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Overview

« Example Phases for a Product Development

Evaluation Phase

Board Development Phase

Software Development Phase

Production Phase / SW Lifecycle
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Phases of Product Development
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One Example of a Product Development Timeline

ﬁ

Tt =0 t = Production

4

Wip TEXAS INSTRUMENTS




One Example of a Product Development Timeline

Sitara Processor Evaluation

Board Development

Software Development

Product Lifecyle

HW Platform Options

Custom (Product) Board

TIEVM

t = Production
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Processor Evaluation
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Product Development Timeline - Evaluation

Processor Data Sheet

Processor Technical Reference Manual
White Papers / Application Notes
SYSCONFIG Tool

SoftW Power Estimation tool

EVM with RTOS or Linux SDK 0
Tl Reference Designs

HW Platform Options Training
e2e Forums

Sitara Processor Evaluation

Boarth\Develoj

Custom I’OUCt Board

TIEVM

ﬁ

Tt =0 t = Production
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Processor Evaluation — Datasheet & TRM

Product

e [y 3¢ bt —
o Dims. XL Bz B

‘FF"” AMS353, AM3353, AMS367, AMSSS, AMISSH, ANSOSZ, AMISE1
INSTRUMENTS.

seRsin-oCTORER 2

AM335x Sitara™ Processors

1 Device Overview

14 Foatures
- Upto 1-GHz Sitara™ ARM® Cortex®A8 32.8it
RISC Processor
— NEON™ SIMD Coprocessor
~ 32KB of L1 Instruction and 32KB of Data Cache
With Single-Error Delection (Pariy)
— 256K of L2 Cache With Eror Cormecting Code.
(Ecc)

— 176K of On-Chip Boot ROM
— G4KB of Dedcat
~ Emulation and Debug - JTAG
~ Internupt Cantroller (up to 128 Intemupt
Reguests)
On-Chip Memory (Shared L3 RAM)
~ 64KB of General-Purpose On-Chip Memory
Controller (OCMC) RAM
~ Accessible to Al Masters
— Supports Retention for Fast Wakeup
= External Memory Interfaces (EMIF)
~ mDDR(LPDDR), DDR?, DDR3, DDR3L.
woller
~ mDDR: 200-MHz Clock (400-MHz Data Rate)
~ DDR2: 266-MHz Clock (532-MHz Data Rate)
~ DDRS3: 400-MHz Clock (800-MHz Data Rate)
— DDRAL: 400-MHz Clock (800-MHz Data
Rate)
~ 16-Bit Data Bus.
~ 1GB of Total Addressable S
~ Supports One 16 or Two x8 Memory Device
Configurations
- General-Purpose Memory Cantroller (GPMC)

Selects (NAND, NOR
~ Uses BCH Code to Support
ECC

— Uses Hamming Code to Support 1-Bit ECC
~ Error Locator Module (ELM)

- Used in Conjunclon Wih e GPHC lo
Lacats Addressas of Data Ertors from
‘Synarome Pulynum\a\s Genaraed Using
BCH Algor

_ Suppori & i and 1681 por 1280
BIOK Ertor Locaion Baced on BO

gorithms.
+ Programmalie ReakTime Urit Subsystem and
Industrial Gommunication Subsystem (PRU-ICSS)
~ Supports Protocols such as EtherGA

PROFIBUS, PROFINET, EtherNetIP™, and
More
~ Two Programmable Real-Time Units (PRUS)
~ 32.Bit Load/Store RISC Procssser Capable
of Running at 200 MHz
~ BKB of Instruction RAM With Single-Ermor
Detection (Parity)
~ BKB of Data RAM With Single-Errer Detection
(Pariy)
~ Single-Cycle 32Bit Multplier With 64-Bit
tor

~ Enhanced GPIO Module Provides Shift-
IniOut Support and Parallel Latch on External
nal
~ 12KB of Shared RAM With Single-Error
Detecton (Pari
‘Three 120-Byte Register Banks Accessibie by
Each PRU

~ Interrupt Controller (INTC) for Handiing System
Input Events
~ Local Interconnect Bus for Conneciing Internal
and External Masters to the Resources Inside
the PRU-ICSS
~ Poripherals Inside the PRU-ICSS:
~ One UART Port With Flow Control Pins,
Supports up to 12 Mbps.
- One Enhanced Capture (eCAP) Module
= T Ml Etherngt Ports that Suport Industial
Ethernet, such as EtherC
~ One MDIO Port
Povner, Reset, and Ciock Managemen (PROM)

M ontcls the Entryand Esit of Sand By and
Deep-Sieep M
- Responsible for S\c:v Sequencing, Power
Domain Switch-Off Sequencing, Wake-Up
Sequencing, and Power Demain Switch.On
Sequencing
- Clocks
~ Integrated 15-to 35-MHz High-Frequency
Oscillator Used to Generate a Reference.
Cloc for Various System and Peripheral
locks.

