SPI-C Slave Out, Master In (SOMI)
SD1_C2 7 R19 95 | SDFM-1 Channel 2 Clock Input
EMIF1_A7 9 (0] External memory interface 1 address line 7
ENET_MII_RX_ERR 1 | EMAC MIl / RMII receive error
SD2_D3 13 | SDFM-2 Channel 3 Data Input
FSITXA_CLK 14 ) FSITX-A Output Clock
GPI1052 0,4,8,12 1/O General-Purpose Input Output 52
EQEP1_STROBE 1 110 eQEP-1 Strobe
EMIF1_A12 2 O External memory interface 1 address line 12
SPIC_CLK 6 110 SPI-C Clock
SD1_D3 7 P16 96 | SDFM-1 Channel 3 Data Input
EMIF1_A8 9 O External memory interface 1 address line 8
ENET_MII_RX_DATAO 1 | EMAC MII / RMII receive data 0
SD2 D4 13 | SDFM-2 Channel 4 Data Input
FSIRXA_DO 14 | FSIRX-A Data Input 0
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO53 0,4,8,12 1/0 General-Purpose Input Output 53
EQEP1_INDEX 1 110 eQEP-1 Index
EMIF1_D31 2 1/0 External memory interface 1 data line 31
EMIF2_D15 3 I/10 External memory interface 2 data line 15
SPIC_STEn 6 110 SPI-C Slave Transmit Enable (STE)
SD1_C3 7 P17 o7 | SDFM-1 Channel 3 Clock Input
EMIF1_A9 9 O External memory interface 1 address line 9
ENET_MII_RX_DATA1 1 | EMAC MII / RMII receive data 1
SD1_C1 13 | SDFM-1 Channel 1 Clock Input
FSIRXA_D1 14 | FSIRX-A Data Input 1
GPI0O54 0,4,8,12 1/0 General-Purpose Input Output 54
SPIA_SIMO 1 1/0 SPI-A Slave In, Master Out (SIMO)
EMIF1_D30 2 1/O External memory interface 1 data line 30
EMIF2_D14 3 I/0 External memory interface 2 data line 14
EQEP2_A 5 | eQEP-2 Input A
SCIB_TX 6 (0] SCI-B Transmit Data
SD1_D4 7 P18 % | SDFM-1 Channel 4 Data Input
EMIF1_A10 9 O External memory interface 1 address line 10
ENET_MII_RX_DATA2 1 | EMAC Ml receive data 2
SD1_C2 13 | SDFM-1 Channel 2 Clock Input
FSIRXA_CLK 14 | FSIRX-A Input Clock
SSIA_TX 15 1/O SSI-A Serial Data Transmit
GPIO55 0,4,8,12 1/0 General-Purpose Input Output 55
SPIA_SOMI 1 I/0 SPI-A Slave Out, Master In (SOMI)
EMIF1_D29 2 110 External memory interface 1 data line 29
EMIF2_D13 3 110 External memory interface 2 data line 13
EQEP2_B 5 | eQEP-2 Input B
SCIB_RX 6 | SCI-B Receive Data
SD1_C4 7 P19 100 | SDFM-1 Channel 4 Clock Input
EMIF1_DO 9 I/0 External memory interface 1 data line 0
ENET_MII_RX_DATA3 11 | EMAC MIl receive data 3
SD1_C3 13 | SDFM-1 Channel 3 Clock Input
FSITXB_DO 14 ) FSITX-B Data Output 0
SSIA_RX 15 110 SSI-A Serial Data Receive
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO56 0,4,8,12 1/0 General-Purpose Input Output 56
SPIA_CLK 1 lfe} SPI-A Clock
EMIF1_D28 2 1/0 External memory interface 1 data line 28
EMIF2_D12 3 I/10 External memory interface 2 data line 12
EQEP2_STROBE 5 110 eQEP-2 Strobe
SCIC_TX 6 (0] SCI-C Transmit Data
SD2 D1 7 N16 101 | SDFM-2 Channel 1 Data Input
EMIF1_D1 9 110 External memory interface 1 data line 1
12CA_SDA 10 I/OD |I2C-A Open-Drain Bidirectional Data
ENET_MII_TX_EN 1 0] EMAC MII / RMII transmit enable
SD1_C4 13 | SDFM-1 Channel 4 Clock Input
FSITXB_CLK 14 ) FSITX-B Output Clock
SSIA_CLK 15 110 SSI-A Clock
GPIO57 0,4,8,12 1/0 General-Purpose Input Output 57
SPIA_STEn 1 I/10 SPI-A Slave Transmit Enable (STE)
EMIF1_D27 2 1/O External memory interface 1 data line 27
EMIF2_D11 3 I/0 External memory interface 2 data line 11
EQEP2_INDEX 5 110 eQEP-2 Index
SCIC_RX 6 | SCI-C Receive Data
SD2_C1 7 N18 102 | SDFM-2 Channel 1 Clock Input
EMIF1_D2 9 I/10 External memory interface 1 data line 2
12CA_SCL 10 I/OD  [I12C-A Open-Drain Bidirectional Clock
ENET_MII_TX_ERR 11 (0] EMAC MII transmit error
FSITXB_D1 14 ) FSITX-B Data Output 1
SSIA_FSS 15 110 SSI-A Frame Sync
GPIO58 0,4,8,12 1/0 General-Purpose Input Output 58
MCLKRA 1 | McBSP-A Receive Clock
EMIF1_D26 2 110 External memory interface 1 data line 26
EMIF2_D10 3 110 External memory interface 2 data line 10
OUTPUTXBART1 5 ) Output X-BAR Output 1
SPIB_CLK 6 lfe} SPI-B Clock
SD2_D2 7 N17 103 | SDFM-2 Channel 2 Data Input
EMIF1_D3 9 I/0 External memory interface 1 data line 3
ESC_LED_LINKO_ACTIVE 10 (0] EtherCAT Link-0 Active
ENET_MII_TX_CLK 1 | EMAC MII transmit clock
SD2_C2 13 | SDFM-2 Channel 2 Clock Input
FSIRXB_DO 14 | FSIRX-B Data Input 0
SPIA_SIMO 15 110 SPI-A Slave In, Master Out (SIMO)
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO59 0,4,8,12 1/0 General-Purpose Input Output 59
MFSRA 1 | McBSP-A Receive Frame Sync
EMIF1_D25 2 1/0 External memory interface 1 data line 25
EMIF2_D9 3 I/10 External memory interface 2 data line 9
OUTPUTXBAR2 5 ) Output X-BAR Output 2
SPIB_STEn 6 1/0 SPI-B Slave Transmit Enable (STE)
SD2_C2 7 M16 104 | SDFM-2 Channel 2 Clock Input
EMIF1_D4 9 110 External memory interface 1 data line 4
ESC_LED_LINK1_ACTIVE 10 ) EtherCAT Link-1 Active
ENET_MII_TX_DATAO 1 0] EMAC MII / RMII transmit data O
SD2_C3 13 | SDFM-2 Channel 3 Clock Input
FSIRXB_D1 14 | FSIRX-B Data Input 1
SPIA_SOMI 15 110 SPI-A Slave Out, Master In (SOMI)
GPI060 0,4,8,12 1/0 General-Purpose Input Output 60
MCLKRB 1 | McBSP-B Receive Clock
EMIF1_D24 2 1/O External memory interface 1 data line 24
EMIF2_D8 3 I/0 External memory interface 2 data line 8
OUTPUTXBAR3 5 (0] Output X-BAR Output 3
SPIB_SIMO 6 110 SPI-B Slave In, Master Out (SIMO)
SD2 D3 7 M17 105 | SDFM-2 Channel 3 Data Input
EMIF1_D5 9 I/10 External memory interface 1 data line 5
ESC_LED_ERR 10 ) EtherCAT Error LED
ENET_MII_TX_DATA1 1 0] EMAC MII / RMII transmit data 1
SD2_C4 13 | SDFM-2 Channel 4 Clock Input
FSIRXB_CLK 14 | FSIRX-B Input Clock
SPIA_CLK 15 110 SPI-A Clock
GPI1061 0,4,8,12 1/0 General-Purpose Input Output 61
MFSRB 1 | McBSP-B Receive Frame Sync
EMIF1_D23 2 110 External memory interface 1 data line 23
EMIF2_D7 3 I/0 External memory interface 2 data line 7
OUTPUTXBAR4 5 (0] Output X-BAR Output 4
SPIB_SOMI 6 L16 107 lfe} SPI-B Slave Out, Master In (SOMI)
SD2_C3 7 | SDFM-2 Channel 3 Clock Input
EMIF1_D6 9 110 External memory interface 1 data line 6
ESC_LED_RUN 10 ) EtherCAT Run LED
ENET_MII_TX_DATA2 1 ) EMAC MII transmit data 2
CANA_RX 14 | CAN-A Receive
SPIA_STEn 15 110 SPI-A Slave Transmit Enable (STE)
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPI1062 0,4,8,12 1/0 General-Purpose Input Output 62
SCIC_RX 1 | SCI-C Receive Data
EMIF1_D22 2 1/0 External memory interface 1 data line 22
EMIF2_D6 3 I/10 External memory interface 2 data line 6
EQEP3_A 5 | eQEP-3 Input A
CANA_RX 6 J17 108 | 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 ) EtherCAT State Run
ENET_MII_TX_DATA3 1 0] EMAC MII transmit data 3
CANA_TX 14 ) CAN-A Transmit
GPIO63 0,4,8,12 1/0 General-Purpose Input Output 63
SCIC_TX 1 (0] SCI-C Transmit Data
EMIF1_D21 2 I/0 External memory interface 1 data line 21
EMIF2_D5 3 I/10 External memory interface 2 data line 5
EQEP3_B 5 | eQEP-3 Input B
CANA_TX 6 (0] CAN-A Transmit
SD2_C4 7 J16 109 | SDFM-2 Channel 4 Clock Input
SSIA_TX 9 1/O SSI-A Serial Data Transmit
ENET_MII_RX_DATAO 1 | EMAC MII / RMII receive data 0
SD1_D1 13 | SDFM-1 Channel 1 Data Input
ESC_RX1_DATAO0 14 | EtherCAT MII Receive-1 Data-0
SPIB_SIMO 15 I/0 SPI-B Slave In, Master Out (SIMO)
GPI1064 0,4,8,12 1/0 General-Purpose Input Output 64
EMIF1_D20 2 110 External memory interface 1 data line 20
EMIF2_D4 3 110 External memory interface 2 data line 4
EQEP3_STROBE 5 110 eQEP-3 Strobe
SCIA_RX 6 | SCI-A Receive Data
SSIA_RX 9 L17 110 1/0 SSI-A Serial Data Receive
ENET_MII_RX_DV 10 | IrEel\(/;Ié’-\i\C/‘,el\ggtraesg:;;e data valid (or) RMII carrier sense/
ENET_MII_RX_DATA1 1 | EMAC MII / RMII receive data 1
SD1_C1 13 | SDFM-1 Channel 1 Clock Input
ESC_RX1_DATA1 14 | EtherCAT MII Receive-1 Data-1
SPIB_SOMI 15 lfe} SPI-B Slave Out, Master In (SOMI)
GPIO65 0,4,8,12 1/0 General-Purpose Input Output 65
EMIF1_D19 2 110 External memory interface 1 data line 19
EMIF2_D3 3 1/0 External memory interface 2 data line 3
EQEP3_INDEX 5 110 eQEP-3 Index
SCIA_TX 6 (0] SCI-A Transmit Data
SSIA_CLK 9 K16 111 110 SSI-A Clock
ENET_MII_RX_ERR 10 | EMAC MIl / RMII receive error
ENET_MII_RX_DATA2 1 | EMAC MII receive data 2
SD1_D2 13 | SDFM-1 Channel 2 Data Input
ESC_RX1_DATA2 14 | EtherCAT MII Receive-1 Data-2
SPIB_CLK 15 110 SPI-B Clock
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Table 6-1. Pin Attributes (continued)
SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPI066 0,4,8,12 1/0 General-Purpose Input Output 66
EMIF1_D18 2 110 External memory interface 1 data line 18
EMIF2_D2 3 1/0 External memory interface 2 data line 2
12CB_SDA 6 I/OD  |12C-B Open-Drain Bidirectional Data
SSIA_FSS 9 K17 12 110 SSI-A Frame Sync
ENET_MII_RX_DATAO 10 | EMAC MII / RMII receive data 0
ENET_MII_RX_DATA3 1 | EMAC MIl receive data 3
SD1_C2 13 | SDFM-1 Channel 2 Clock Input
ESC_RX1_DATA3 14 | EtherCAT MII Receive-1 Data-3
SPIB_STEn 15 110 SPI-B Slave Transmit Enable (STE)
GPI067 0,4,8,12 1/0 General-Purpose Input Output 67
EMIF1_D17 2 I/10 External memory interface 1 data line 17
EMIF2_D1 3 B19 132 1/O External memory interface 2 data line 1
ENET_MII_RX_CLK 10 | EMAC MII receive clock
ENET_REVMII_MDIO_RST 1 | EMAC REVMII MDIO reset
SD1_D3 13 | SDFM-1 Channel 3 Data Input
GPIO68 0,4,8,12 1/0 General-Purpose Input Output 68
EMIF1_D16 2 I/0 External memory interface 1 data line 16
EMIF2_DO 3 110 External memory interface 2 data line 0
ENET_MILINTR 11 c18 133 Vo Eﬁ"ﬁﬁlﬂj ienterrupt, Input in MII/RMII mode, Output in
SD1_C3 13 | SDFM-1 Channel 3 Clock Input
ESC_PHY1_LINKSTATUS 14 | EtherCAT PHY-1 Link Status
GPI069 0,4,8,12 1/0 General-Purpose Input Output 69
EMIF1_D15 2 I/10 External memory interface 1 data line 15
12CB_SCL 6 I/OD |12C-B Open-Drain Bidirectional Clock
ENET_MII_TX_EN 10 B18 134 ) EMAC MII / RMII transmit enable
ENET_MII_RX_CLK 1 | EMAC MII receive clock
SD1_D4 13 | SDFM-1 Channel 4 Data Input
ESC_RX1_CLK 14 | EtherCAT MII Receive-1 Clock
SPIC_SIMO 15 110 SPI-C Slave In, Master Out (SIMO)
GPIO70 0,4,8,12 1/0 General-Purpose Input Output 70
EMIF1_D14 2 1/O External memory interface 1 data line 14
CANA_RX 5 | CAN-A Receive
SCIB_TX 6 (0] SCI-B Transmit Data
MCAN_RX 9 A7 135 | CAN/CAN FD Receive
ENET_MIl_RX_DV 1 | ih(/:lgsel\g!t;es::;;e data valid (or) RMII carrier sense/
SD1_C4 13 | SDFM-1 Channel 4 Clock Input
ESC_RX1_DV 14 | EtherCAT MIl Receive-1 Data Valid
SPIC_SOMI 15 I/0 SPI-C Slave Out, Master In (SOMI)
Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 35

