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Agenda

v' Major automotive trends impacting car architectures and designs
v" Introduction to TI's DRA8x and TDA4x processors
v' Example use cases

v Getting your evaluation and development started
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The automotive world Is

A

~1.35
MILLION

changing

N\

7

people die each year
as a result of road
traffic crashes

— World Health Organization
(WHO)

50%
FEWER

front-to-rear crashes
equipped with FCW and
AEB ADAS technology

compared with cars

without the systems

— Insurance Institute for Highway
Safety (IIHS)

15X
INCREASE

In lines of software
code In cars, from
about 10 million In
2010 to roughly
150 million in 2016

— McKinsey & Company
3
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Major automotive trends

Connected cars * Ride sharing 0 '
® -« |[nsurance tracking ® 72% of vehicles

 Post-sale services

will be connected in 2027

o Safet -
Autonomous | ] Eﬁicig’ncy . $56 Billion |
drivin 0 . Productivity of ADAS system demand in 2027
& electric * Fuel cost will be HEV or electric in 2027

Source: Strategy Analytics 4
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Data Is the new fuel for cars
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Software driving architectural changes

. . . Lines of code (in M)
Increasing data -» increasing 1000

software code, resulting In:

800

« New software architectures 600
« Hardware abstraction 200
« Simplified maintenance 200

and upgrades

2005 2010 2015 2020 2025 2030
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Why centralized compute

Centralized compute 24/25

GBits

CAN/LIN/Enet/PCle

TCU

nnnnnnn

Compute 1

Gateway Gateway

Compute 2

LF

RF

LR

RR

—

—

>3 Kilometers of wire in a
high-end vehicle

*>100 ECUs In a high-end
vehicle

* Multi-$M to validate the
software of one ECU

* Specialized compute Is
expensive for a fraction

of use case time
(i.e. automated parking)

*15-20% wiring harness
reduction

* Fewer boxes and
connectors, lower system
cost

e Service oriented
architecture

* Re-use compute
resources enables lower
system cost

7
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Centralized architectures allow software benefits

Business
advantages

User
experience

Enables new business models
o Emerging technology
Software enabled as a premium feature
Ride sharing
Advanced data exchange
Insurance incentives

O O O O

Engineering
efficiency

Add features to the vehicle faster and
cheaper

Add features to the vehicle after it leaves
the dealership

GBits

TCU

Gateway

|

l

Compute 1

Gateway

l

Applications / interaction Compute 2

l

Gateway

J

Higher software reuse and portability
Enables cloud computing and the
features associated

Layered security

Vehicle level power management
Easier to include partner software

Front L

Gateway

Front R

Rear L Rear R

Gateway

Gateway Gateway

I

Sensors and Actuators

PP PSP
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Automotive Market | Megatrends — Acceleration of ADAS

Mass deployment of ADAS technologies:
o More advanced ADAS in more cars

o New innovations for greater automation

o Migration towards fully autonomous

Parking — Surround View >> Park Assist >> Automated Parking
Driving — AEB, Adaptive Cruise >> L2 + Assist >> Automated Driving
Interior —o Driver Monitor >> Occupant Monitor >> In-cabin Sensing

9
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Jacinto™ 7 Processor Platform

Overview
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Processors overview

Scalable, cost-optimized portfolio with accelerators, analog integration, robust connectivity,

security and functional safety designed for automotive and industrial markets

SoCs

Single-core to quad-core Arm Cortex-A53

and A72 cores Control

Compute

Secure-boot, run-time security, tamper
protection and high-security modules

Functional Safety

& Security AMEIEE

Power-optimized neural network
accelerators, audio DSP, and GPU

Deep Learning & Connect
Accelerators

Open source device enablement for
Mainline Linux, RTOS and Bare Metal
3P software support — AUTOSAR, QNX,

