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TDA3x SoC Processors for Advanced Driver Assist Systems (ADAS) Technical Brief

1 Device Overview

1.1 Features

Architecture Designed for ADAS Applications
Video and Image Processing Support

— Full-HD Video (1920x1080p, 60 fps)

— Video Input and Video Output

Up to two C66x Floating-Point VLIW DSP

— Fully Object-Code Compatible with C674x and
C64x+

— Up to Thirty-two 16 x 16-bit Fixed-point
Multiplies per Cycle

Up to 512 kiB of On-Chip L3 RAM

Level 3 (L3) and Level 4 (L4) Interconnects

External Memory Interface (EMIF) Controller
Module

— DDR3/DDR3L up to DDR3-1066
(ABF package only)

— Up to 2-GiB Supported

Dual ARM® Cortex®-M4 Image Processor (IPU)
— Dual-core, 212.8 MHz per Core

Vision AccelerationPac

— Embedded Vision Engine (EVE)

Display Subsystem

— Display Controller with DMA Engine

— CVIDEO / SD-DAC TV analog composite output
Video Input Port (VIP) Module

— Support for Up to 4 Multiplexed Input Ports
General-Purpose Memory Controller (GPMC)

1.2 Applications

Mono or Stereo Front Camera
Night Vision System

LVDS Surround View

Rear View Video Display
Blind Spot Detection
Pedestrian Detection

Enhanced Direct Memory Access (EDMA)
Controller

Gigabit Ethernet (GMAC)

Dual Controller Area Network (DCAN) Modules
— CAN 2.0B Protocol

Eight 32-Bit General-Purpose Timers

Three Configurable UART/IrDA/CIR Modules

Four Multichannel Serial Peripheral Interfaces
(MCSPIs)

Quad SPI Interface

Two Inter-Integrated Circuit (1°C) Ports
Multichannel Audio Serial Port (MCASP)

Up to 126 General-Purpose 1/0O (GPIO) Pins
Power, Reset, and Clock Management
On-Chip Debug with CTools Technology
Automotive AEC-Q100 Qualified

Seven Dual Clock Comparators (DCC)
Memory Cyclic Redundancy Check (CRC)
LBIST/PBIST Controler

Error Signaling Module (ESM)

Real Time Interrupt (RTI)

10-bit ADC

ISP: Full HW image pipe: DPC, CFA, 3D-NF,
RGB-YUV

— i. WDR, HW LDC & Perspective
(15x15 package)

15 x 15mm, 0.65-mm Pitch, 367 Pin PBGA (ABF)

Sensor Fusion

Traffic Sign Recognition

Remote Applications and Monitoring
Dynamic and Adaptive Cruise Control
Lane Departure Warning

ADVANCE INFORMATION

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. ADVANCE INFORMATION for pre-production products; subject to
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1.3 Description

TI's TDA3x System-on-Chip (SoC) is a highly optimized and scalable family of devices designed to meet
the requirements of leading Advanced Driver Assistance Systems (ADAS). TDA3x SoC processors enable
broad ADAS applications by integrating an optimal mix of performance, low power, smaller form factor and
ADAS vision analytics processing that aims to facilitate a more autonomous and collision-free driving
experience.

The TDA3x SoC enables sophisticated embedded vision technology in today’s automobile by enabling the
industry’s broadest range of ADAS applications including front camera, rear camera, surround view, radar,
and fusion on a single architecture.

The TDA3x SoC incorporates a heterogeneous, scalable architecture that includes a mix of TI's fixed and
floating-point TMS320C66x digital signal processors (DSP), Vision AccelerationPac with Embedded Vision
Engines (EVE), and dual ARM Cortex-M4 processors. TDA3x SoC also integrates a host of peripherals
including multi-camera interfaces (both parallel and serial) for LVDS-based surround view systems,
displays, CAN and GigB Ethernet AVB.

The EVE within the TDA3x Vision AccelerationPac offloads the vision analytics functionality from the
processor while also reducing the power footprint. The Vision AccelerationPac is optimized for vision
processing with a 32-bit RISC core for efficient program execution and a vector coprocessor for
specialized vision processing.

Additionally, Texas Instruments provides a complete set of development tools for the ARM, DSP, and EVE
coprocessor, including C compilers, a DSP assembly optimizer to simplify programming and scheduling,
and a debugging interface for visibility into source code execution.

The TDA3x SoC processor is qualified according to AEC-Q100 standard.

Device Information

PART NUMBER PACKAGE BODY SIZE
TDA3x (ABF package) S-PBGA (367) 15.0 mm x 15.0 mm
TDA3Xx (ABE package) S-PBGA (244) 12.0 mm x 12.0 mm
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1.4 TDA3x Functional Block Diagram

High-Speed Interconnect

Parallel Video Input Port
Imaging Sub System
CSI2/HiSPI Interface

Display Subsystem+VENC
System Mailbox Module x2 2x video, 1x GFX,

Spinlock Module x1 1x write-back pipeline

512 kB L3 RAM w/ ECC Safety
CRC 5% RTI
LPDDR2/DDR2/3 32b

System Services
EDMA —2TC 8Timers MMU PRCM Control Module

VIS WYl Connectivity and /0 el RelVIeY RetL
10-Bit UART DCAN | SPI Irc
3{8'8 GMAC PWMSS| =5 XA xp | GPIO

1.5 Trademarks

ARM, Cortex are registered trademarks of ARM Limited (or its subsidiaries) in the EU and/or elsewhere.
All rights reserved.
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IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves 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.

TI's published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that Tl has qualified and released to market. Additional terms may apply to the use or sale of other types of Tl products and
services.

Reproduction of significant portions of Tl information in Tl 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 reproduced
documentation. Information of third parties may be subject to additional restrictions. Resale of Tl products or services with statements
different from or beyond the parameters stated by Tl for that product or service voids all express and any implied warranties for the
associated TI product or service and is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Buyers and others who are developing systems that incorporate Tl products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all Tl products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include TI products, Designer will
thoroughly test such applications and the functionality of such Tl products as used in such applications.

TI's provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to
assist designers who are developing applications that incorporate Tl products; by downloading, accessing or using Tl Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer's company) agrees to use any particular TI Resource
solely for this purpose and subject to the terms of this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its Tl Resources. Tl has not conducted any testing other than that specifically
described in the published documentation for a particular TI Resource.

Designer is authorized to use, copy and modify any individual Tl Resource only in connection with the development of applications that
include the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL Tl BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER Tl HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Unless Tl has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), Tl is not responsible for any failure to meet such industry standard requirements.

Where TI specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Tl products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.qg., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class Ill devices and equivalent classifications outside the U.S.

Tl may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
reguirements in connection with such selection.

Designer will fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.
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