‘Supports Individual Clock Enable and Disable
Control for Subsystems and Perpherals to
mptior

- rm ADPLLs o Gnm:lale Srﬂem Cloeks
{MPU Subsystem, DDR Interface, USB and

B, 7 WP TOTICE 5B 23 3 0 3 st i Sy s, s e sy o s

AM335x and AMIC110 Sitara™ Processors

Technical Reference Manual
R

Literaturs Numpsr: SERUMTIQ.
‘Cctober 2011-Revsan Decemoer 2019

« Datasheet
— ARM processor frequencies supported
— Available Peripherals
— DDR Memory types supported
— Power, Clocking Capabilities

» Technical Reference Manual (TRM)
— Companion guide to Datasheet

— details the integration, environment,
functional description, programming
models for each peripheral and
subsystem in the device
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Processor Evaluation — Technical Documentation

infc x kP AM335u Sitara™ Processorsdat X | &p AM335xand AMICI10 Sitara™ P: X | & How to affordably add EtherNet x | +

3258 data sheet, pro

< C @ ticom/product/AM33587keyMatch=AM33588utisearch=Search-EN-everything&usecase=GPN#tech-docs

Q AM3358 @ Active

Top Product details Technical documentation Design & development Ordering & quality Support & training

Technical documentation

e = Top documentation for this product selected by Ti

Title
All v| | Filter title by keyword
Datasheet AM335x Sitara™ Processors datasheet (Rev. L)
Errata AM335x Sitara Processors Silicon Errata (Revs 2.1,2.0,1.0) (Rev. )

%  Userguide AM335x and AMIC110 Sitara™ Processors Technical Reference Manual (Rev. Q)
White paper Evolving Semiconductor Technologies for Modern Telehealth Applications
Technical articles How to affordably add EtherNet/IP EtherCAT and PROFINET to an autonomous factory
White paper EtherNet/IP on TI's Sitara AM335x Processors (Rev. D)

E-book Ein Techniker-Leitfaden firr Industrieroboter-Designs

Application note PRU-ICSS Feature Comparison (Rev. D)

User guide Powering the AM335x, AM437x, and AM438x with TPS65218D0 (Rev. B)
E-book E-book: An engineer’s guide to industrial robot designs

Application note AM335x Schematic Checklist (Rev. A)
Technical articles Designing smarter remote terminal units for microgrids
Application note AM335x EMIF Tools
Application note AM335x PMIC Selection Guide (Rev. A)
Application note Programmable Logic Controllers — Security Threats and Solutions
More literature Sitara™ processors + WiLink™ 8 Wi-Fi® + Bluetooth® combo connectivity (Rev. A)
White paper Power optimization techniques for energy-efficient systems (Rev. A)

Technical articles Security versus functional safety: a view from the Processor Software Development Kit

* o H|

Date It

Nov. 15,2019
Jan. 03,2017
Dec. 13,2019
Oct. 26, 2020
Aug. 24,2020
Jul. 28,2020
Mar. 25,2020
Mar. 09, 2020
Feb. 27,2020
Feb. 12,2020
Dec. 19,2019
Oct. 02,2019
Sep. 20,2019
Sep. 19,2019
Sep. 13,2019
Jul. 30,2019
Jun. 28,2019

May 31,2019

» White papers
— Power Optimization Techniques
— Sitara Processor Security

» Application Notes
— Hardware Design Guide
— Schematic Checklist
— EMIF Tool

 E-Books
* Technical Articles
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Processor Evaluation - SYSCONFIG Tool

§ SysConfig

&«

FILE

C @ devicom/sysconfig/#/config/Targs=--device%20AM335x%20-part%20Default%20- package%207CE%20-theme%20L. v O H ® X &

x  +

ABOUT Changes are unsaved

X

E

& -» Peripherals » ADC

ADC

DCAN
DEBUGSS
eCAP
eCAPO_PRUSS1T
ECAT_PRUSS1
eHRPWM
EMIF

eqQEP

GLUE

GPIO

GPMC

12c

LCDC

MCASP
MDIO
MDIO_PRUSS1
Mil
MI_PRUSST
MMC

0sc
PRU_PRUSS1
RGMII

RMII

RTC

SPI

TEST

TIMER

UART
UART_PRUSS1
Use

ADC (0 of 1 Added)

clelelelelclelclelelolelclelolelolelelelelelciolelelelolelelc)

Click the Add buttan to add a ADC to your design
MyADC

()@...

© schuyler [3

<> Generated Files X
Filter: all A
am335x_pinmux.h starterware B
am335x_pinmux_data.c starterware a8
devicetree dtsi devicetree %]
PinmuxCenfigSummary.csv csv a
titled sysch Configuration
untitled syscfg Seript a
5 Total Files B
AM335x (Device
(Device) %

ZCE (Package)

SWITCH PART/PACKAGE

AMODWLOIS¥ 1EZo 0>

LR O OO D SO G e 15 3 D
S S S ORPPONNS® -

444+ 4444+ 4444444

o

@ Pin Available

@ Pin Assigned
Warning (Power Domain)
Fixed (N/A)

« Software tool that provides a
Graphical User Interface for
configuring pin multiplexing
settings, resolving conflicts

» Perform “what-if” on possible pin
mux configurations for a
particular application

10

Wip TEXAS INSTRUMENTS



Processor Evaluation - Tl Reference Designs

&) AM3358 data sheet, p X g

< c
Select Tl reference designs

x  dp AM33SkSitara™ Procs X | ) AM33Sxand AMICITC X | G texasinst

@ ti.com/reference-designs/index.ntml#search?keyword=AM3358

Find reference designs leveraging the best in Tl technology to solve your system-level challenges