Product Folder Links: TMS320F28388D TMS320F28386D TMS320F28386D-Q1 TMS320F28384D TMS320F28384D-Q1 TMS320F28388S
TMS320F28386S TMS320F28386S-Q1 TMS320F28384S TMS320F28384S-Q1


https://www.ti.com
https://www.ti.com/product/TMS320F28388D
https://www.ti.com/product/TMS320F28386D
https://www.ti.com/product/TMS320F28386D-Q1
https://www.ti.com/product/TMS320F28384D
https://www.ti.com/product/TMS320F28384D-Q1
https://www.ti.com/product/TMS320F28388S
https://www.ti.com/product/TMS320F28386S
https://www.ti.com/product/TMS320F28386S-Q1
https://www.ti.com/product/TMS320F28384S
https://www.ti.com/product/TMS320F28384S-Q1
https://www.ti.com/lit/pdf/SPRSP14
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRSP14E&partnum=TMS320F28388D
https://www.ti.com/product/tms320f28388d?qgpn=tms320f28388d
https://www.ti.com/product/tms320f28386d?qgpn=tms320f28386d
https://www.ti.com/product/tms320f28386d-q1?qgpn=tms320f28386d-q1
https://www.ti.com/product/tms320f28384d?qgpn=tms320f28384d
https://www.ti.com/product/tms320f28384d-q1?qgpn=tms320f28384d-q1
https://www.ti.com/product/tms320f28388s?qgpn=tms320f28388s
https://www.ti.com/product/tms320f28386s?qgpn=tms320f28386s
https://www.ti.com/product/tms320f28386s-q1?qgpn=tms320f28386s-q1
https://www.ti.com/product/tms320f28384s?qgpn=tms320f28384s
https://www.ti.com/product/tms320f28384s-q1?qgpn=tms320f28384s-q1

TMS320F28388D, TMS320F28386D, TMS320F28386D-Q1 .