Sitara™
Arm®

Processors

Digital Signal
Processors

Jacinto™
Processors

i3 Texas
INSTRUMENTS

Dual-core to quad-core Arm Cortex-R5F
with optional Lock-Step support

High-level integration of high-performance
ADC, DAC, comparators and PWM

USB3, PCle Switch, Ethernet Switch,
Industrial Protocols, CAN-FD, and more

Simplified tools (SysConfig) and libraries
(DSPLIB, TIDL, ...) to accelerate
development and performance entitlement
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Jacinto Processors unified software platform

O 9+
‘¢ TensorFlowL ite
:::ROS & @ CperVX. « Commonto all Tl processors and
Iy hardware
3 GANIX SDK yocto -

PROIJECT

) Built on common foundation of
Linux - [(RTOS) drivers, frameworks, libraries/codecs,

and development tools
O l
o
- Ay
. Enables customers and 3P partners
on all operating systems

I T _
SDK % (;,-ii.‘.,__ * NRE-free and royalty-free software!
. L il | > | . :
AT - Extensive support on e2e.ti.com

100% code Safet Securit System
compatibility Y Y Performance

Industries best mainline LINUX
support

Quarterly updates to SDK

12
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Jacinto™ 7 | Helping make technology more accessible in vehicles

0) /‘c——-\
T j—
NRE ‘

o~

—_——

s ™y

Jacinto™ 7 processor platform

« Built to support the needs of an entire vehicle lineup
* Designed for automotive

 Architected with analytics in mind

: ““——-——“ — 2
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Jacinto™ 7 | Products to meet the road ahead

Jacinto™7 TDAA4 family SoCs Jacinto™ 7 DRA8 family SoC’s
Improving awareness of the car’s ¢ Accelerating the data highway and paving
surroundings for a better driving experience the way for the software-defined car

. e £
Ly e

Unified automotive platform that flexes to support the
needs of your entire vehicle lineup 14

Wi TEXAS INSTRUMENTS



= —

Jacinto 7™ | The automotive processor platform

One Platform for Multiple Markets

ADAS
Vehicle Compute and Gateway
Spans entire vehicle line-up

Industry’s best Deep Learning

Low power with high utilization
Support for standard and custom networks

A 8 ’ s A | S ——

Most Competitive Bill of Materials
Integrated sensor pre and post —processing
MCU Island for mission critical cases

PCle and Ethernet switch connectivity

Ground-up Design for Automotive

Cell Libraries 16nm FF
Device Architecture 1ISO 26262

| —— y

Over 20 Years of Tl in Automotive Common_ Soft.ware Y
. : Supports entire Jacinto7 ™ Platform
Automotive Culture SW & HW Design . .. .
Quality and Reliability ~ Safety Re-use across entire vehicle line-up, leverage
~— R&D staff, reduce investment.
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Jacinto™ 7 | Platform SoC Technologies

Key Features and Benefits

« Heterogeneous processing cores
 Application-specific hardware accelerators
« Device management architecture

« Memory architecture and data movement
« Safety and isolation features

* Virtualization features

« Security features

* Power management features

* Network connectivity

 Flash and storage

 Serial connectivity

7

% Audio acceleration

@ Vision acceleration

Vision ISP cl))er]sel Stereo
w/ LDC ptica S )
Flow Estimation

Disparity
_____________

@ Video acceleration

H264 HEVC Encode
T Decode

—‘

B Security acceleration
Crypto: AES, 3DES, SHA, PKA, RNG

I

ETHERNET

Ethernet switch
Up to 8 Ports

42 High speed interconnect

| 11 wma )
| C7x DSP [ I dortex A7x P —— il
| 11 I |(askis2K each) Arm m |

I[32k/48K LT) | | |
512KB L2

1M shared L2

[16KI16K L1]

[ = = =)
{

System services

Hardware
Diagnostics

Arm 48 T
I \ qu ‘iortex I'::':F rtex Ror
It conxDep ' | 16KM6KL1|| & 16K/16K L1
64KB RAM 64KB RAM
\ : Rogue 8XE GPU X i
0.5 MB SRAM

011100 !
L 100010 8 MB L3 RAM w/ECC and Coherencyjj *+

32b LPDDR4/4x-3732 +ECC

Serial ]

m 12x McASP 1x 13C
10x UART 7x 12C w

Connectivity

[ Network ]