Show quick se:

Hide filters 27 matching designs out of 4174 total designs Email
Market ~ Market Product
. a
O Autemotive
© communications equipment TIDEP-01013 - Gesture controlled HMI with mmWave sensors and Sitara™ Industrial Sensors
processors reference design Processors
O Enterprise systems
) TIDA-010032 - Universal data concentrator reference design supporting Ethernet, Industrial Wireless connectivity
O Industrial 6LOWPAN RF mesh and more Switches & multiplexers
O Personal electronics Processors
Power management
Product o Microcontrollers (MCU)
Logic
Isolation
Interface
Find power reference designs by parameter Data converters
Amplifiers
Vi (v} (Min) i TIDEP-01005 - Human Machine Interface (HMI) for Smart Thermostat Reference Industrial Processors
X Design
vin (v) (Max) v
TIDA-01568 - 12mm x 12mm, 5-Rail Power Sequencing for Application Processors Industrial Wireless connectivity
Isolated/Non-solated ~ Reference Design J
9 Communications Processors
Input Type v equipment Power management
. Logic
Vout (V) (Nom) v Interface
lout (A) (Max) ~
TIDA-01555 - Flexible Interface (PRU-ICSS) Reference Design for Simultaneous, Industrial Processors
Outnut Power (W) v Coherent DAQ Usina Multiole ADCs Pnsins mananaman

» Leverage Tl technology to solve
your system-level challenges

« Some designs use Tl Evaluation
Modules

« Schematics and other
documentation provided such as
PCB layouts, Bill of Materials
(BOM) and User Guide

11
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Product Timeline - Evaluation

Use Tl Processor SDKs to run demos as well
as build experimental applications on TI

Evaluation Modules

Products

Applications

PROCESSOR-SDK-AM335X

@ Description & Features

Order Now

Part Number

D Technical documentation

Buy from Texas Instruments or Third

Gel software
Free
Get software

Free

Ge- software

- o X

* OBV »O :

Login/Register @ Englsh v Shipto v USD v

Processor SDK for AM335x Sitara Processors - Linux and TI-RTOS support

a Support & Training Order Now

AlertMe  Status CurrentVersion Version Date OS Linux Kernel

ACTIVE  v06.03 9-Apr-2020  Linux

[ ncrt vie JRCSICRRERE 20-Apr-2020

ACTIVE v06.03 20Apr-2020 TLRTOS  n/a

12
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Product Evaluation Summary

Use the Datasheet and The Technical Reference Manual to determine
processor compatibility

Review the available Application Notes, Whitepapers and other technical
documentation available on ti.com

Use the SYSCONFIG tool to evaluate possible pin mux outputs to determine
“what if” processor configurations

Review Tl Reference Designs for design elements to be used in a new product

Experiment with Tl Evaluation Modules and the RTOS and Linux Software
Development Kits to evaluate processor capabilities

13
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Board Development
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Product Timeline — Board Development

Sitara Processor Evaluation

Board Development

Software Development

Product Lifecyle

HW Platform Options

Custom (Product) Board
TI EVM

Tt =0 t = Production
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Product Timeline — Board Development

» The purpose of this application report KpTews Aopicten ere
is to walk hardware designers through A3ox Horcuare Design Guide
the various stages of designing a U S

board on this platform.

» Block diagram of suggested of
hardware design flow for a board s S
design -

aaaaaaaaaaaaaaaaaaaaa

» Use Reference material provided by
Tl in the Technical Documentation tab
of the Processor Product folder

SPRABLS Moy 2018 “AMG35x Hardware Design Guide 1
‘Submit Documentation Feedback

SPRABUS 16
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Product Timeline — Board Development

Constructing
the Block
Diagram

P

Selecting
the Boot
Mode

Confirming
Fin
Mulitplexing
Compatibiliby

Confirming
Electrical
and Timing
Compatibility

e

Designing
the Power
Sybsystem

¥

Designing
the
Clocking
Subsystern

Floorplanning
the PCB

Creating
the
Schmatics

Laying
out the [~
PCB

Testing/
Debugging

Figure 1. Hardware Design Timeline
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Product Timeline — Board Development

Constructing
the Block
Diagram

P

Selecting
the Boot
Mode

Confirming
Fin
Mulitplexing
Compatibiliby

Confirming
Electrical
and Timing
Compatibility

e

Designing
the Power
Sybsystem

¥

Designing
the
Clocking
Subsystern

Floorplanning
the PCB

Creating
the
Schmatics

Laying Testing/
¥ cut the [~ g
PCB Debugging

T

Processor Datasheet
Technical Reference manual

Figure 1. Hardware Design Timeline
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Board Development — Datasheet & TRM

Product

o e WinkL BT B

T
g —

AM3359, AM3358, AM3IS7, AM3ISE, AM3ISH, AMIIE2, AMIIST
s

As7in.-octopeR zvts

AM335x Sitara™ Processors

1 Device Overview

14 Foatures
- Upto 1-GHz Sitara™ ARM® Cortex®A8 32.8it
RISC Processor
— NEON™ SIMD Coprocessor
~ 32KB of L1 Instruction and JZKB of Data Cache
With Single-Error Delection (Pariy)
— 256K of L2 Cache With Eror Cormecting Code.
(Ecc)