TMS320F28384D, TMS320F28384D-Q1, TMS320F28388S I3 TEXAS
TMS320F28386S, TMS320F28386S-Q1, TMS320F28384S, TMS320F28384S-Q1 INSTRUMENTS
SPRSP14E — MAY 2019 — REVISED JUNE 2023 www.ti.com
Table 6-1. Pin Attributes (continued)
SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO71 0,4,8,12 1/0 General-Purpose Input Output 71
EMIF1_D13 2 110 External memory interface 1 data line 13
CANA_TX 5 ) CAN-A Transmit
SCIB_RX 6 | SCI-B Receive Data
MCAN_TX 9 B17 136 ) CAN/CAN FD Transmit
ENET_MII_RX_DATAO 10 | EMAC MII / RMII receive data 0
ENET_MII_RX_ERR 11 | EMAC MIl / RMII receive error
ESC_RX1_ERR 14 | EtherCAT MII Receive-1 Error
SPIC_CLK 15 110 SPI-C Clock
GPIO72 0,4,8,12 1/0 General-Purpose Input Output 72
EMIF1_D12 2 I/0 External memory interface 1 data line 12
CANB_TX 5 ) CAN-B Transmit
SCIC_TX 6 (0] SCI-C Transmit Data
ENET_MII_RX_DATA1 10 B16 139 | EMAC MII / RMII receive data 1
ENET_MII_TX_DATA3 1 ) EMAC MII transmit data 3
ESC_TX1_DATA3 14 ) EtherCAT MIl Transmit-1 Data-3
SPIC_STEn 15 I/0 SPI-C Slave Transmit Enable (STE)
GPIO73 0,4,8,12 1/0 General-Purpose Input Output 73
EMIF1_D11 2 110 External memory interface 1 data line 11
; o |Etomal sk Ot T ot g o
CANB_RX 5 | CAN-B Receive
SCIC_RX 6 A16 140 | SCI-C Receive Data
ENET_RMII_CLK 10 lfe} EMAC RMII clock
ENET_MII_TX_DATA2 1 ) EMAC MII transmit data 2
SD2_D2 13 | SDFM-2 Channel 2 Data Input
ESC_TX1_DATA2 14 ) EtherCAT MII Transmit-1 Data-2
GPIO74 0,4,8,12 I/O General-Purpose Input Output 74
EMIF1_D10 2 1/0 External memory interface 1 data line 10
MCAN_TX 9 ) CAN/CAN FD Transmit
ENET_MII_TX_DATA1 1 e 11 ) EMAC MII / RMII transmit data 1
SD2_C2 13 | SDFM-2 Channel 2 Clock Input
ESC_TX1_DATA1 14 ) EtherCAT MII Transmit-1 Data-1
GPIO75 0,4,8,12 1/0 General-Purpose Input Output 75
EMIF1_D9 2 110 External memory interface 1 data line 9
MCAN_RX 9 | CAN/CAN FD Receive
ENET_MII_TX_DATAO 1 D16 142 ) EMAC MII / RMII transmit data O
SD2_D3 13 | SDFM-2 Channel 3 Data Input
ESC_TX1_DATAO 14 ) EtherCAT MIl Transmit-1 Data-0
GPIO76 0,4,8,12 1/O General-Purpose Input Output 76
EMIF1_D8 2 I/0 External memory interface 1 data line 8
SCID_TX 6 (0] SCI-D Transmit Data
ENET_MII_RX_ERR 10 c1 143 | EMAC MII / RMII receive error
SD2_C3 13 | SDFM-2 Channel 3 Clock Input
ESC_PHY_RESETn 14 (0] EtherCAT PHY Active Low Reset
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO77 0,4,8,12 1/0 General-Purpose Input Output 77
EMIF1_D7 2 110 External memory interface 1 data line 7
SCID_RX 6 A15 144 | SCI-D Receive Data
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
EMIF1_D6 2 1/0 External memory interface 1 data line 6
EQEP2_A 6 B15 145 | eQEP-2 Input A
SD2_C4 13 | SDFM-2 Channel 4 Clock Input
ESC_RX0_DV 14 | EtherCAT MIl Receive-0 Data Valid
GPIO79 0,4,8,12 1/0 General-Purpose Input Output 79
EMIF1_D5 2 I/0 External memory interface 1 data line 5
EQEP2_B 6 C15 146 | eQEP-2 Input B
SD2_D1 13 | SDFM-2 Channel 1 Data Input
ESC_RX0_ERR 14 | EtherCAT MII Receive-0 Error
GPI080 0,4,8,12 1/0 General-Purpose Input Output 80
EMIF1_D4 2 I/0 External memory interface 1 data line 4
EQEP2_STROBE 6 D15 148 110 eQEP-2 Strobe
SD2_C1 13 | SDFM-2 Channel 1 Clock Input
ESC_RXO0_DATAO 14 | EtherCAT MII Receive-0 Data-0
GPI1081 0,4,8,12 1/0 General-Purpose Input Output 81
EMIF1_D3 2 110 External memory interface 1 data line 3
EQEP2_INDEX 6 Al4 149 110 eQEP-2 Index
ESC_RXO0_DATA1 14 | EtherCAT MII Receive-0 Data-1
GPI1082 0,4,8,12 1/0 General-Purpose Input Output 82
EMIF1_D2 2 B14 150 110 External memory interface 1 data line 2
ESC_RXO0_DATA2 14 | EtherCAT MII Receive-0 Data-2
GPI083 0,4,8,12 1/0 General-Purpose Input Output 83
EMIF1_D1 2 C14 151 I/O External memory interface 1 data line 1
ESC_RXO0_DATA3 14 | EtherCAT MII Receive-0 Data-3
GPI1084 0,4,8,12 1/0 General-Purpose Input Output 84
SCIA_TX 5 (0] SCI-A Transmit Data
MDXB 6 A11 154 O McBSP-B Transmit Serial Data
UARTA_TX 11 1/0 UART-A Serial Data Transmit
ESC_TX0_ENA 14 ) EtherCAT MII Transmit-0 Enable
MDXA 15 O McBSP-A Transmit Serial Data
GPI1085 0,4,8,12 1/0 General-Purpose Input Output 85
EMIF1_DO 2 1/0 External memory interface 1 data line 0
SCIA_RX 5 | SCI-A Receive Data
MDRB 6 B11 155 | McBSP-B Receive Serial Data
UARTA_RX 1 110 UART-A Serial Data Receive
ESC_TX0_CLK 14 | EtherCAT MII Transmit-0 Clock
MDRA 15 | McBSP-A Receive Serial Data
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO86 0,4,8,12 1/0 General-Purpose Input Output 86
EMIF1_A13 2 O External memory interface 1 address line 13
EMIF1_CAS 3 (0] External memory interface 1 column address strobe
SCIB_TX 5 C11 156 (0] SCI-B Transmit Data
MCLKXB 6 O McBSP-B Transmit Clock
ESC_PHYO_LINKSTATUS 14 | EtherCAT PHY-0 Link Status
MCLKXA 15 ) McBSP-A Transmit Clock
GPI1087 0,4,8,12 1/0 General-Purpose Input Output 87
EMIF1_A14 2 O External memory interface 1 address line 14
EMIF1_RAS 3 (0] External memory interface 1 row address strobe
SCIB_RX 5 | SCI-B Receive Data
MFSXB 6 D11 157 (0] McBSP-B Transmit Frame Sync
EMIF1_DQM3 9 O External memory interface 1 Input/output mask for byte 3
ESC_TX0_DATAO 14 0] EtherCAT MII Transmit-0 Data-0
MFSXA 15 (0] McBSP-A Transmit Frame Sync
GPI1088 0,4,8,12 1/0 General-Purpose Input Output 88
EMIF1_A15 2 O External memory interface 1 address line 15
EMIF1_DQMO 3 C6 170 O External memory interface 1 Input/output mask for byte 0
EMIF1_DQM1 9 (0] External memory interface 1 Input/output mask for byte 1