[ Storage

ﬁ m macon®

6 Pin 4096FS m
MST

Power isolation

32KI32K L1
64KB RAM

1MB SRAM

Hardware Diagnostics

[32K132K L1

CRC

RTI

ESM

DCC

BIST

DMSC

Device Management &
i 2x OSPI
(
Security " 1x HBMC

3x 12C* 2x UART*

L CONF

@ RGMII/RMII

ASIL B

TDA4VM Block Diagram Example

ASILD
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Unique TI

Jacinto™ 7 | Heterogeneous compute platform innovation

4 N N N\ (o) N
o e = Soervx.
ChOOSG the ”ght core Image Signal Vision Deep Learning DSP 1or Multi-Media _ _ GPEHCL
for the nght JOb \ Processor ) \_ Accelerators Y. \ Acceleration ) analytics \_ Accelerators Y. Display Engine
Heterogeneous
Compute Capabilities
@ )
N (- N [ =1
B ol
. : GPU —
Optimize entire platform around &
programmer productivity on the ey wemory oAb ATV = \Va \
MCU System MPUs =z 22 CRANIDC
UPUS g VAN AN /| B v v
4 : , A 1] @ Dual Dual-core Linux
Common high-performance chassis S T A7 cletor A7 cluster _—-—5
. High-bandwidth coherent SoC interconnect for main processor & memory - 8 \. \.
+  Packet-based interconnect for latency-sensitive interfaces (Ethernet, CSI) 3 o ye N L ™ -
N «  Dedicated boot engine (early boot) y % 8 4 \| /7 N\ |'|
i “ ” )
Offload the maijority of “work” to - N N (@ & v v an330i>
specialized processors. Provide Safety €Y Security (%) - pueore )| pueore ) RTOS
) . ASIL-B capable SoC . Run-time and secure boot \_ cluster 7 L -/
tools & SW to manage complexity . Safety HW, SW & collateral - SoC-level firewalls, BIST
«  ECC on all memories & buses «  Dedicated crypto HWAs [ N\ L )
\ /\ Y oy ay
( . .. ) 4 :E"r:.- F :E"r:,.
Automotive connectivity GHLEE e o Aurcsan
CAN-FD, MOST-150, Ethernet AVB, USB 3.1 M ST Dual-core Dual-core
J- GDbE switch, PCle Gen4 with switch | il ) \_ RF5 cluster \ RF5 cluster

7 /
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TDA4x deep learning tools make porting easy & accurate

i ' ) Trained ,
Untrained o ]
Training Model Compile Deploy
3 ' COpenVX. _
Quantization ‘" TensorFlow. iz Deeﬁitl)—;ar‘;”'”g
xnet - .
Jacinto-Al- PYTbRCH @ i Graph Compiler PR RUNTIME MMA Library
- i+ ' & Sk QNN
derlt . eras f O 03 Tl 5 Tcn:q:-Fr:Fl-:._-.- - h . . NEO RT
e TnsorionL THAES

Training
dataset

E ltg‘ h F%f”

|

:-;: ! NVIDIAL. . | \ @ ﬁ Cg

Easy and Accurate Translation of Trained Networks
Full Performance at a Fraction of the Power & DDR Bandwidth

TDA4x SoC
Train on PC/GPU Inference: Translate and Deploy on TDA4x Automotive
Production

e
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Tl

/

Processor SDK | at a glance

Complete SW kit developed and delivered by TI

yan 2\

Application Layer

Middleware and Frameworks

Drivers, Network Stacks, IP Libraries

Bootloader, Operating System, Inter-processor
Communication Layer

Jacinto™ 7 SoC

\

Demos and examples that show how kit Is used
- Tl developers as beta users of the kit

_ Build system expertise, deliver continuous improvement

- Infrastructure to make the platform easier to use
Multimedia, Graphics, OpenVX, OpenCL

Core foundational components
« Hardware abstraction for SoC capabilities

* Deliver performance entitlement

CV and Deep Learning libraries
- MCAL drivers, Ethernet AVB, USB....
Linux and TI-RTOS Operating systems

