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Read This First
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Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.
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About This Manual
Information About Cautions and Warnings

This book may contain cautions and warnings.

CAUTION
This is an example of a caution statement.

A caution statement describes a situation that could potentially damage your software or equipment.

WARNING
This is an example of a warning statement.

A warning statement describes a situation that could potentially cause harm to you.

The information in a caution or a warning is provided for your protection. Please read each caution and warning
carefully.

DRA75xP, DRA74xP, DRA77xP, DRA76xP
SoC for Automotive Infotainment
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Read This First

Register, Field, and Bit Calls
The naming convention applied for a call consists of:

» For aregister call: <Module name>.<Register name>; for example: UART.UASR
* For a bit field call:
— <Module name>.<Register name>[End:Start] <Field name> field; for example, UART.UASR[4:0] SPEED
bit field
— <Field name> field <Module name>.<Register name>[End:Start], for example, SPEED bit field
UART.UASR[4:0]
* For a bit call:
— <Module nhame>.<Register name>[pos] <Bit name> bit; for example, UART.UASR[5] BIT_BY_CHAR bit
— <Bit name> bit <Module name>.<Register name>[pos]; for example, BIT_BY_CHAR bit UART.UASR[5]

To help the reader navigate the document, each register call is hyperlinked to its register description in the
register manual section. After each register description, a table summarizes all hyperlinked register calls.
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Coding Rules

The programming models or code listings follow the rules:

Type ‘ Definition Example
File Starts with the module name PRCM_test1.c
MCBSP1_init.h
Variable Global variables are prefixed by "g_" g_SDMA_LogicalChan
Pointers are prefixed by "p" pAddrCounter
Global pointers are prefixed by "g_p" g_pSDMA_LogicalChan
Function Starts with the module name PRCM_SetupClocks()
ArmIntC_MaskInterrupts()
Typedef Ends with "_t" PRCM_Struct_t
Definition Starts with the module name and is followed by the  #define SMS_ERR_TYPE *((volatileUint32*)0x680080F4)
register name #define MCBSP2_RCR1_REG *((volatile Uint32*)0x4807401C)
Enumeration Starts with the module name Typedef enum DMA_Mode_Label
{
INPUT_MODE
OUTPUT_MODE
} DMA_Mode_t;
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Flow Chart Rules

Flow charts follow the following rules:

Shape Name Definition
P Any computational steps or processing function of a program; defined
rocess . . . ) . .
operation(s) causing change in value, form, or location of information
. A decision or switching-type operation that determines which of a number
Decision

of alternate paths is followed

Predefined process or sub-
process

One or more named operations or program steps specified in a
subroutine or another set of flow charts

<
[T

General I/O function; information available for processing (input) or

Data or /O recording of processed information (output)
Terminator Termlnall point in a flow chart: st'fart, stop, halt, delay, or interrupt; may
show exit from a closed subroutine
Annotation Additional descriptive clarification, comment

On page connector (reference)

Exit to, or entry from, another part of chart in the same page

Off page connector (reference)

The flow continues on a different page.

Summing Junction

Logical AND

Or

Logical OR

O
U
&
D

Parallel mode (ISO)

Beginning or end of two or more simultaneous operations

— > Flow Line Lines indicate the sequence of steps and the direction of flow.
Glossary
TI Glossary This glossary lists and explains terms, acronyms, and definitions.

Export Control Notice

Recipient agrees to not knowingly export or re-export, directly or indirectly, any product or technical data (as
defined by the U.S., EU, and other Export Administration Regulations) including software, or any controlled

product restricted by other applicable national regulations, received from disclosing party under nondisclosure

obligations (if any), or any direct product of such technology, to any destination to which such export or re-export
is restricted or prohibited by U.S. or other applicable laws, without obtaining prior authorization from U.S.
Department of Commerce and other competent Government authorities to the extent required by those laws.
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DRA75xP, DRA74xP, DRA77xP, DRA76xP MIPI® Disclaimer

The material contained herein is not a license, either expressly or impliedly, to any IPR owned or
controlled by any of the authors or developers of this material or MIPIl. The material contained herein

is provided on an “AS IS” basis and to the maximum extent permitted by applicable law, this material

is provided AS IS AND WITH ALL FAULTS, and the authors and developers of this material and MIPI
hereby disclaim all other warranties and conditions, either express, implied or statutory, including, but
not limited to, any (if any) implied warranties, duties or conditions of merchantability, of fitness for a
particular purpose, of accuracy or completeness of responses, of results, of workmanlike effort, of lack
of viruses, and of lack of negligence.