ESC_TXO0_DATA1 14 ) EtherCAT MII Transmit-0 Data-1
GPI1089 0,4,8,12 1/0 General-Purpose Input Output 89
EMIF1_A16 2 (0] External memory interface 1 address line 16
EMIF1_DQM1 3 D6 171 O External memory interface 1 Input/output mask for byte 1
SCIC_TX 6 (0] SCI-C Transmit Data
EMIF1_CAS 9 (0] External memory interface 1 column address strobe
ESC_TX0_DATA2 14 ) EtherCAT MIl Transmit-0 Data-2
GPIO90 0,4,8,12 1/0 General-Purpose Input Output 90
EMIF1_A17 2 O External memory interface 1 address line 17
EMIF1_DQM2 3 A5 179 O External memory interface 1 Input/output mask for byte 2
SCIC_RX 6 | SCI-C Receive Data
EMIF1_RAS 9 O External memory interface 1 row address strobe
ESC_TXO0_DATA3 14 ) EtherCAT MIl Transmit-0 Data-3
GPI091 0,4,8,12 1/O General-Purpose Input Output 91
EMIF1_A18 2 O External memory interface 1 address line 18
EMIF1_DQM3 3 O External memory interface 1 Input/output mask for byte 3
12CA_SDA 6 I/OD  |I12C-A Open-Drain Bidirectional Data
EMIF1_DQM2 9 B5 173 o External memory interface 1 Input/output mask for byte 2
PMBUSA_SCL 10 I/OD |PMBus-A Open-Drain Bidirectional Clock
SSIA_TX 11 1/O SSI-A Serial Data Transmit
FSIRXF_DO 13 | FSIRX-F Data Input 0
CLB_OUTPUTXBAR1 14 0] CLB Output X-BAR Output 1
SPID_SIMO 15 lfe} SPI-D Slave In, Master Out (SIMO)
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Table 6-1. Pin Attributes (continued)
SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GP1092 0,4,8,12 1/0 General-Purpose Input Output 92
EMIF1_A19 2 O External memory interface 1 address line 19
EMIF1_BA1 3 (0] External memory interface 1 bank address 1
12CA_SCL 6 I/OD [12C-A Open-Drain Bidirectional Clock
EMIF1_DQMO 9 (0] External memory interface 1 Input/output mask for byte 0
PMBUSA_SDA 10 Ad 174 I/OD |PMBus-A Open-Drain Bidirectional Data
SSIA_RX 11 1/0 SSI-A Serial Data Receive
FSIRXF_D1 13 | FSIRX-F Data Input 1
CLB_OUTPUTXBAR2 14 ) CLB Output X-BAR Output 2
SPID_SOMI 15 110 SPI-D Slave Out, Master In (SOMI)
GPI093 0,4,8,12 1/0 General-Purpose Input Output 93
EMIF1_BAO 3 O External memory interface 1 bank address 0
SCID_TX 6 (0] SCI-D Transmit Data
PMBUSA_ALERT 10 B4 175 I/OD |PMBus-A Open-Drain Bidirectional Alert Signal
SSIA_CLK 1 11O SSI-A Clock
FSIRXF_CLK 13 | FSIRX-F Input Clock
CLB_OUTPUTXBAR3 14 0] CLB Output X-BAR Output 3
SPID_CLK 15 110 SPI-D Clock
GPI1094 0,4,8,12 1/0 General-Purpose Input Output 94
SCID_RX 6 | SCI-D Receive Data
EMIF1_BA1 9 o External memory interface 1 bank address 1
PMBUSA_CTL 10 A3 - | PMBus-A Control Signal
SSIA_FSS 11 1/0 SSI-A Frame Sync
FSIRXG_DO 13 | FSIRX-G Data Input 0
CLB_OUTPUTXBAR4 14 (0] CLB Output X-BAR Output 4
SPID_STEn 15 110 SPI-D Slave Transmit Enable (STE)
GPI095 0,4,8,12 1/0 General-Purpose Input Output 95
EMIF2_A12 3 B3 (0] External memory interface 2 address line 12
FSIRXG_D1 13 | FSIRX-G Data Input 1
CLB_OUTPUTXBAR5 14 0] CLB Output X-BAR Output 5
GPI1096 0,4,8,12 1/0 General-Purpose Input Output 96
EMIF2_DQM1 3 O External memory interface 2 Input/output mask for byte 1
EQEP1_A 5 C3 | eQEP-1 Input A
FSIRXG_CLK 13 | FSIRX-G Input Clock
CLB_OUTPUTXBAR6 14 ) CLB Output X-BAR Output 6
GPI097 0,4,8,12 1/O General-Purpose Input Output 97
EMIF2_DQMO 3 o External memory interface 2 Input/output mask for byte 0
EQEP1_B 5 A2 | eQEP-1 Input B
FSIRXH_DO 13 | FSIRX-H Data Input 0
CLB_OUTPUTXBAR7 14 ) CLB Output X-BAR Output 7
GPI1098 0,4,8,12 I/O General-Purpose Input Output 98
EMIF2_AO 3 O External memory interface 2 address line 0
EQEP1_STROBE 5 F1 110 eQEP-1 Strobe
FSIRXH_D1 13 | FSIRX-H Data Input 1
CLB_OUTPUTXBARS 14 ) CLB Output X-BAR Output 8
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPI099 0,4,8,12 1/0 General-Purpose Input Output 99
EMIF2_A1 3 O External memory interface 2 address line 1
EQEP1_INDEX 5 G 7 110 eQEP-1 Index
FSIRXH_CLK 13 | FSIRX-H Input Clock
GPIO100 0,4,8,12 1/0 General-Purpose Input Output 100
EMIF2_A2 3 O External memory interface 2 address line 2
EQEP2_A 5 i | eQEP-2 Input A
SPIC_SIMO 6 I/0 SPI-C Slave In, Master Out (SIMO)
ESC_GPIO 10 | EtherCAT General-Purpose Input 0
FSITXA_DO 13 ) FSITX-A Data Output 0
GPIO101 0,4,8,12 110 General-Purpose Input Output 101
EMIF2_A3 3 O External memory interface 2 address line 3
EQEP2_B 5 | eQEP-2 Input B
SPIC_SOMI 6 H2 110 SPI-C Slave Out, Master In (SOMI)
ESC_GPI1 10 | EtherCAT General-Purpose Input 1
FSITXA_D1 13 0] FSITX-A Data Output 1
GPI10102 0,4,8,12 1/0 General-Purpose Input Output 102
EMIF2_A4 3 O External memory interface 2 address line 4
EQEP2_STROBE 5 110 eQEP-2 Strobe
SPIC_CLK 6 3 110 SPI-C Clock
ESC_GPI2 10 | EtherCAT General-Purpose Input 2
FSITXA_CLK 13 ) FSITX-A Output Clock
GPIO103 0,4,8,12 1/O General-Purpose Input Output 103
EMIF2_A5 3 O External memory interface 2 address line 5
EQEP2_INDEX 5 11O eQEP-2 Index
SPIC_STEn 6 I 1/O SPI-C Slave Transmit Enable (STE)
ESC_GPI3 10 | EtherCAT General-Purpose Input 3
FSIRXA_DO 13 | FSIRX-A Data Input 0
GPIO104 0,4,8,12 1/0 General-Purpose Input Output 104
12CA_SDA 1 I/OD  |I12C-A Open-Drain Bidirectional Data
EMIF2_A6 3 O External memory interface 2 address line 6
EQEP3_A 5 2 | eQEP-3 Input A
SCID_TX 6 (0] SCI-D Transmit Data
ESC_GPI4 10 | EtherCAT General-Purpose Input 4
CM-I2CA_SDA 11 I/OD |CM-I2C-A Open-Drain Bidirectional Data
FSIRXA_D1 13 | FSIRX-A Data Input 1
GPIO105 0,4,8,12 I/O General-Purpose Input Output 105