—

NO NRE, NO ROYALTY for Tl Delivered SW

19
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Jacinto™ Edge Analytics | TDA4VM

TDA4VM | SoC for ADAS and Edge Analytics

Dual Arm Cortex-A72 MPUs for HLOS and
applications

ox Arm Cortex-R5F MCUs to offload real time
communication and fast boot

Highly efficient deep learning with our C7x+MMA
GPU integration for your video/display needs.
Integrated 8-port Gb Ethernet switch for BoM savings
PCle, USB, and other peripherals

Secure boot & crypto hardware accelerators

20x CAN-FD

Option for ASIL-D/SIL-3 functional safety support
Full Production! Available on ti.com

Jacinto™ TDA4VM

2xX A72s

Vision HWA

6x RSFs

2x Cebx DSP
1x C7x DSP

Deep Learning

20
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Jacinto™ 7 | TDA4x ADAS roadmap

L

Performance — ADAS

"rocessors

Lowest System BOM

Performance Entitlement

Automotive

SoCASIL B and ASIL D

Scalability

Common software, safety and
security

Entry Valet Park / Park Assist

' TDA4V Mid
1x C7x, 2x C66x (112 GLFOPS)
1x MMA Deep Learning (8 TOPS)
2x ARM A72 (25K DMIPS)

\_GPU (100 GFLOPS) Y,

V — visualization needed (with GPU)
A — analytics processing only (no GPU)

Future
TDA4

1{e]g
Analytics,
Viewing

Performance
Solutions

Optimized
Solutions

Next TDAX

SOFTWARE COMPATIBLE ROADMAP

a9 a0\

o J e
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Jacinto™ Edge Compute | DRA829V

DRA829V | SoC for Auto and Edge Compute
Applications

 Dual Arm Cortex-A72 MPUs for HLOS and
applications Jacinto™ DRA829V

« 6X Arm Cortex-R5F MCUs to offload real time
communication and fast boot 2X AT2s 6x R5Fs

* Integrated 8-port Gb Ethernet switch for BoM savings

« PCle, USB, and other peripherals

[ 4x PCle Gen 3 ] [ 2x USB 3/2 ]
e 20x CAN-FD Ethernet Switch, Networking

« Option for ASIL-D/SIL-3 functional safety support

e Secure boot & crypto hardware accelerators

 Full Production! Available now on ti.com

Linux‘A TI-RTOSO®

22
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Jacinto™ Edge Compute | DRA821U

DRAB821 | SoC for Auto Gateway,
Networking and Edge Compute

Dual Arm Cortex-A72 MPUs for HLOS and
applications

Up to 4x Arm Cortex-R5F MCUs to offload real
time communication and fast boot

Integrated 4-port Gb Ethernet switch for BoM
savings

PCle, USB, and other peripherals

Secure boot & crypto hardware accelerators

20x CAN-FD

Option for ASIL-D/SIL-3 functional safety support
Samples available now, RTM 3Q22

Jacinto™ DRA821x

PCle, USB,
RGMII

Up to 4x RSF

Linux‘A TI-RTOSO®

4-port Gb TSN
Switch

1MB SRAM LPDDR4

23
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Jacinto™ 7 Gateway Processor Roadmap production  [flfl Sampiing

High-end gateway,
Vehicle Compute

High End Gateway,
and Vehicle Compute

PCle Switch
Deep Learning Performance
5 DRA829J
- + Deep Learning (1x C7x/MMA, 2x C66x)
g - Up to 100 GFLOPS, GPU GE8430, 4K60 H.265 Next DRAX
| -
"9 Mid-to-high DRA829V \
Y gateway & » Up to 36K DMIPS
oW Dormain controller - 2x A72, 2-6x R5F with MCU Island
. - 32b LPDDR4-3733, up to 15GB/s , ECC
9o » 8x GigE Switch (+1x) 16x CAN-FD, PCle Switch
= « Up to 4K display, CSI2 4L
D
©
) \ 4
DRAS821 Cost
- Up to 32K DMIPS Ontimized

