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Tl Focused Markets

— e 4/
« ADAS
« Body electronics & lighting
r » Infotainment & cluster
» Powertrain, hybrid electric &
electric vehicles
« Passive Safety

Home Appliances
Building Automation
Factory Automation
Motor Drives

Smartgrid & Energy
Power Delivery

Automotive

Personal electronics
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Tl — Embedded Processing

Full-system design
expertise with
differentiated embedded
processing hardware
and software

eyl |

= H

Wireless connectivity

Broadest portfolio of easy to use, low power wirgless connectivity
solutions that connect anything, anywhere, anyway using Wi-F®,
Bluetooth® Smart, ZigBee® and more

Microcontrollers

Extensive portfolio of MCUs from the industry's lowest power
consumption to optimized solutions for control and safety, all with
unmatched analog and connectivity integration for a wide
application base

Processors

Scalable processors, from single-core ARM® to integrated
12-core ARM and DSP solutions, with optimized peripherals and
best-in-class open-source software offerings
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| ENABLES CUSTOMER INNOVATION
FEA SltaraT""/ \

Building PROGRAMMABLE : Ml T
microcontroller, connectivity and = P'"": """"""" X | =
processor solutions that allow customer Wi W i'i_'i..ri'liﬁ' """ g
DIFFERENTIATION : Al P |l
e = CONNSCIvL o _
cenediani | A MSP  ieeeen.d

Building SPECIFIC hardware accelerators, software : I :
: : microcontrollers :

and peripherals that are based on understanding g : Mieeseersesuesteniasnassanst
SPECIFIC NEEDS of SPECIFIC MARKETS ‘

Helping customers INVENT markets that don’t even exist, by

jumpstarting their designs with foundational software,
3 170 Embedded TI Designs, robust third party network and more.
....... T IEmbedded
Processing
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TI EP INNOVATIONS

First integrated sensor controller First Internet-on-a-chip™ to First integrated single-chip Wi-Fi,
extends coin cell battery life for securely connect to the Bluetooth and GNSS connectivity
= multiple years cloud in minutes for automotive infotainment
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SimpleLink™ ultra-low power ; . i e
platform SimpleLink Wi-Fi platform WiLink™ 8Q
" >20% power savings with First complete on-chip motor and 85% reduction of processing latency
e FRAM MCUs motion control software solution on real-time control algorithms
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MSP430FRx InstaSPIN™ technology F28x7x
Support for multiple industrial First integrated digital radio front First automotive package-
protocols reduces BOM by 40% end on a small cell processor on-package miniaturizes
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TI DELIVERS COMPLETE PRODUCTS

|§' SILICON SOFTWARE
|

INDUSTRIAL
ECOSYSTEM
PARTNERS TOOLS
& KITS
@ 77

AUTOMOTIVE

SUPPORT
= |
i =

COMMUNICATIONS PERSONAL
EQUIPMENT

ELECTRONICS
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TIEPD - MCU

PNV o
eHRPWMIE = Window .
L-omparaiors- X0

I_I':Er ] HmF_.
MAC & PHY

MSP432

ARM"
Cortex™-M4F

MSP430™ FR4xx Temperatures: -40°C 1o 85°C

48 - TSSOP

Data Protection
GRG16

Product: TMS320F28x7x
Highest Perf. C2000 Family

Key Benefits:

Product: MSP432
Ultra Low Power 32bit M4 MSP

Product: MSP430FR4133
FRAM 16K with LCD Controller

» C28x core with (CLA)

* Up to 4 channel 16-bit ADC

+ Trigonometric Math Unit (TMU)

+ 8x Windowed Comparators

+ 8x Sigma Delta channels, 2x
Filters/channel

Key Benefits:

Key Benefits:

Where to Hunt:

*  Ultra-low standby and active
power, and fast wakeup

*  Wide supply range: 1.62-3.7V,

* Integrated high-performance
and low-power analog —
Including 1MSPS 14-bit ADC

* low power LCD with
Configurable Pin-out and On-
chip Charge Pump

« FRAM offers flexible platform

* Rich IO with touch funtion

Where to Hunt:

Inverter, Servo, Robot, Factory
automation, New Energy

Where to Hunt:

Reference Design:

Industrial Drive Development Kit
TMS320F2837xD controlCARD
TMS320F2837xD Kit

Portable measurement, medical ,
wearable

Flow meter, Aircon remote control,
low power LCD display

Reference Design:

Reference Design:

Target board, launch pad

TIDM-FRAM-WATERMETER,
TIDM-FRAM-THERMOSTAT,
TIDM-REMOTE-CONTROLLER-
FOR-AC
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’TI EP — Catalog Processor

ARM®
R Cortex A8
~ Upto1GHz*

Industrial

Communications

Graphics
AccelerationPac

Subsystem
(PRU-ICSS)