12CA_SCL 1 I/OD |I2C-A Open-Drain Bidirectional Clock
EMIF2_A7 3 O External memory interface 2 address line 7
EQEP3_B 5 | eQEP-3 Input B
SCID_RX 6 i3 | SCI-D Receive Data
ESC_GPI5 10 | EtherCAT General-Purpose Input 5
CM-12CA_SCL 11 I/OD  |CM-I2C-A Open-Drain Bidirectional Clock
FSIRXA_CLK 13 | FSIRX-A Input Clock
z
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO106 0,4,8,12 1/0 General-Purpose Input Output 106
EMIF2_A8 3 O External memory interface 2 address line 8
EQEP3_STROBE 5 110 eQEP-3 Strobe
SCIC_TX 6 L2 (0] SCI-C Transmit Data
ESC_GPI6 10 | EtherCAT General-Purpose Input 6
FSITXB_DO 13 ) FSITX-B Data Output 0
ENET_MDIO_DATA 14 1/0 EMAC management data
GPIO107 0,4,8,12 1/0 General-Purpose Input Output 107
EMIF2_A9 3 O External memory interface 2 address line 9
EQEP3_INDEX 5 lfe} eQEP-3 Index
SCIC_RX 6 L3 | SCI-C Receive Data
ESC_GPI7 10 | EtherCAT General-Purpose Input 7
FSITXB_D1 13 ) FSITX-B Data Output 1
ENET_REVMII_MDIO_RST 14 | EMAC REVMII MDIO reset
GPIO108 0,4,8,12 1/0 General-Purpose Input Output 108
EMIF2_A10 3 (0] External memory interface 2 address line 10
ESC_GPI8 10 L4 | EtherCAT General-Purpose Input 8
FSITXB_CLK 13 ) FSITX-B Output Clock
ENET_MII_INTR 14 /o EZIVANCI‘]IF:TI:L:terrupt, Input in MII/RMII mode, Output in
GPIO109 0,4,8,12 1/0 General-Purpose Input Output 109
EMIF2_A11 3 O External memory interface 2 address line 11
ESC_GPI9 10 N2 | EtherCAT General-Purpose Input 9
ENET_MII_CRS 14 | EMAC MII carrier sense
GPIO110 0,4,8,12 1/0 General-Purpose Input Output 110
EMIF2_WAIT 3 | External memory interface 2 Asynchronous SRAM WAIT
ESC_GPI10 10 M2 | EtherCAT General-Purpose Input 10
FSIRXB_DO 13 | FSIRX-B Data Input 0
ENET_MII_COL 14 | EMAC MII collision detect
GPIO111 0,4,8,12 1/0 General-Purpose Input Output 111
EMIF2_BAO 3 O External memory interface 2 bank address 0
ESC_GPI11 10 M4 | EtherCAT General-Purpose Input 11
FSIRXB_D1 13 | FSIRX-B Data Input 1
ENET_MII_RX_CLK 14 | EMAC MII receive clock
GPIO0112 0,4,8,12 1/0 General-Purpose Input Output 112
EMIF2_BA1 3 (0] External memory interface 2 bank address 1
ESC_GPI12 10 M3 | EtherCAT General-Purpose Input 12
FSIRXB_CLK 13 | FSIRX-B Input Clock
ENET_MIl_RX_DV 14 | ihélé’-\i\(/)el\ggt;esg:i\ge data valid (or) RMII carrier sense/
GPIO113 0,4,8,12 110 General-Purpose Input Output 113
EMIF2_CAS 3 N4 O External memory interface 2 column address strobe
ESC_GPI13 10 | EtherCAT General-Purpose Input 13
ENET_MII_RX_ERR 14 | EMAC MII / RMII receive error
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPI0114 0,4,8,12 1/0 General-Purpose Input Output 114
EMIF2_RAS 3 O External memory interface 2 row address strobe
ESC_GPI14 10 N3 | EtherCAT General-Purpose Input 14
ENET_MII_RX_DATAO 14 | EMAC MII / RMII receive data 0
GPIO115 0,4,8,12 1/0 General-Purpose Input Output 115
EMIF2_CSOn 3 (0] External memory interface 2 chip select 0
OUTPUTXBARS5 5 V12 ) Output X-BAR Output 5
ESC_GPI15 10 | EtherCAT General-Purpose Input 15
FSIRXC_DO 13 | FSIRX-C Data Input 0
ENET_MII_RX_DATA1 14 | EMAC MII / RMII receive data 1
GPIO116 0,4,8,12 110 General-Purpose Input Output 116
EMIF2_CS2n 3 (0] External memory interface 2 chip select 2
OUTPUTXBARG 5 WA1O (0] Output X-BAR Output 6
ESC_GPI16 10 | EtherCAT General-Purpose Input 16
FSIRXC_D1 13 | FSIRX-C Data Input 1
ENET_MII_RX_DATA2 14 | EMAC MIl receive data 2
GPIO117 0,4,8,12 1/0 General-Purpose Input Output 117
EMIF2_SDCKE 3 O External memory interface 2 SDRAM clock enable
ESC_GPI17 10 u12 | EtherCAT General-Purpose Input 17
FSIRXC_CLK 13 | FSIRX-C Input Clock
ENET_MII_RX_DATA3 14 | EMAC Ml receive data 3
GPIO118 0,4,8,12 1/0 General-Purpose Input Output 118
EMIF2_CLK 3 (0] External memory interface 2 clock
ESC_GPI18 10 T12 | EtherCAT General-Purpose Input 18
FSIRXD_DO 13 | FSIRX-D Data Input 0
ENET_MII_TX_EN 14 ) EMAC MII / RMII transmit enable
GPIO119 0,4,8,12 110 General-Purpose Input Output 119
EMIF2_RNW 3 O External memory interface 2 read not write
ESC_GPI19 10 T15 | EtherCAT General-Purpose Input 19
FSIRXD_D1 13 | FSIRX-D Data Input 1
ENET_MII_TX_ERR 14 (0] EMAC MIl transmit error
GP10120 0,4,8,12 I/0 General-Purpose Input Output 120
EMIF2_WEn 3 O External memory interface 2 write enable
ESC_GPI20 10 u15 | EtherCAT General-Purpose Input 20
FSIRXD_CLK 13 | FSIRX-D Input Clock
ENET_MII_TX_CLK 14 | EMAC MII transmit clock
GPI10121 0,4,8,12 1/0 General-Purpose Input Output 121
EMIF2_OEn 3 (0] External memory interface 2 output enable
ESC_GPI21 10 W16 | EtherCAT General-Purpose Input 21
FSIRXE_DO 13 | FSIRX-E Data Input 0
ENET_MII_TX_DATAO 14 6] EMAC MII / RMII transmit data O
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GP10122 0,4,8,12 1/0 General-Purpose Input Output 122
EMIF2_D15 3 110 External memory interface 2 data line 15
SPIC_SIMO 6 T8 110 SPI-C Slave In, Master Out (SIMO)
SD1_D1 7 | SDFM-1 Channel 1 Data Input
ESC_GPI22 10 | EtherCAT General-Purpose Input 22
ENET_MII_TX_DATA1 14 ) EMAC MII / RMII transmit data 1
GPI10123 0,4,8,12 1/0 General-Purpose Input Output 123
EMIF2_D14 3 I/0 External memory interface 2 data line 14
SPIC_SOMI 6 Us 110 SPI-C Slave Out, Master In (SOMI)
SD1_CA1 7 | SDFM-1 Channel 1 Clock Input
ESC_GPI23 10 | EtherCAT General-Purpose Input 23
ENET_MII_TX_DATA2 14 ) EMAC MII transmit data 2
GPIO124 0,4,8,12 1/0 General-Purpose Input Output 124
EMIF2_D13 3 110 External memory interface 2 data line 13