Entry gateway « 2x A72, 2-4x R5F with MCU Island P

domain/TCU + 32b LPDDR4-3200, up to 12GB/s, ECC

controller + 4x GigE Switch (+1x), 20x CAN-FD, PCle

SOFTWARE COMPATIBLE ROADMAP

s

2018 ‘ 2019 ‘ 2020 ‘ 2021
24
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Example use cases
for Jacinto™ 7 Processors
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DRAS821 | Real-time control & low-latency communication

Real-time communication
CAN-FD and LIN legacy interfaces

DRAB821 processor

. Real-time

Functional safety

Integrates safety-critical and
non-safety-critical capabilities

compute Ethernet

General switch
compute

eHSM

Safety MCU

Scalable Performance

Integrated multicore MCU and application
processor for future computing needs

High-speed networking
4-port, 1-Gb TSN Ethernet switch

Power efficiency
Operates at 7 Watts or less

Seamless Integration — use DRAS821 for:

« Direct replacement of existing MCU-based gateways

« Add-on companion for increased computing needs

26
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DRA821 | Connected cars demonstration overview
[\

(—/]

DRAS82x vehicle compute
platform @ DRA821 EVM

« AWS IoT Greengrass
« Connected car data simulator

Data governance
Vehicle lifecycle
management

Filtered, secure data ingestion
(location, speed, fuel/battery level,
diagnostics)

* DRA82x connected cars

* Vehicle diagnostic data

User’s web browser

overlaid on mapbox

Example fleet
management
application

AWS Connected
Mobility Solution

—o

Fleet
Manager

27
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Fleet Manager with DRA821 EVM (J7200XSOMXEVM)

Hall Jol

@® TGI Fridays
Dallas, TX 76051

OTA Jobs

O 7707 Mohawk Drive
Dallas, TX 75235

E Harwood Rd 2
z

D)

edford
Euless

Tarrant

llins St

E Airfield Dr

Airport-Fwy

| Shady Grove

N Belt Line Rd

Rock Island Rd

— @ ™ (190
Trinity Mills
. 5
£ \Y
@ S Bethel \35E4 =
Dove g GRRRELS Carrollton
a® —
@ ~2~“$ . &
Southlake @
(2D z
Grapevine MALLEY 5
RANCH - )
] armers 2
Old Union @ @ @ Branch =
23.28 min
14.49 miles Dallas/igort Worth

L3524
@9
o Jie
Irving 2 @
Eagle Ford
Singleton Blvd

—— - S
-DNT University of
Texas at Dall @ . < Back
g +is
PRESTONWOOD 'g - g Details Video Events
e 12
Addison Elimle—x S DATE START TIME DURATION DISTANCES (MILES)  AVG MPG
:
geltLine Rd (753 Sep14  01:01pm 23.28 14.49 98.08
A Belt Line Rd -
< 3 oA Richardson
o
1 =5 i
= 2
Inwood @
Lawl
NORTH LAKE
HIGHLANDS
Audelia Fc
Church Rd
D

un
Q \ / Hi
DNT
L55e4
@
A
® DI

Trinity River Floodway.

(e}

Get this demo and the Jacinto Connected Cars on AWS:

Getting Started Guide
Greengrass and supporting packages, can be downloaded now
under: https://www.ti.com/tool/PROCESSOR-SDK-J7200
PROCESSOR-SDK-LINUX-J7200 -> Download Options ->
JACINTO CONNECTED CARS ON AWS ADD-ON PACKAGE:

Or via direct link:
https://software-dl.ti.com/jacinto7/esd/processor-sdk-linux-
lacinto7/08 00 00 08/exports/jacinto-connected-cars-on-aws-
2.4.0.zip

28
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https://www.ti.com/tool/PROCESSOR-SDK-J7200
https://software-dl.ti.com/jacinto7/esd/processor-sdk-linux-jacinto7/08_00_00_08/exports/jacinto-connected-cars-on-aws-2.4.0.zip