EtherCAT, PROFINET

JEtherNET/IP,

PROFIBUS, POWERLINK,

SGX530

N\

32K/32K L1

—

m

LCD
Controller

24bit LCD Cont.
Control Ieﬁ%

System Services
finer o

SERCOS 3, PRP, HSR

=1 Security
AccelerationPac

Crypto

12-bit ADCI)

EMAC

e use2
Switch

10/100/1G *P"V
w/1588

Connectuvnty and 10s

12¢x3 URRT

eCAP/
eQEP x3

NAND
(16b|t ECC)

MMC/
SD/SDIO

Industrial
Communications
Subsystem
(PRU-ICSS)
EtherCAT, PROFINET
,EtherNET/IP,
PROFIBUS, POWERLINK,
SERCOS 3, PRP, HSR

ARM®
 CortexA9
" Upto1lGHz

Graphics
Acceleration
SGX530
N—

Display
Subsystem
24bit LCD
Touch Screen
Controlleﬁ%
Processing

Overlay,
Restzsmg

e Security
AccelerationPac
Crypto, Secure boot

256KB L3 Shared RAM

LPDDRZ/DDRS/DDR3L‘Z)
———

r ~
High Speed Interconnect {l} 28 nm
—_— —

Video AccelerationPac
IVA HD 1080p Video, VPE

Graphics AccelerationPac
3DGPU BB2D
2x SGX544 GC320

Industrial
Communications
Subsystem
(PRU-ICSS)
EtherCAT, PROFINET
,EtherNET/IP,
PROFIBUS, POWERLINK,

\ {

(] cortex-a15

N s2x/22¢10

32K/32K L1
288KB L2

£ S
628 Ram ram Display
N— Subsvstem
2.5MB L3 Shared RAM w/ECC 3LCD

ﬂ‘ Security
AccelerationPac
2 AES, 2 SHA2MDS,
DES3DES, FPKA, RNG

BIend/ScaIe/ Convert

Vldeo Input Ports

32b DDR3/3L
‘ s 32b DDR3/3L
2x24b, 2x3b Jll 2x24b, 2x8b |l 2x16b | \

System Services
‘ EDMA RTC SDMA
A

13 mailbox Secure WDT Spinlock [l 16 Timer KBD

(  Seriall0 Storage 10\

2 8 2
DCAN McASP PCle

5 3
CEL PR

Industrial and programmable 10

3D/sbI0

£
NAND, SD/SDIO
)

Not available in AM5726, except VPE

Product: AM335x
Cortex A8 Up to 1GHz

Product: AM437x
Cortex A9 Up to 1GHz

Key Benefits:

Key Benefits:

* High performance A8 at ARM9/11

prices

* Rich peripheral integration reduces
system complexity and cost
* Richest Cortex A8 portfolio in the

market

Where to Hunt:

« Single-cycle Vector Floating Point

» Dual camera & display signal
processing

« Security: crypto & secure boot

* PRU-ICSS: simultaneous industrial
Ethernet, motor feedback protocols
& XA— modulation

Industrial / Home Automation/PLC,

HMI,

Robotics, Test & Wifi Audio,

Measurement, PMR, Concentrator

Where to Hunt:

Reference Design:

Industrial / Home Automation/PLC,
EPOS, Robotics, Motor Control, Smart
Grid, Test & Measurement

TIDEPO0008, TIDEP0032. More info:
www.ti.com/am335x

Reference Design:

TMDXIDK437X

Product: AM57xx
Cortex A15 x1/x2 Up to 1GHz, C6x
x1/x2 Up to 600MHz, M4 x1/x2

Key Benefits:

« Sitara’s highest performance ARM
device w/DSP accelerators

* 10,500 ARM Cortex-A15 DMIPS

» Upgraded graphics performance with
HD Video support

Where to Hunt:

Industrial Automation, Robotics, HMI,
Industrial PC, Digital Signage, Machine
Vision, Medical Imaging

Reference Design:

» Eval. Module, TMDXEVM5728
* Industrial Development Kit,
TMDXIDK5728 (avail. 4Q15)




Tl EP- Connectivity

RAM

Wi-Fi" NWP

W Ao
'A‘ ADC
Digital PLL
DSP modem

4 KB
ARM® SRAM

020

Digital PLL
DSP modem

4 KB
ARM® SRAM

Product: CC31/32xx
Ultra Low Power WiFi+M4 SoC

Product: CC26xx
Ultra Low Power 2.4G+M3 SoC

Product: CC13xx
Ultra Low Power Sub 1G+M3 SoC

Key Benefits:

Key Benefits:

Key Benefits:

* Ultra Low Power
«  Security/On-Chip HW encryption
* High Integration/SoC

* Ultra Low Power
* High Integration/Small Size
*  Multi-standard platform

Where to Hunt:

Where to Hunt:

*  Ultra Low Power

*  High Integration/Small Size

« Sub 1G + 2.4G Dual Band
Support

Home automation & appliance,
Safety and security, Smart energy,
Door Camera, Industrial

iBeacon, Wearable, Remoter, Lighting,
Automotive, Industrial Automation,
Home Appliance

Where to Hunt:

Reference Design:

Reference Design:

Metering, Security Alarm, ESL,
Highway Tracking, Smoke Detector,
Fault Indicator

See Next Page

See Next Page

Reference Design:

See Next Page
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Wireless Connectivity Tl Designs per Technology

=>»Use the hyperlinks below to get to more info

Bluetooth® Low Energy / Bluetooth® Dual Mode WiFi® Sub-1 GHz ZigBee®
(@} . § . CC3200MOD
e, LaunchPad
RS-485 Haptic Feedback Gas Sensor Keyfob CC3100MOD ETSI Cat. 1 Network Range
: () BoosterPack Receiver Extender
L 5. @ g  -
omd B 5y

Light Harvesting BLE Light Postage Stamp Long Range

e
e

BLE to Wi-Fi
gateway

Mini Broadcaster SensorTag

USB Dongle

Heart Monitor Body Composition

Audio Sink

Weight Scale

Optical Heart Rate

& B

Pulse Oximeter SensorTag iBeacon

CC256X EM UART to BLE

Smart Electric
Meter

Sma! Plug

o

Wi-Fi Camera
|

Audio Streaming

h—_ ',_.."‘ 3
RF Layout Home Automation

CC3200 Battery
Power

[

Smart Plug

Reference Design Gateway
for 420-470 MHz
..!_!___ Light Link
S — Development Kit
RF Layout

Reference Design e
for 868-930 MHz

“Grlm
Low End
In-Home Display

CC2538 EM

Home network
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Tl — DLP® Products

Enterprise a
Cinema

Pico Products
Display

Embedded:

— Advanced Light
Control

— Automotive
— RF MEMS

12
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DLP Market Opportunities Enterprise

* Government

k=2
/=204
X=20/% 24
X=5

Enterprise: + Education
. Digital Signage * Large Venue
Industrial Nedical * Interactive Surface sl
- Spect - Storefront Interactivit * Mobile projection =
» Control Panels pPeCtroscopy y » Laptops

3D Printing * Retail Engagement

+ Human Machine Digital Light Exposure

Interface
» Machine Vision
» Spectroscopy
+ 3D Printing
+ Digital Light Exposure
* Intelligent Lighting

Personal

= J Electronics
Personal Electronics:

. » Mobile Phones
Gaming » Tablets

» Dual console Gaming « Camcorders

* Interactive Gaming e Ultra SIim TV

* Near-Eye Display + 3D Printing

Automotive

* Head-Up Display
» Center Console Display
* Headlights [ @ Video and Data Display @ Advanced Light Control ]

Wi» TEXAS INSTRUMENTS
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DLP Customer Engagement Model in China

DLP Optical Engine System Integrators OEM'’s / Brands

Manufacturers /| ODMs

TEXAS INSTRUMENTS

Controller & PMIC delivered to System Integrator

M H| _ i' V(EYENEE

|
]
Controller & T s R ! o |
PMIC ’ \ I foma ,
| Biterdy  seouDPRO :' i i @ LG
| : - i ' 1 H I
r F i E i /\ AUTODESK E
b ! i ! Brookstone E
o ' i [ I
| (T ! PHILIPS |
—> G 4 g L1 INNOIo
HEN ANHUA i) - F 1 1 1 I
‘ " G ASIA OPTICAL i i i Cool_uxssam E
1 |
I I I |
DMD i : {  ZTE !
b J l\ SK telecom z’l
TI’'s Role:Chip Maker Design Support Integration Support Business Facilitator

w3 TEXAS INSTRUMENTS



Tl — Focused Market Sectors &
Tl Design

T Designs reference
designs

More than 1,500 Tl
Designs to jumpstart
system designs

TIDésigns
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Industrial products [“_"['

Key industrial sectors:

* Building automation

* Factory automation

¢ Motor drives

e Smart grid and energy

16
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Automotive solutions LMUI

Key automotive sectors:

e Advanced driver
assistance systems

¢ Body electronics and lighting

e [nfotainment and cluster

e Powertrain, hybrid electric
and electric vehicles

17

Wi» TEXAS INSTRUMENTS



Tl Design — System Level Sales Tools
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Leveraging System Engineering Expertise

To increase sockets/project & strengthen TI’s competitive advantage

Tl & Tl Distributors Mass Market Customers

-------------- +.. s.. & ®
8 @
TIDESigns HHHBE
o8 0%0% 0% ¢
10,000s of g @
Customers ¢®