SPIC_CLK 6 110 SPI-C Clock
SD1_D2 7 ve | SDFM-1 Channel 2 Data Input
ESC_GPI24 10 | EtherCAT General-Purpose Input 24
ENET_MII_TX_DATA3 14 ) EMAC MII transmit data 3
GPI10125 0,4,8,12 1/0 General-Purpose Input Output 125
EMIF2_D12 3 I/0 External memory interface 2 data line 12
SPIC_STEn 6 110 SPI-C Slave Transmit Enable (STE)
SD1_C2 7 T9 | SDFM-1 Channel 2 Clock Input
ESC_GPI25 10 | EtherCAT General-Purpose Input 25
FSIRXE_D1 13 | FSIRX-E Data Input 1
ESC_LATCHO 14 | EtherCAT LatchSignal Input 0
GPI10126 0,4,8,12 1/O General-Purpose Input Output 126
EMIF2_D11 3 I/0 External memory interface 2 data line 11
SD1_D3 7 | SDFM-1 Channel 3 Data Input
ESC_GPI26 10 ve | EtherCAT General-Purpose Input 26
FSIRXE_CLK 13 | FSIRX-E Input Clock
ESC_LATCH1 14 | EtherCAT LatchSignal Input 1
GPIO127 0,4,8,12 1/0 General-Purpose Input Output 127
EMIF2_D10 3 110 External memory interface 2 data line 10
SD1_C3 7 V9 | SDFM-1 Channel 3 Clock Input
ESC_GPI27 10 | EtherCAT General-Purpose Input 27
ESC_SYNCO 14 (0] EtherCAT SyncSignal Output 0
GPI10128 0,4,8,12 I/O General-Purpose Input Output 128
EMIF2_D9 3 I/O External memory interface 2 data line 9
SD1_D4 7 W9 | SDFM-1 Channel 4 Data Input
ESC_GPI28 10 | EtherCAT General-Purpose Input 28
ESC_SYNCH1 14 ) EtherCAT SyncSignal Output 1
GPIO129 0,4,8,12 110 General-Purpose Input Output 129
EMIF2_D8 3 I/0 External memory interface 2 data line 8
SD1_C4 7 T10 | SDFM-1 Channel 4 Clock Input
ESC_GPI29 10 | EtherCAT General-Purpose Input 29
ESC_TX1_ENA 14 (0] EtherCAT MII Transmit-1 Enable
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO130 0,4,8,12 1/0 General-Purpose Input Output 130
EMIF2_D7 3 110 External memory interface 2 data line 7
SD2_D1 7 u10 | 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 1/0 General-Purpose Input Output 131
EMIF2_D6 3 1/0 External memory interface 2 data line 6
SD2_C1 7 V10 | SDFM-2 Channel 1 Clock Input
ESC_GPI31 10 | EtherCAT General-Purpose Input 31
ESC_TX1_DATAO 14 ) EtherCAT MIl Transmit-1 Data-0
GPIO132 0,4,8,12 110 General-Purpose Input Output 132
EMIF2_D5 3 I/0 External memory interface 2 data line 5
SD2_D2 7 W18 | SDFM-2 Channel 2 Data Input
ESC_GPOO 10 (0] EtherCAT General-Purpose Output 0
ESC_TX1_DATA1 14 ) EtherCAT MIl Transmit-1 Data-1
GPIO133 0,4,8,12 1/0 General-Purpose Input Output 133
SD2_C2 7 G18 118 | SDFM-2 Channel 2 Clock Input
AUXCLKIN ALT | Auxiliary Clock Input
GPIO134 0,4,8,12 1/0 General-Purpose Input Output 134
EMIF2_D4 3 1/O External memory interface 2 data line 4
SD2 D3 7 V18 | SDFM-2 Channel 3 Data Input
ESC_GPO1 10 (0] EtherCAT General-Purpose Output 1
ESC_TX1_DATA2 14 ) EtherCAT MIl Transmit-1 Data-2
GPIO135 0,4,8,12 110 General-Purpose Input Output 135
EMIF2_D3 3 I/0 External memory interface 2 data line 3
SCIA_TX 6 (0] SCI-A Transmit Data
SD2_C3 7 v | SDFM-2 Channel 3 Clock Input
ESC_GPO2 10 (0] EtherCAT General-Purpose Output 2
ESC_TX1_DATA3 14 (0] EtherCAT MII Transmit-1 Data-3
GPIO136 0,4,8,12 1/0 General-Purpose Input Output 136
EMIF2_D2 3 I/10 External memory interface 2 data line 2
SCIA_RX 6 | SCI-A Receive Data
SD2_D4 7 m | SDFM-2 Channel 4 Data Input
ESC_GPO3 10 (0] EtherCAT General-Purpose Output 3
ESC_RX1_DV 14 | EtherCAT MIl Receive-1 Data Valid
GPIO137 0,4,8,12 110 General-Purpose Input Output 137
EPWM13A 1 O ePWM-13 Output A (High-res available on ePWM1-8)
EMIF2_D1 3 110 External memory interface 2 data line 1
SCIB_TX 6 T18 ) SCI-B Transmit Data
SD2_C4 7 | SDFM-2 Channel 4 Clock Input
ESC_GPO4 10 (0] EtherCAT General-Purpose Output 4
ESC_RX1_CLK 14 | EtherCAT MII Receive-1 Clock
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO138 0,4,8,12 1/0 General-Purpose Input Output 138
EPWM13B 1 (0] ePWM-13 Output B (High-res available on ePWM1-8)
EMIF2_DO 3 g 1/0 External memory interface 2 data line 0
SCIB_RX 6 | SCI-B Receive Data
ESC_GPO5 10 (0] EtherCAT General-Purpose Output 5
ESC_RX1_ERR 14 | EtherCAT MII Receive-1 Error
GPIO139 0,4,8,12 1/0 General-Purpose Input Output 139
EPWM14A 1 O ePWM-14 Output A (High-res available on ePWM1-8)
SCIC_RX 6 N19 | SCI-C Receive Data
ESC_GPO6 10 (0] EtherCAT General-Purpose Output 6
ESC_RX1_DATAO 14 | EtherCAT MII Receive-1 Data-0
GPI10140 0,4,8,12 1/0 General-Purpose Input Output 140
EPWM14B 1 ) ePWM-14 Output B (High-res available on ePWM1-8)
SCIC_TX 6 M19 (0] SCI-C Transmit Data
ESC_GPO7 10 (0] EtherCAT General-Purpose Output 7
ESC_RX1_DATA1 14 | EtherCAT MIl Receive-1 Data-1
GPI10141 0,4,8,12 1/0 General-Purpose Input Output 141
EPWM15A 1 (0] ePWM-15 Output A (High-res available on ePWM1-8)
SCID_RX 6 M18 | SCI-D Receive Data
ESC_GPO8 10 (0] EtherCAT General-Purpose Output 8
ESC_RX1_DATA2 14 | EtherCAT MII Receive-1 Data-2
GPI10142 0,4,8,12 1/0 General-Purpose Input Output 142
EPWM15B 1 (0] ePWM-15 Output B (High-res available on ePWM1-8)
SCID_TX 6 L19 (0] SCI-D Transmit Data
ESC_GPO9 10 (0] EtherCAT General-Purpose Output 9
ESC_RX1_DATA3 14 | EtherCAT MIl Receive-1 Data-3
GPIO143 0,4,8,12 110 General-Purpose Input Output 143
EPWM16A 1 F18 O ePWM-16 Output A (High-res available on ePWM1-8)
ESC_GPO10 10 (0] EtherCAT General-Purpose Output 10
ESC_LED_LINKO_ACTIVE 14 ) EtherCAT Link-0 Active
GPI10144 0,4,8,12 I/0 General-Purpose Input Output 144
EPWM16B 1 F17 (0] ePWM-16 Output B (High-res available on ePWM1-8)
ESC_GPO11 10 (0] EtherCAT General-Purpose Output 11
ESC_LED_LINK1_ACTIVE 14 ) EtherCAT Link-1 Active