Jacinto 7 DRA829 Vehicle Compute Gateway Demo

 Fast Linux Boot j
* Vehicle Micro integration ‘

 Early CAN response A72 KDMIPs Main R5F KDMIPs MCU R5F KDMIPs
\\m \\m \\H\
. Safety - 2 2 ~ 2
e PCle Switch with no load on 0 24 0 8 0 4
M PU Latency Bandwidth
Ve h i C I e D RA829 (usecs) (Msgs/sec)
. 8-port Gbit Ethernet L2 Compute 1
switching support on hardware : DA ; CAN-CAN
<L 500 5000
O —/canFbn] B ®
« CANto CAN, CAN to Ethernet 0 0
and Ethernet to CAN bridging e v o CA”':“ -
« Aux MPU for control and : L ETH 1 l
network stack & e
5 g

0 0
Eth-Eth
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Tl Software and Ecosystem | Example demonstrations for TDA4x

Smarter Driving with TDA4

Smarter Parking with TDA4

TDA4: Multi-Camera, Car Ready

A\

momenTaQ

8MP Front Camera

Perception and
Localization

» NCAP ready multi-class object detection using TIDL
Libraries and C7x+MMA

» Fusion with IMU and GPS for Localization

» Concurrent applications on one TDA4VM SoC

@COGENTEMBEDDED

Surround View
with Analytics

High-quality 3D Animated Car Model, overlays for
projected path and distance warning.

Transparent car view using history

Object Detection, Lane ID, Parking spot ID using DSP
based algorithms.

Real-time 8-Camera
Input to TDA4

» Eight 2MP cameras feeding single TDA4VM.

» All camera images pre-processed by single ISP in real-
time

» All code freely available in TI’'s Processor SDK

©

(Y R

1
|
v \
B0 gy ' ‘.U"ﬁ'“’*nn- 3 x e Yo
o1 | = o F .
w- N
a e pho &
2 - P a1_4 . . < F R
9 o — b < €

STRADVISION

» Deep learning based algorithms use TIDL Libraries and
C7x+MMA

» Multi-class object detection includes cars, trucks,
motorcycles, bikes, pedestrians and more.

» Freespace detection, lane/road marking ID, street sign
ID and light source ID for traffic signals.

Auto Valet Park
and Surround
View

AVP with Semantic segmentation, object and parking
spot detection based on TIDL

Simultaneous Real-time 4x 2MP camera Surround
view with 3D car model.

All code freely available in TI’s Processor SDK

D3 Engineering

DesignCore Rugged
Vision Platform for
TDA4VM

» Ruggedized Development platform for applications on
TDA4VM SoC.

» Multi-sensor interfaces: camera, radar, lidar...

» Software compatible with TI EVM based on Processor
SDK

Wi TEXAS INSTRUMENTS



https://www.businesswire.com/news/home/20200107006173/en/
https://www.businesswire.com/news/home/20200107006173/en/
https://www.businesswire.com/news/home/20200107006173/en/
https://www.youtube.com/watch?v=F4KNWuTSJds&list=PLISmVLHAZbTTZk3VLSg9SLg5dTYhSqAvu
https://www.youtube.com/watch?v=F4KNWuTSJds&list=PLISmVLHAZbTTZk3VLSg9SLg5dTYhSqAvu
https://www.youtube.com/watch?v=PER77CgoHWk&list=PLISmVLHAZbTTZk3VLSg9SLg5dTYhSqAvu&index=5
https://www.youtube.com/watch?v=PER77CgoHWk&list=PLISmVLHAZbTTZk3VLSg9SLg5dTYhSqAvu&index=5
https://www.youtube.com/watch?v=PER77CgoHWk&list=PLISmVLHAZbTTZk3VLSg9SLg5dTYhSqAvu&index=5
https://www.youtube.com/watch?v=zsYbPPhO0t8&list=PLISmVLHAZbTTZk3VLSg9SLg5dTYhSqAvu&index=4
https://www.d3engineering.com/wp-content/uploads/sites/2/2020/01/D3Eng-DesignCore-TDA4Vx-DevKit-DataSheet.pdf
https://www.d3engineering.com/wp-content/uploads/sites/2/2020/01/D3Eng-DesignCore-TDA4Vx-DevKit-DataSheet.pdf
https://www.d3engineering.com/wp-content/uploads/sites/2/2020/01/D3Eng-DesignCore-TDA4Vx-DevKit-DataSheet.pdf