Industrial
Automotive
Power

Produc
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Tl Designs execution: outpacing competition

900,000 - - 250
Industrial EE focus Tl Designs a
Released vs Downloads 789,293 7 537
800,000 - - ’
(Cumulative) ”
x
“ 210 - 200
700,000 655,318 P ’
v
gl 180
GODLES0 Cumulative _x000d_Downloads o e Analog Competitor A
521,343 :
4 « 185 Industrial
500,000 - ” reference designs
* 91 are EE focus
400,000 -
107 | 1UY
300,000 -
-3 Analog Competitor M
200,000 - * 100 Industrial
56 reference designs
100,000 - 37 * 60 are EE focus
= I I T T T ! 0
1Q14 2Q14 3014 4Q14 1Q15 2Q15 3Q15 4Q15
Only EE focus Tl Designs shown
Many more product focus Tl Designs available 20
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EtherCAT Master Reference Design for AM57x Gb Ethernet and PRU-ICSS

TIDEP-0079

TIDésigns

E—S
* Demonstrates use of EtherCAT Master on AM572x processor
» Supports use of either Gb switch (CPSW) or PRU-ICSS for EtherCAT

master

+ Built using the highly-portable industry-accepted Acontis EC-Master
stack

» EtherCAT Class A or Class B master stack according to ETG. 1500
specification

Target Applications |

» Example for implementing EtherCAT master on both the Gb switch
(CPSW) and the PRU-ICSS Ethernet ports for design flexibility

* Highly portable Acontis stack combined with high-performance Sitara
AMS7x CPU provides a flexible EtherCAT master solution

» Cycle CPU consumption 20us for CPSW and 26us on ICSS-PRU

* This reference design is tested on the TMDXIDK5728 board and
includes documentation, software, demo application, and HW design
files

« Factory Automation & Controls: PLC, DCS & PAC: Communication
Module

« Factory Automation & Controls: PLC, DCS & PAC: CPU (PLC Controller)
TIDEP0079

Tools & Resources |
Design Guide

* Design Files: Schematics, BOM,
Gerbers, Software, and more

* Device Datasheets:
— AM5728BABCXA
— TMDXIDK5728

Application
I

Process Data Mailbox
Image Services

Process Data (PD) Image description

XML XML Parser

EtherCAT Network
Information (ENI) File

Optimized
Real-Time Ethernet

EtherCAT Master Core

Operating
Standard Ethernet MAC

Driver with direct
HW access

System
Adaptation

W3 TEXAS INSTRUMENTS




TIDA-00262 Optimized Automotive 1M Pixel Camera Module
Design for Uncompressed Digital Video over Coax

Features:

« Demo originally designed with Imager
Manufacturer Aptina to show switching power
supply and FPDLinklll interoperability with their
imagers.

« Similar designs in process with Sony and
Omnivision.

* Space optimized design fits on a single PCB
20x20 mm

«  Power supply optimized for small size and high fi?gs“" e
efficiency B E | [ E

« Aptina ARO140AT 1Mpixel image sensor - ,,;f:l - i = i
10/12bit raw image data rate | : N
FPD-Link Il 18V | 2o R : :

« Single coax connector for digital video, power, selier o | — '“'“““' :
control and diagnostics ! " |

- Diagnostic and Built In Self Test (BIST) for ASIL |&‘ | G |
B Applications I E T ]

« This circuit is tested and includes design ) E Rl E
considerations and BOM analysis i .
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TIDA-00480 Automotive Hall Sensor Rotary
Encoder

Features:

Demo originally designed for Tier 1
looking at replacement alternatives for
mechanical Knobs.

« Extremely simple, reliable, and
low-cost

Greater design flexibility and ESD

immunity, over mechanical encoder _
modules B T M
66-pole magnet provides 132 '
detections per 360° of rotation (1 per 5

2.7°) |

>20kHz Hall Effect sensor bandwidth T ﬂ ~—||_
provides low 15us latency _ SR
Digital sensing and digital signaling 7 Y
offer noise immunity e

w3 TEXAS INSTRUMENTS



Impact of deep EE expertise: @ C Auto Tier 1

L;.-“

ey #

21
g
Data .
-
0 £ g0
™
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YrYY Y

LA A Al

5555

- e

E 121

BN B AAAAL)

(=4
&

TIDA-00455

Automotive ADAS 4 Camera Hub with
integrated ISP and DVP outputs

In partnership with C and Omnivision
3 month project, completed May 6, 2015

Results

A-Sample for C’s platform development
~$70 of Tl content per system
32 sockets, 13 different Tl devices
$360M LNR (72 Analog, ¥: EP)

24
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Thank You!
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2016, Texas Instruments Incorporated
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