GPI10145 0,4,8,12 1/0 General-Purpose Input Output 145
EPWM1A 1 E17 O ePWM-1 Output A (High-res available on ePWM1-8)
ESC_GPO12 10 (0] EtherCAT General-Purpose Output 12
ESC_LED_ERR 14 O EtherCAT Error LED
GPI10146 0,4,8,12 1/0 General-Purpose Input Output 146
EPWM1B 1 D18 O ePWM-1 Output B (High-res available on ePWM1-8)
ESC_GPO13 10 (0] EtherCAT General-Purpose Output 13
ESC_LED_RUN 14 0] EtherCAT Run LED
GPI10147 0,4,8,12 1/0 General-Purpose Input Output 147
EPWM2A 1 D17 O ePWM-2 Output A (High-res available on ePWM1-8)
ESC_GPO14 10 (0] EtherCAT General-Purpose Output 14
ESC_LED_STATE_RUN 14 0] EtherCAT State Run
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SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPI10148 0,4,8,12 1/0 General-Purpose Input Output 148
EPWM2B 1 (0] ePWM-2 Output B (High-res available on ePWM1-8)
ESC_GPO15 10 D14 (0] EtherCAT General-Purpose Output 15
ESC_PHYO_LINKSTATUS 14 | EtherCAT PHY-0 Link Status
GPI10149 0,4,8,12 1/0 General-Purpose Input Output 149
EPWM3A 1 (0] ePWM-3 Output A (High-res available on ePWM1-8)
ESC_GPO16 10 AT3 (0] EtherCAT General-Purpose Output 16
ESC_PHY1_LINKSTATUS 14 | EtherCAT PHY-1 Link Status
GPIO150 0,4,8,12 1/0 General-Purpose Input Output 150
EPWM3B 1 O ePWM-3 Output B (High-res available on ePWM1-8)
ESC_GPO17 10 B13 (0] EtherCAT General-Purpose Output 17
ESC_I2C_SDA 14 I/IOC |EtherCAT I2C Data
GPI0151 0,4,8,12 1/0 General-Purpose Input Output 151
EPWM4A 1 - O ePWM-4 Output A (High-res available on ePWM1-8)
ESC_GPO18 10 (0] EtherCAT General-Purpose Output 18
ESC_I2C_SCL 14 I/OC | EtherCAT I2C Clock
GPI10152 0,4,8,12 1/O General-Purpose Input Output 152
EPWM4B 1 D13 O ePWM-4 Output B (High-res available on ePWM1-8)
ESC_GPO19 10 (0] EtherCAT General-Purpose Output 19
ESC_MDIO_CLK 14 ) EtherCAT MDIO Clock
GPIO153 0,4,8,12 110 General-Purpose Input Output 153
EPWM5A 1 A1 O ePWM-5 Output A (High-res available on ePWM1-8)
ESC_GPO20 10 (0] EtherCAT General-Purpose Output 20
ESC_MDIO_DATA 14 lfe} EtherCAT MDIO Data
GPIO154 0,4,8,12 I/0 General-Purpose Input Output 154
EPWM5B 1 B12 (0] ePWM-5 Output B (High-res available on ePWM1-8)
ESC_GPO21 10 (0] EtherCAT General-Purpose Output 21
ESC_PHY_CLK 14 ) EtherCAT PHY Clock
GPIO155 0,4,8,12 1/0 General-Purpose Input Output 155
EPWM6A 1 c12 O ePWM-6 Output A (High-res available on ePWM1-8)
ESC_GP0O22 10 (0] EtherCAT General-Purpose Output 22
ESC_PHY_RESETn 14 ) EtherCAT PHY Active Low Reset
GPIO156 0,4,8,12 1/0 General-Purpose Input Output 156
EPWM6B 1 D12 O ePWM-6 Output B (High-res available on ePWM1-8)
ESC_GPO23 10 (0] EtherCAT General-Purpose Output 23
ESC_TX0_ENA 14 (0] EtherCAT MII Transmit-0 Enable
GPIO157 0,4,8,12 1/0 General-Purpose Input Output 157
EPWM7A 1 B10 O ePWM-7 Output A (High-res available on ePWM1-8)
ESC_GP0O24 10 (0] EtherCAT General-Purpose Output 24
ESC_TX0_CLK 14 | EtherCAT MII Transmit-0 Clock
GPIO158 0,4,8,12 1/0 General-Purpose Input Output 158
EPWM7B 1 c10 ) ePWM-7 Output B (High-res available on ePWM1-8)
ESC_GPO25 10 (0] EtherCAT General-Purpose Output 25
ESC_TX0_DATAO 14 ) EtherCAT MII Transmit-0 Data-0
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME coemony | 337 | e | B DESCRIPTION
GPIO159 0,4,8,12 1/0 General-Purpose Input Output 159
EPWMB8A 1 D10 O ePWM-8 Output A (High-res available on ePWM1-8)
ESC_GPO26 10 (0] EtherCAT General-Purpose Output 26
ESC_TX0_DATA1 14 (0] EtherCAT MII Transmit-0 Data-1
GPIO160 0,4,8,12 1/0 General-Purpose Input Output 160
EPWM8B 1 B9 (0] ePWM-8 Output B (High-res available on ePWM1-8)
ESC_GPO27 10 (0] EtherCAT General-Purpose Output 27
ESC_TX0_DATA2 14 0] EtherCAT MIl Transmit-0 Data-2
GPIO161 0,4,8,12 1/0 General-Purpose Input Output 161
EPWMO9A 1 co O ePWM-9 Output A (High-res available on ePWM1-8)
ESC_GPO28 10 (0] EtherCAT General-Purpose Output 28
ESC_TX0_DATA3 14 ) EtherCAT MII Transmit-0 Data-3
GP10162 0,4,8,12 1/0 General-Purpose Input Output 162
EPWM9B 1 D9 O ePWM-9 Output B (High-res available on ePWM1-8)
ESC_GPO29 10 (0] EtherCAT General-Purpose Output 29
ESC_RX0_DV 14 | EtherCAT MIl Receive-0 Data Valid
GPI10163 0,4,8,12 1/O General-Purpose Input Output 163
EPWM10A 1 A8 O ePWM-10 Output A (High-res available on ePWM1-8)
ESC_GPO30 10 (0] EtherCAT General-Purpose Output 30
ESC_RXO0_CLK 14 | EtherCAT MII Receive-0 Clock
GPIO164 0,4,8,12 110 General-Purpose Input Output 164
EPWM10B 1 B8 O ePWM-10 Output B (High-res available on ePWM1-8)
ESC_GPO31 10 (0] EtherCAT General-Purpose Output 31
ESC_RX0_ERR 14 | EtherCAT MII Receive-0 Error
GPIO165 0,4,8,12 I/0 General-Purpose Input Output 165
EPWM11A 1 (0] ePWM-11 Output A (High-res available on ePWM1-8)
MDXA 10 cs ) McBSP-A Transmit Serial Data
ESC_RXO0_DATAO0 14 | EtherCAT MII Receive-0 Data-0
GPIO166 0,4,8,12 1/0 General-Purpose Input Output 166
EPWM11B 1 D5 O ePWM-11 Output B (High-res available on ePWM1-8)
MDRA 10 | McBSP-A Receive Serial Data
ESC_RXO0_DATA1 14 | EtherCAT MII Receive-0 Data-1
GPIO167 0,4,8,12 1/0 General-Purpose Input Output 167
EPWM12A 1 o4 O ePWM-12 Output A (High-res available on ePWM1-8)
MCLKXA 10 O McBSP-A Transmit Clock
ESC_RXO0_DATA2 14 | EtherCAT MII Receive-0 Data-2
GPIO168 0,4,8,12 1/0 General-Purpose Input Output 168
EPWM12B 1 . O ePWM-12 Output B (High-res available on ePWM1-8)
MFSXA 10 (0] McBSP-A Transmit Frame Sync
ESC_RXO0_DATA3 14 | EtherCAT MII Receive-0 Data-3