Tl Ecosystem | Complete system of experienced partners for AD/ADAS

PERATING SYSTEMS AND SECURITY
O S S ESAFETY SOFTWARE, CERTIFICATION

== MCAL
o =5
Cirmen T AutoSAR Classic vector EB

meer i or, Adapti e Flektrob

embedded aptive AutoSAR ekirobit
() ADAS ALGORITHMS Camera Sensors, Modules

— A\ e and Tuning Services

Surround and Auto Parking momenta  STRALVISIEM

[@ PHANTOM AI'gES

9"!"9”5 I~ seeingmachines

xPERL 5 [
"© FotoNation Snarteve EEINIElS

Front Camera and Autonomous Drive

DMS and In-Cabin Monitoring

SONY snMsunc OmrAsi0n.

ON Semiconductor”

EMSolutions :. HIVE @
APPRO.PHO —

Algorithm Porting and Optimization ""’m}}}* 00O

Driver Development KPrT f"a:——
Hardware Design e RT-RK 31
MISTRAL

System Testing i Badestree Ehel Fre SVT

PATHRARTNER Wi TEXAS INSTRUMENTS


http://www.ti.com/devnet/docs/catalog/companyfolder.tsp?actionPerformed=companyFolder&companyId=164
http://www.ti.com/devnet/docs/catalog/companyfolder.tsp?actionPerformed=companyFolder&companyId=1318
http://www.ti.com/devnet/docs/catalog/companyfolder.tsp?actionPerformed=companyFolder&companyId=100
http://www.ti.com/devnet/docs/catalog/companyfolder.tsp?actionPerformed=companyFolder&companyId=1718

Getting Started
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Jacinto™ DRA829x/TDA4VM | EVM Orderable Details (SOM and
Processor Board)

Modular Development System

Baseline Hardware Kit

» Provides complete access to Jacinto™ SoC
» HW platform for SDK Validation
i E /rl\(l)-gsgls& SSO?/II\;I(EVM » New SOM for each Jacinto™ 7 SoC Variant
' » Common Baseboard compatible with all Jacinto™
/ SoC Variants
» Common Baseboard » On-board XDS110 JTAG for debug via CCS
» PIN:J721EXCPXEVM » XDS560v2 for advanced debug and trace

http://www.ti.com/tool/ TMDSEMU560V2STM-U

Software SDK Available at:
http://www.ti.com/tool/PROCESSOR-SDK-DRASX-TDA4X

Ethernet switch Audio and Display Fusion Application
expansion card Expansion Card Board
P/N:J7TEXPCXEVM P/N: JTEXPEXEVM P/N:EVM577PFUSION-V1-0

Additional Optional Expansion
expansion _ _
cards planned cards for application
needs 33
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http://www.ti.com/tool/TMDSEMU560V2STM-U
http://www.ti.com/tool/PROCESSOR-SDK-DRA8X-TDA4X
https://www.ti.com/tool/J721EXSOMXEVM
https://www.ti.com/tool/J721EXCPXEVM
http://www.ti.com/tool/TDA4VMXEVM
https://www.ti.com/tool/J7EXPCXEVM
https://www.ti.com/tool/J7EXPEXEVM
http://www.spectrumdigital.com/fusion-application-daughter-board-evm577pfusion-v1-0/

Edge Al Starter Kit | Jacinto™ TDA4VM processor

Fast out-of-box Edge Al demo:

Hardware-compatible

Raspberry Pi HAT
header

/

1. Insert programmed SD card*

40 pin E i : :
LTEGDBI?4 Micio-SD Heador (ol ) 2. Plug-in all perlpherals
| CadeCage —T T T 3.  Run demo in under an hour!
= (L * Follow instructions in Edge Al Devkit to program SD card
JTAG —] JTAG |% H qE 2 [ vouto —  HDMI
=
Versatile Camera Options :
DPO (4L) | | DisplavPort ‘SK-Al-TDAwM‘
i | o] oo Ay [~ %0 1 J— i ©
7 ) SK-AI-TDA4VM ‘ ‘ Saddon card
usso p— o TypeC n i <
, ‘ Connector L Led
e = TDA4VM SoC |
: —  USB1 FPDLink cameras
Type A o PCle0 (1L) — M.2 E-Key Camera(s): USB ‘ ‘ Up to 8 with fusion board
&Ethernet Ports Raspberry Pi Ss?g(;ctor Cameras
A PCle1 (2L) F— M.2 M-Key 2% PCle
CAN-FD — MCAN |
CSIRX0 — I Camera
o= _MUX Connector| N
Ethernet — RGMII/ICPSW2 % s';f:d " " TenSOI'F|0W L|te
Ethernet CcsI2
port (1Gb) @ m @

High speed
CSI-2 ports

ol

Part number: SK-TDA4VM | Price: $199 | Order: On ti.com today

Camera options 2 and 3 do not work simultaneously
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https://www.ti.com/tool/SK-TDA4VM
https://software-dl.ti.com/jacinto7/esd/edgeai-devkit/latest/exports/docs/getting_started.html

DRAS21 EVM

Ethernet
Switch
Expansion
Card

Common
Processor
Board

DRA821
SOM

GESI*
Board

_| * Gateway/Ethernet Switch/Industrial (GESI) Expansion Kit

Board Part # & Link

CP Board + QSGMI| J721CPO1EVM
board

DRA821 SOM J7200XSOMGO1EVM
GESI board J7EXPCO1EVM
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https://www.ti.com/tool/J721EXCPXEVM
https://www.ti.com/tool/J7200XSOMXEVM
https://www.ti.com/tool/J7EXPCXEVM

Jacinto™ 7 Family | Development Tools

» Start SW Development using TDA4VM or DRA8x Evaluation Module — Available
today.

— Modular: Can replace processor SOM as other Jacinto™ 7 SoCs are introduced.

* Download Processor SDK Linux and RTOS for Automotive
— https://lwww.ti.com/tool/PROCESSOR-SDK-DRASX-TDA4X
— Free, no NRE and no royalty.

* Download Code Composer Studio Integrated Development Environment
— https://lwww.ti.com/tool/CCSTUDIO
— Free, no NRE and no access fees.

» Optional: GNU Compiler Collection for Cortex A72 development
— https://gcc.gnu.org/
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https://www.ti.com/tool/PROCESSOR-SDK-DRA8X-TDA4X
https://www.ti.com/tool/CCSTUDIO
https://gcc.gnu.org/

Start your evaluation today

[]
1 ™1
Reference design EVM
Use our 8-layer PCB Our system-on-module
reference design to get solution, when paired with a
your gateway application to common processor board, lets
market faster and at lower you fully evaluate DRA821,
cost. DRA829 or TDA4VM
Processors.
Download design Buy on Tl.com

ﬁ Get your questions answered 24/7 on the Processors E2E Forum

(66>

Data sheet

Explore the features and
benefits of DRA821
processors, which tailor-
made for gateway
systems.

View datasheet

https://e2e.ti.com/support/processors-group/

11

White papers

Dive deeper into
automotive trends and
explore innovative
Integrated circuit
solutions.

Download design
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https://www.ti.com/product/DRA821U
https://www.ti.com/tool/J7200XSOMXEVM
https://www.ti.com/tool/TIDEP-01022

Summary

* The Automotive market is undergoing transformation as:
— the amount of electronics per automobile increases
— architectures become more software oriented
— ADAS features become more pervasive across all types of vehicles

* Tl has been a leader In this revolution, supplying key technology in our Jacinto family
Processors
— The current Jacinto™ 7 family is purpose built for:
e gateways common in domain and zonal architectures (DRA8x family)
* ADAS features for parking, driving and cabin applications (TDA4x family)

— A common software platform, Processor SDK, helps achieve scale, reuse and efficiency in
development.

* First products are in market TODAY. More products are on the way!
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