— 176K of On-Chip Boot ROM
— G4KB of Dedcat
~ Emulation and Debug -
~ Internupt Cantroller (up to 128 Intemupt
Reguests)
On-Chip Memory (Shared L3 RAM)
~ 64KB of General-Purpose On-Chip Memory
Controller (OCMC) RAM
~ Accessible to Al Masters
— Supports Retention for Fast Wakeup
= External Memory Interfaces (EMIF)
~ mDDR(LPDDR), DDR?, DDR3, DDR3L.
woller
~ mDDR: 200-MHz Clock (400-MHz Data Rate)
~ DDR2: 266-MHz Clock (532-MHz Data Rate)
MHz Clock (B00-MHz Data Rate)
— DDRAL: 400-MHz Clock (800-MHz Data

- 16-Bit Data Bus
~ 168 of Total Addressable S
- Suppars One 16 r Two 18 Memory Device
onfigurations
~ GeneratPurpose Hemory Conirolle (GPMC)
- Flenble 8 Stand (0.8 Asynetronous
ith up to Saven Chip
Seioci (AN, NOR, Morec-NOR, SRAM)
~ Uses BCH Code to Sipport 4-, 8-, or 1681t
ECC

— Uses Hamming Code to Support 1-Bit ECC
~ Error Locator Module (ELM)
- Used in Conjunclon Wih e GPHC lo
Lacate

Addresses of Data Ertors from
‘Synarome Puvwmrma\s Genaraed Using
BCH Algorithm

- Stppor & & and 168 por $12.8y0
BIOK Ertor Locaion Baced on BO
Algorithms
- Programmable Reak-Time Unit Subsystem and
Industrial Gommunication Subsystem (PRU-ICSS)
~ Supports Protocols such as EtherGA

PROFIBUS, PROFINET, EtherNetIP™, and
More
~ Two Programmable Real-Time Units (PRUS)

~ 32.Bit Load/Store RISC Procssser Capable
of Running at 200 MHz

~ BKB of Instruction RAM With Single-Ermor
Detection (Parity)

~ BKB of Data RAM With Single-Errer Detection
(Pariy)

~ Single-Cycle 32-Bit Multplier With 64-Bit

tor

~ Enhanced GPIO Module Provides Shift-
IniOut Support and Parallel Latch on External
ignal
~ 12KB of Shared RAM With Single-Error
Detection (Par
~ Three 120-Byte Register Banks Accessibie by
Each PRI

~ Interrupt Controller (INTC) for Handiing System
Input Events
ocal Interconnect Bus for Conneciing Internal
and External Masters to the Resources Inside
the PRU-ICSS
~ Poripherals Inside the PRU-ICSS:
- One UART Por Witk Fow Conirl Pins,
Supports up to 12 Mbps.
~ One Enhanced camm (eCAP) M
~ Two MIl Ethernet Ports malsuwm e
Ethernet, such as
~ One MDIO Port
Povner, Reset, and Ciock Managemen (PROM)

M ontcls the Entryand Esit of Sand By and
Deep-Sieep M
- Responsible for Sh::v Sequencing, Power
omain Switch-Off Sequencing, Wake-Up
Sequencing, and Power Demain Switch.On
Sequencing

~ Integrated 15-to 35-MHz High-Frequency
Oscillator Used to Generate a Reference.
Cloc for Various System and Peripheral
locks

‘Supports Individual Clock Enable and Disable.
Cnmml for Subsystems and Peripherals o
d Power Consumption
- rm ADPLLs o Goncrats System Clocks
{MPU Subsystem, DDR Interface, USB and

B, 7 WP TOTICE 5B 23 3 0 3 st i Sy s, s e sy o s

AM335x and AMIC110 Sitara™ Processors

Technical Reference Manual

R s

raure NumDsr: SPRUHTIQ
‘Cctober 2011-Revsan Decemoer 2019

« Datasheet
— Designing
* Device interconnections

» Electrical & Timing requirements
* Pin Muxing
* Power

DDR Memory Interfacing

» Technical Reference Manual (TRM)
Boot Modes
Peripheral Clocking and operations
— Control Module, register descriptions

19
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Product Timeline — Board Development

Constructing
the Block
Diagram

P

Selecting
the Boot
Mode

Confirming
Pin
Mulitplexing
Compatibiliby

Confirming
Electrical
and Timing
Compatibility

Designing
the Power
Sybsystem

B

Designing
the
Clocking
Subsystern

Floorplanning
the PCB

Creating
the
Schmatics

Laying
¥ out the
FCB

Testing/
Debugging

ﬁ

T Figure 1. Hardware Design Timeline

SYSCONFIG

t = Production
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Board Development - SYSCONFIG Tool