TEST, JTAG, AND RESET

ERRORSTS u19 92 o E;:Z:nsétla;tiilx?t. When used, this signal requires an
FLT1 W12 73 /0 Elna::s;)hmtqees;tgi; 1. Reserved for Tl. Must be left
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Table 6-1. Pin Attributes (continued)
SIGNAL NAME L 337 176 21 DESCRIPTION
POSITION TYPE

Flash test pin 2. Reserved for TI. Must be left

FLT2 V13 74 1/0
unconnected.

No Connection. This pin is not internally connected to the
NC1 H4 device. This pin may be left open or connected to any
voltage within the maximum operating conditions.

No Connection. This pin is not internally connected in the
device and may be left open or tied to VSS or VDDIO.
NOTE: On other C2000 devices with an internal voltage
regulator (VREG), this pin will be VREGENZ (internal
voltage regulator enable). To enable PCB compatibility
across C2000 devices this pin should be connected to
VDDIO (3.3v). This will ensure the internal VREG, when
present on other devices, would be disabled and not
conflict with an external VREG which must be used with
this device.

TCK V15 81 | JTAG test clock with internal pullup.

JTAG test data input (TDI) with internal pullup. TDI is
TDI W13 77 | clocked into the selected register (instruction or data) on a
rising edge of TCK.

JTAG scan out, test data output (TDO). The contents of
TDO W15 78 (0] the selected register (instruction or data) are shifted out of
TDO on the falling edge of TCK.

JTAG test-mode select (TMS) with internal pullup. This
serial control input is clocked into the TAP controller

on the rising edge of TCK. 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.

NC2 J18 119

TMS W14 80 |

JTAG test reset with internal pulldown. TRST, when driven
high, gives the scan system control of the operations

of the device. If this signal is driven low, the device
operates in its functional mode, and the test reset signals
are ignored. NOTE: TRST must be maintained low at

all times during normal device operation, so an external
pulldown resistor is required on this pin for protection
TRSTn V14 79 | against noise spikes. The value of this resistor should be
as small as possible, so long as the JTAG debug probe
is still able to drive the TRST pin high. A resistor between
2.2 kQ and 10 kQ generally offers adequate protection.
Since the value of the resistor is application-specific,

TI recommends that each target board be validated for
proper operation of the debug probe and the application.
This pin has an internal 50-ns (nominal) glitch filter.

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 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 J19 121 O Crystal oscillator output.

X1 G19 123 |
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Table 6-1. Pin Attributes (continued)

MUX PIN
SIGNAL NAME POSITION 337 176 TYPE DESCRIPTION
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
XRSn F19 124 I/OD |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. The output buffer of this pin is an open-drain
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
E9, EN, 1.2-V Digital Logic Power Pins. Tl recommends placing a
F9, F11, decoupling capacitor near each VDD pin with a minimum
G14, 61, 76, total capacitance of approximately 20 pF. The exact value
G15, |117,126, of the decoupling capacitance should be determined by
VDD J14, J15, (137, 153, your system voltage regulation solution. A single 56Q
K5, K6, | 158, 169, resistor (10% tolerance) should be placed between VDD
P10, 16, 21 and VSS. This resistor provides a load to consume an
P13, internal VDD3VFL to VDD current source and avoid VDD
R10, R13 voltage rising during low power device conditions.
VDD3VFL R11, R12 72 3.3-V Flash power pin. Place a minimum 0.1-uF
decoupling capacitor on each pin
3.3-V Analog Power Pins. Place a minimum 2.2-yF
VDDA P6, R6 54,36 decoupling capacitor to VSSA on each pin.
A9, A18,
B1, E7,
E10,
E13,F7, | 62, 68,
F10, 75, 82,
F13, G5, | 88,91,
G6, H5, | 99, 106,
VDDIO H6, L14, | 114, 116, 3.3-V Digital I1/0 Power Pins. Place a minimum 0.1-pyF
L15, M1, [127, 138, decoupling capacitor on each pin.
M5, M6, | 147, 152,
N14, |159, 168,
N15, P9, |3, 11, 15,
R9, V19, | 20, 26
W8, F4,
G4, E16,
F16
Power pins for the 3.3-V on-chip crystal oscillator (X1 and
VDDOSC H16, H17| 120, 125 X2) and the two zgrg-pin internal o§cillators (.INTOSC).
Place a 0.1-pF (minimum) decoupling capacitor on each
pin.
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Table 6-1. Pin Attributes (continued)

SIGNAL NAME

MUX
POSITION

337

176

PIN
TYPE

DESCRIPTION

VSS

A1, A10,
A19, E5,
EG6, ES8,
E12,
E14,
E15, F5,
F6, F8,
F12,
F14,
F15,
G16,
G17, H8,
H9, H10,
H11,
H12,
H14,
H15, J5,
J6, J8,
J9, J10,
J11, 412,
K8, K9,
K10,
K11,
K12,
K14,
K15, L5,
L6, L8,
L9, L10,
L11, L12,
L18, M8,
M9, M10,
M11,
M12,
M14,
M15, N1,
N5, N6,
P7, P8,
P11,
P12,
P14,
P15, R7,
R8, R14,
R15, W7,
W19

PAD

Device ground. For Quad Flatpacks (QFPs), the
PowerPAD on the bottom of the package must be
soldered to the ground plane of the PCB.

VSSA

P1, P5,
R5, V7,
W1

52, 34

Analog Ground

VSSOSC

H18, H19

122

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.
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