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Introduction

Pratheesh Gangadhar is a Senior Member of Technical Staff and
Engineering Manager in Software Technology ICSS (Industrial
Communications Subsystem) R&D Team at Texas Instruments
Bengaluru (India). ICSS is a differentiated IP in TI| Embedded Processors

and MCUs which is enabling Industrial Communications, Motor Control,

Configurable 10 interfaces. Pratheesh has 22+ years of experience in
industrial communications and real time control and embedded systems

as software and systems architect and jointed Tl in 2002.
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I\/Iodern motor and motion control challenges
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Diverse Industrial Communications and Encoder
protocols requiring specialized hardware

Multiple software stack and control algorithm
partners

Complex Hardware and Software Development
cycles

Increased development cost, board space and
power needs

Limited options for scalability

Missing high speed serial and time synchronization
interfaces
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https://upload.wikimedia.org/wikipedia/commons/1/1c/Profinet_logo.svg

Simple and robust motor-control solutions

{@:} Entry level ﬁ Mid range
AM2632 microcontrollers AM263P4 microcontrollers

* 4 Cortex®-R5F cores e 4 Cortex®-R5F cores
(1,600 DMIPS) (3,200 DMIPS)
10/100 industrial e 10/100 industrial
Ethernet Ethernet

Scalable portfolio

1. Real-time performance
2. Simultaneous communication & control

3. Industrial rated (-40°C to 125°C)

{@} High end Advanced
AM2434 microcontrollers AM6442 processor
* 4 Cortex®-R5F cores
(6,400 DMIPS)
Gigabit industrial
Ethernet » Gigabit industrial
Ethernet

e 4 Cortex®-R5F cores
(12,400 DMIPS)

Licensed and certified device software stacks
Unified software development environment

Boot and runtime security
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Tl motor control software development

Kit (SD

K)

EtherCAT IOLINK
Gateway
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Examples
And Demos

Demos IOLINK ‘ HSR/PRP‘

L EtherCAT EtherNet/IP ‘ IOLINK ‘ Profinet S
(TCP/UDP) JoLiK.

Protocol Stacks
and Middleware

ICSS
EMAC

EtherNet/IP
FWwW HAL

Drivers and Peripheral

EtherCAT
FWWHAL

HAL SOC Profinet HSR/PRP -
Peripheral FwW HAL FwW HAL
Driver Porting Layer (DPL)
OS Kernel FreeRTOS POSIX

FreeRTOS Kernel

No RTOS

Firmware

EtherNet/IP

EtherCAT

Profinet

]

HSR/PRP

ENET
MAC/Switch

ARM R5F, ARM M4F + SOC peripherals + EVM peripherals
MCU+ SDK

Industrial Communications
SDK

Tools

SDK Tools
(Flashing, Boot,
...)

Tl Resource
Explorer
(TIREX)

SysConfig
Tl CLANG
Compiler

Code
Composer

Studio (CCS)

ICSS

X86 Host
(Windows / Linux)
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Dual-Servo Motor Drive Reference Design
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Figure 2-2.

TIDEP-01032 Block Diagram
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Programmable real-time unit

PRU—programmable real-time unit

ICSS—Industrial communication subsystem Technology features:

e « The PRU is a deterministic latency RISC cores

64-bit CBA |

—————————————— R with ultra low latency I/O control capabilities
|
£ |

64-bit CBA |

« The ICSS is a proprietary technology from
Texas Instruments that is used to implement
industrial communications, motor control and
configurable I/O interfaces via firmware

CBA32 Shared
Resources

128bit PSIL

SPINLOCK
| 64-fings (Shar e by Sices) |

UART | MDIO | PWM*

| PA_STATS |

— » Select devices feature 6 PRUs at (up to 333MHz

|

|

|

|

|

| |
e | max.) enabling Gigabit industrial Ethernet.

|

|

|

|

|

|

|

|

[4-bit cBA |
. EEE + Additional options include 2 PRUs (up to

225MHz max.) for 100M industrial Ethernet.

TX PRU SPAD
Non-Shared
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* indicates firmware function, not dedicated peripheral 8
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Question & answer session
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