§ Sypstontig x  + = @ 3%
<_ c & dev.ticom/sy
FILE ABOUT Changes are unsaved
®ow € > Peripherals » ADC
ml soc @ Abc (0 of 1 Added) @ ADD
DCAN @ <> Generated Files x
. DEBUGSS ® Click the Add button to add a ADC to your design
3 . - Filter: all -
System configuration tool eCAP ®  Name MyAL o
SYSCONFIG eCAPO_PRUSST ® & Periphera A - A starterware 5]
ECAT_PRUSST ®  pretereavonsos . starterware 8
eHRPWM ® dey
[2) pescription & Features Technical documentation 8 support & Training Order Now M t,} e G
eQEP ® = P a
- tite Configuration a8
Order Now GLUE @ u Seript
GPID @ ) } 5 Total Files a
Part Number Buy from Texas AlertMe  Status Current  Version Deseription GPMC (©]
Instruments or Third version  Date 12c ® = -
- LCDC o AM335x (Device) «
Free lable ® 2ZCE (Package)
SYSCONFIG-DESKTOP. o MCASP @
andalone deskion version of SysConfls | MDIO @ SWITCH PART/PACKAGE
MDIO_PRUSST ®
e i @ <OUoWwLYIS¥  EZacr~3>3
MI_PRySST © ¢ 11 4388888800002208
e g = 11880 0086 ¢ 080
0sC | - -
Get software o 15 @
PRU_PRUSS] ® I ++ P44 2
13 94
RGMII ® S + 4
RMII @ ;a 1
RTC ® 5 @
SR @ g :
« SYSCONFIG tool can be o i}
TIMER @ i :
UART ® g 1
downloaded or has cloud access o ‘ :
use ® o
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Product Timeline — Board Development

Constructing
the Block
Diagram

P

Selecting
the Boot
Mode

Confirming
Fin
Mulitplexing
Compatibiliby

Confirming
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and Timing
Compatibility

e

Designing
the Power
Sybsystem

¥

Designing
the
Clocking
Subsystern

Floorplanning
the PCB

Creating
the
Schmatics

Laying
out the
PCB

Testing/
Debugging

Figur¢ 1. Hardware Design Timeline

IBIS Models for Timing Analysis

W3 TEXAS INSTRUMENTS
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Product Timeline — Board Development

Constructing
the Block
Diagram

P

Selecting
the Boot
Mode

Confirming
Fin
Mulitplexing
Compatibiliby

Confirming
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and Timing
Compatibility

e
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the Power
Sybsystem

¥

Designing
the
Clocking
Subsystern
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the PCB
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the
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Laying
out the
PCB
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Debugging

Figure 1. Hardware Design Timeline

o&ip Texas
INSTRUME

NTS

AM335x Schematic Checklist

T

EVM Schematics

N

AM335x Schematic Checklist
(SPRABNZ2A)

Wip TEXAS INSTRUMENTS
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Product Timeline — Board Development

Constructing
the Block
Diagram

P

Selecting
the Boot
Mode

Confirming
Fin
Mulitplexing
Compatibiliby

Confirming
Electrical
and Timing
Compatibility

e

Designing
the Power
Sybsystem

¥

Designing
the
Clocking
Subsystern

Floorplanning
the PCB

Creating
the
Schmatics

Laying Testing/
™ out the [—M g
PCB Debugging

Figure 1. Hardware Design Timeline

£ Teus
INSTRUMENTS.

Applicstion Report

High-Speed Interface Layout Guidelines

T

High Speed Interface
Layout Guidelines
(SPRAARTH)
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Product Timeline — Board Development

®p AM3338 data sheet, product infc X =

<« &

Q AM3358 @ Active

@ ti.com/product/AM3358#tech-does

Top | Productdetails | Technical documentation | Design & development | Ordering & quality | Support & training

Technical documentation

+ = Top documentation for this product selected by TI
Type Title

Al v | Filter title by keyword

Datasheet AM335x Sitara™ Processors datasheet (Rev. L)

Errata AM335x Sitara Processors Silicon Errata (Revs 2.1, 2.0, 1.0) (Rev. I)
User guide AM335x and AMIC110 Sitara™ Processors Technical Reference Manual (Rev. Q)
White paper Evolving Semiconductor Technologies for Modern Telehealth Applications
Technical articles How to affordably add EtherNet/IP. EtherCAT and PROFINET to an autonomous factory
White paper EtherNet/IP on TI's Sitara AM335x Processors (Rev. D)
E-book Ein Techniker-Leitfaden fur Industrieroboter-Designs
Application note PRU-ICSS Feature Comparison (Rev. D)
User guide Powering the AM335x, AM437x, and AM438x with TPS65218D0 (Rev. B)
E-book E-book: An engineer's guide to industrial robot designs
Application note AM335x Schematic Checklist (Rev. A)
Technical articles Designing smarter remote terminal units for microgrids
Application note AM335x EMIF Tools
Application note AM335x PMIC Selection Guide (Rev. A)

Application note Programmable Logic Controllers — Security Threats and Solutions

More literature Sitara™ processors + WiLink™ 8 Wi-Fi@ + Bluetosth® combo connectivity (Rev. A)

White paper Power optimization techniques for energy-efficient systems (Rev. A)

- o

* OB Y N0

Date 31

Nov. 15,2019
Jan. 03,2017
Dec. 13,2019
Oct. 26, 2020
Aug. 24,2020
Jul. 28, 2020
Mar. 25, 2020
Mar. 09, 2020
Feb. 27,2020
Feb. 12,2020
Dec. 19,2018
Oct. 02,2019
Sep. 20,2019
Sep. 19,2019
Sep. 13,2019
Jul. 30,2019

Jun. 28,2019

* The Technical documentation
Tab of the product folder
contains the list of available
documentation for a
Processor.
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Board Development Summary

» Follow the steps shown in the Hardware Design guide
» Leverage the documentation provided in the processor product folder
» Use the Datasheet and TRM to create system block diagram

* The tools for SYSCONFIG, EMIF tool assists with determining pin mux
configuration

26
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Software Development
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Product Timeline — Software Development

Sitara Processor Evaluation

Board Development

Software Development

Product Lifecyle

HW Platform Options

Custom (Product) Board
TI EVM

Tt =0 t = Production
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Product Timeline — Software Development

Software Development

SW Development/Testing/Release

Board Port Development — U-Boot/Linux
Board Port Development — RTOS

HW Platform Options Custom (Product) Boar
TIEVM

ﬁ

Tt =0 t = Production
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Product Timeline — Software Development

Software Development

SW Development/Testing/Release

Processors SDK RTOS

Processors SDK Linux

HW Platform Options Custom (Product) Boar
TIEVM

ﬁ

Tt =0 t = Production

30
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Product Timeline — Software Development RTOS

User
Application
Tasks

Connectivity Optional

Wi-Fi®, Bluetooth® Smart, Other

ZigBee®, Cellular (via
PPF), TCR/IP

Platform

Middleware
USB, File Systems

P
Real-Time Kernel

& TI-ATOS scales from a real-time kermel fo a complete 05 with connectivity
sfacks, a file system, power management and drivers fo provide a standard
system software base for Tl devices

sprt646a.pdf

Robust real-time TI-RTOS kernel
including TCP/IP networking stack

Posix thread-compatible API layer
available

Driver libraries that can be used with
TI-RTOS or without a kernel

Free and available as open source

31
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Product Timeline — Software Development Linux

Foundational Components (more information on each piece of the distribution)

U-Boot

Boot b

OFTEE

Monitor

Updated to the latest Long Term support
(LTS) Linux kernel, boot loader and Yocto file
system on an annual basis

U-Boot community boot loader

Robust, commercial-grade Linaro® GNU
compiler collection (GCC) toolchain

Yocto Project™ OE Core compatible file
systems support enables tailored Linux
application support

RT-Linux releases include a fully pre-emptible
kernel for real-time applications

32
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Product Timeline — Software Development
- Board Port Development — U-Boot/Linux

» Porting - Bring up U-Boot/Linux on Custom Hardware

— Processor SDK Linux has the processor initialization,
driver support for Linux and U-Boot

— Leveraging TI EVM code makes porting strait forward

— Use the EMIF and SYSCONFIG tools to assist with the
port effort

Copyright 2017, Texas Instruments Incorporated

HW Platform Options Custom (Product) Boar
TIEVM

ﬁ

Tt =0 t = Production
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Product Timeline — Software Development__

A Texas INsTRUMENTS

Board Port Development — U-Boot/Linux

Porting U-Boot

Leverage Tl Code Tl U-Boot Code in SDK
DDR Settings EMIF Tool
Pin Mux Configuration SYSCONFIG

SYSCONFIG

...........

ssssssss

TI Processors SDK Linux

34
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Product Timeline — U-Boot Board Port

Processor SDK for AM335x Sitara Processors - Linux and TI-RTOS support
PROCESSOR-SDK-AM335X

Doescpionsreawes [ Technical documentation BB support & Taiing

Order Now
Part humber

&3 TEXAS INSTRUMENTS a " © v

/'

TI Processors SDK Linux

The board.c file is a key file for
porting U-Boot to a custom board

; board/tilfam335x/board.c

board.c

Power

DClack

Accelerometer

DOR ¥
USE 1
use 0
ITAG
UART O
L RAMC, GPIO
MMCo
MM GPIO
WLAN ~ MAC L
WiFi { BT
Module MCASP, GPIO
G | cAsP 0
BlueTooth UART
| 1
T
32,786 \ i
KHz
Pt

\I /i IC
o E 20 /GPIO L1 B w7y
AR
GPIO 1200 12c0
MCASP sl B /}\
MCASP 1 = el R
{
L)
P
GPI0 L.
25MK2
Rz |qummmp{ Romn 10 Ethemet
AM335X PHY
MBC/MOIO MDC/MDIO
Control ] Contral
H-{moc/mpio 16 Ethemet
| |contral eHy
rowi_1 | (g roni
LOR3:0
Contral 12C 0 AIN[0-3]
I I Te Peripherals
4bit color
33v / \
LCDwith v =
Touch VIN
seraan BackLight || 20v Power [
Resistive [l Power DCOC | Supply
Capaciive Converter

Copyright ® 2017, Texas Instruments Incorporated
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Product Timeline — U-Boot Board

Sitara External Memory Interface (EMIF) tool
SITARA-DDR-CONFIG-TOOL

[2) peseription & Features [ Technical documentation

Key Document

[B) - Areasax ewn Tools mev. 41701
AMBSKIDRABISM EMIF Tool Spieadsneet

AMSTx, DRAT, ard TOAZ EMIF Toals (Rev. €

Description

Features

[ support & Traning

Order Now

board/tilfam335x/board.c

board.c

EMIF
Settings

EMIF Tool

. | £4MC, GPIO l

DClack
Power

R‘\ A i2creen
A

P

MMC GFIO.
WON | (—
WiFi { BT
Module lMCAS?,GPIOI
BlueTooth UART
-
32,786

KHz

[ GPI0 nco) €0
N
MCASP Audio ,,:7‘0-\
MCASP1 Codec |7 ¢ \
{
e
GPI0
Z5MK
RGMII_2 ~ RGMII 16 Ethermet
AM335X el
MDC/MDIO MDC/MDI0
Control ontral
nRAC L ‘
*]‘ MDS/MDIQ 16 Ethemet 1
Contral PHY
MCASP O
RGMII_1 ~ RGMII
LART 1
LCD3:0}
\ SPI_D Contral |2€ 0 AIN[0:3] )
1 I Te Peripherals
. |

4 kit covor
LCD with
Touch

33v Lev
00 oo

seraui BackLight [ 20v Power [
Resistive ¢ il Power DCOC | Supply
Cupacils Converter

Copyright ® 2017, Texas Instruments Incorporated
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roduct Timeline — U-Boot Board Port

P
oean

0 oeuess
e
cokpo.PRUsST
cour_pruss:
e
e
e
cwe
oo
e
=
Lcoe
moase
oo
o0, PRUss
i
i suss:
e

FRU_FRUSS]
Romil

FMIl

rTC

UART_PRUSS
use

x

[elclelelelelclolclclelolelolelcicielolololelelcicielolelelc]

fig/#/config/2args:

e

device%20AM335::

< 3 perphesls » 20
ABG (0 f 1 Added) ®aoo
Click the Add buton 10-349 & ADC to your design

N NN N <N ]

0--part3%20Default%20--packal

<> Generated Files

Fiter: sl

sTataraes
204335 (Dsice)
@ zcc package)

SWITCH PART/PACKAGE

O

x
]
B
oiceties 8
o a8
Sontowaton a
a8

x

<OoOWLOI-¥ ZzamE>>E

Pin Avallable
Pin s

ned
g (Power Domai)

SYSCONFIG

board/tilfam335x/board.c

board.c

EMIF
Settings

Pin Mux
Settings

Power

DClack

N Docroro

MMC GPIG
WLAN
WiFi { BT
Module lMCAS?,GPIOI
BlueTooth UART
T
32,786

KHz

DOR I
1

USE

otk ST P PR
OCK ruyun EN

AM335X

GPIl C DI' RCO

MCASP
MCASP 1

Audio
Codec

GPIO

MDC/MDIO

RGMII

MDC/MDS0

Control

MCASP 0O
RGMII_1
UART 1
LCO[23:0
L SPI_D Contral 12€ 0 AIN [0-3] )
P

LCD with
Touch

screen
Resistive /
Copacitv

4 kit covor

ontrol

MDC/MDIG
Contral

RGMII

Te Peripherals

|

33v

00
BackLight | 20V
Power DC-oC

Corverter

Lev
[

Power
Supply

BMz

16 Ethernet
PHY M

5MMz

1G Ethemet
PHY

Copyright ® 2017, Texas Instruments Incorporated
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Product Timeline — Software Development

Board Port Development — U-Boot/Linux L
:’“"j
Porting Linux "—E
Leverage Tl Code TI DTS Code
Pin Mux Configuration SYSCONFIG
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Product Timeline — Linux Board Port

arch/arm/boot/dts/<board>.dts

i3 TEXAS INSTRUMENTS : a it O i

<board>.dts

/V

Processor SDK for AM335x Sitara Processors - Linux and TI-RTOS support
PROCESSOR-SDK-AM335X

&) B B8 support & Training, Order Now
Order Now

PMC GPIO

TI Processors SDK Linux

The <board>.dts file is the key file
for porting Linux to a custom board

Power

DClack

MM GPIO
WON | (—
WiFi / BT
Module MCASP,GPIOI
BlueTooth UART
-
32,786
KH2

Accelerometer

Keypadld)

4 kit covor
LCD with
Touch

screen
Resistive /
Copacitve

M i2c 7610 GPIO
AR
DOR I GPID 1200 €0
1 A Audio
MCASP1 = e
use 0
P
GPIO —-6 > -Lcm
UART 0
RGMII_2 ~ REMII
—— AM335X
MBC/MOIO MDC/MDIO
Control ] Contral
MIAC ‘
|| central
MCASP O
RGMII_1 ~ RGMII
LART 1
LCoR3:0
L SPI_D Contral 12C 0 AN (03]
I I Te Peripherals
s | |

33v 33v 1.8V
0o Lo
BackLight || 20v Power
Power DC-oC Supply
Converter

MDS/MDIQ 16 Ethemet

BMz

1G Ethernet
PHY

PHY

Copyright ® 2017, Texas Instruments Incorporated
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Product Timeline — Linux Board Port

& syconty x o+

< c

@ devticom/sys

fig/#/config/2args:

FILE  ABOUT Changes are unsaved

device%20AM33!

@®aoo I
¢ Add button 1 304 & ADC 1o your de4ign

= X« 4 3 Perpherals » ADC

wl w ® oo ivattadcd
oean @

B oemvoss ®
ccap ®
cCaPo_PRUSSI ®
ecur_pRUsST @
cHRPYM @

e ®
car ® m
auwe @
P @ ="
GPMC ®
12¢ @ S
Leoe @ -
Mcase ® ma
woo ® g
Moio_PRUSST ®
i @ 2
Mi_PRUSST ® 4
Mg ® Ew
osc @ ®w
FRU_PRUSST @
Romi ®
RM ®
w1c @
s ®
TesT ®
TvER ®
e 1)
UART_PRUSS ®
use ®

%20--part%20Default20--package %20ZCE%20--th

- % o®l

<> Generated Files
Fiter: sl

sTataraes
204335 (Dsice)
@ zcc package)

SWITCH PART/PACKAGE

<OoOWLOI-¥ ZzamE>>E

<board>.dts

devicetree.dtsi

arch/arm/boot/dts/<board>.dts

DClack
Power

Accelerometer

Key padi(d)

o
Clock

DOR ¥ GPID RCO 1Co
USE 1 Audio

Codec

MCASP 1

Z5MK
AM335X a2 RGMII x:xnrm ¥
MM
: i MDC/MD50
Control Contral

MMC GFIO

MDS/MDIQ 16 Ethemnet

MCASP, GPIO Contral PHY

RGMII

RGMII_1

LCDR3:0§

.
8
i
i
5
i
H
% WLAN
i
9
i WiFi { BT
g Module
i
3 BlueTooth
o
@ Pin Avalatle T
® Pin Assignes 32 786

[23:0§
Control 12€ 0 AIN [0-3]

SYSCONFIG

< » Generated Files

Filter: all

X

am335x_pinmux_h

am335x_pinmux_data.c

starterware

starterware

I devicetree.dtsi

devicetree

PinmuxConfigSummary.csv

untitled.syscfg

5 Total Files

Csv

Configuration Script

Te Peripherals
4 bt color
: 33v 1.8V
LCD with 0o 100

Touch

scraen Back Light || 20v Power [
Resistive ;[ Power DC-oc Supply
apac v Converter

Copyright ® 2017, Texas Instruments Incorporated
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Software Development Summary

* Tl Provides an RTOS and Linux SDK operating system for each processor
» The SDKSs provide the starting point for application development

« The SYSCONFIG and EMIF Tools should be used to accelerate porting
operating systems to a new board
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Product Timeline — Production UniFlash

- € © @ ticom/ool/UNIFLASH * O HV N H
+p 31 Board Support —Processor X+ E X s
<« C & software-dLticom/proc dk-rtos/esd/docs/latest/rtos/index_board.htm#uniflash
Other failures blink blink blink blink N
# Processor SDK RTOS
06_03.00.106 3.5. Board Utils UniFlash stand-alone flash tool for microcontrollers, Sitara™; processors and
SimpleLink™
; UNIFLASH

© veren 3.5.1. Uniflash
Ei 2?‘“:;::1‘:( - 3.5.1.1. Introduction [3) Description & Features [ Technical documentation 8 support & Training Order Now
3. Boar stration

3.1. Board Support Uniflash is an Unified Flashing tool which prevides utilities for flashing the application software images to non-removable flash devices on Tl hardware platforms.
3.2. Diagnostics Order Now

P - Unifiash for Tl processors platform includes two components
3.3. Diagnostics Execution

Part Number Buy from Texas Instruments or Third Party  Alert Me. Status  Current Version  Version Date
3.4. Power-On Self Test « Flash Programmer m et
5 UNIFLASH.CL
© 3.5 Board Utils + Hostusility prn P
2.5.1. Uniflash Free ACTIVE
T Flash pargrammer runs an target platform which takes care of receiving the images from Uniflash host utility and programming them onta flash devices. Flash programmer UNIFLASH, ANIt Al )
communicates with Uniflash host utility over the UART interface. R s T e S e e
4. Foundational Components
5. DSP Sofuware Flash programmer which is part of the Uniflash release can be found at - “<Uniflash Root>/processors/FlashWriter/<Board Name>" Free 6 Fet 2016
UNIFLASH_PREVIOUS
6. Device Drivers UniFlash previous versions with support for €C a0
Host utility runs on host machine which provides C d-line Interface (CLI) o with flash prog - Windows and Linux are the supported 05 platforms for
7. PRU-ICSS Firmware

running Uniflash host urility. Host utility uses UART or JTAG interface to download the flash programmer to the target platform. All data transfers between Uniflash host utility and

8. Compilers Flash programmer happens over UART interface.

9. Examples and Demonstrations
e mEris Refer to Unifiash Documentation for more details on Uniflash tool.
11. Frequently Asked Questions

3.5.1.2. Supported Platforms

12. Documentation Tarball

Below table shows the platforms supported by Uniflash and flash devices supported on each platform. Download mode indicates the mode of communication for downloading
flash programmer to target platform.

FLASH DEVICE DOWNLOAD MODE
ITAG
soc SOC Core PLATFORM SPI Qsel osel EMMC  UART Uniflash CLI Manual
AM335x GP EVM b3 b3 b3
AM335% Corex-AB AM335x ICEv2 X x
AMICT10 ICE x x X
AM43Tx Corex-Ag AM437x IDK X b3
AMS571x Corex-A15 AMS571x IDK b b3
AMS572% Corex-A1S AMS72x IDK X x
AMS574x Cortex-A15 AMS745 IDK X
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Product Timeline — Lifecycle

Tl Processors Linux SDK

Next LTS

Current SDK Support Window

A

SDK release date Production

Initial board port Issue detected during testing;
Fixed in later SDK version
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
Tl products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2020, Texas Instruments Incorporated
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