ALSO, THERE IS NO WARRANTY OF CONDITION OF TITLE, QUIET ENJOYMENT, QUIET POSSESSION,
CORRESPONDENCE TO DESCRIPTION OR NON-INFRINGEMENT WITH REGARD TO THIS MATERIAL OR
THE CONTENTS OF THIS DOCUMENT. IN NO EVENT WILL ANY AUTHOR OR DEVELOPER OF THIS
MATERIAL OR THE CONTENTS OF THIS DOCUMENT OR MIPI BE LIABLE TO ANY OTHER PARTY

FOR THE COST OF PROCURING SUBSTITUTE GOODS OR SERVICES, LOST PROFITS, LOSS OF USE,
LOSS OF DATA, OR ANY INCIDENTAL, CONSEQUENTIAL, DIRECT, INDIRECT, OR SPECIAL DAMAGES
WHETHER UNDER CONTRACT, TORT, WARRANTY, OR OTHERWISE, ARISING IN ANY WAY OUT OF
THIS OR ANY OTHER AGREEMENT, SPECIFICATION OR DOCUMENT RELATING TO THIS MATERIAL,
WHETHER OR NOT SUCH PARTY HAD ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.

Without limiting the generality of this Disclaimer stated above, the user of the contents of this Document
is further notified that MIPI: (a) does not evaluate, test or verify the accuracy, soundness or credibility
of the contents of this Document; (b) does not monitor or enforce compliance with the contents of

this Document; and (c) does not certify, test, or in any manner investigate products or services or any
claims of compliance with the contents of this Document. The use or implementation of the contents

of this Document may involve or require the use of intellectual property rights ("IPR") including (but
not limited to) patents, patent applications, or copyrights owned by one or more parties, whether or

not Members of MIPI. MIPI does not make any search or investigation for IPR, nor does MIPI require

or request the disclosure of any IPR or claims of IPR as respects the contents of this Document or
otherwise. Questions pertaining to this document, or the terms or conditions of its provision, should be
addressed to:

MIPI Alliance, Inc. c/o IEEE-ISTO 445 Hoes Lane Piscataway, NJ 08854 Attn: Board Secretary
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Trademarks
OMAP, ICECrusher and SmartReflex are trademarks of Texas Instruments.

Arm, Jazelle, Thumb, Cortex, and AMBA are registered trademarks of Arm Limited (or its subsidiaries) in the US
and/or elsewhere.

Arm9, CoreSight, and Neon are trademarks of Arm Limited (or its subsidiaries) in the US and/or elsewhere.
Oracle and Java are registered trademarks of Oracle and/or its affiliates.

Bluetooth is a registered trademark of Bluetooth SIG, Inc. and is licensed to Texas Instruments.

HDQ is a trademark of Benchmarg.

1-Wire is a registered trademark of Dallas Semiconductor.

Windows, Direct3D, DirectDraw, and DirectX are trademarks or registered trademarks of Microsoft Corporation
in the United States and other countries.

USSE and PowerVR are trademarks or registered trademarks of Imagination Technologies Limited.
OpenVG and OpenWF are trademarks of Khronos Group, Inc.

Arteris is a trademark of Arteris, Inc.

RealVideo is a registered trademark of RealNetworks, Inc.

Secure Digital and SD are registered trademarks of SD Card Association.
MMC and eMMC are trademarks of MultiMediaCard Association.

SonicsLX, Sonics3220 are trademarks or registered trademarks of Sonics, Inc.
HD Radio is a trademark of iBiquity Digital Corporation.

Linux is a registered trademark of Linus Torvalds.

On2 is property of Google, Inc.

MedialLB is a register trademark of Microchip Technology Inc.

MIPI is a registered trademark of the MIPI Alliance, Inc.

OneNAND is a trademark of SAMSUNG Electronics, Corporation.

All other trademarks are the property of their respective owners.

SPRUIESD - MAY 2017 — REVISED MAY 2024 DRA75xP, DRA74xP, DRA77xP, DRA76xP 73
Submit Document Feedback SoC for Automotive Infotainment
Silicon Revision 1.0 Texas Instruments Jacinto 6 Plus Infotainment Family of
Products
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUIE9
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUIE9D&partnum=DRA74XP

Chapter 1
Introduction

i3 TEXAS INSTRUMENTS

This chapter introduces the features, subsystems, and architecture of the DRA75xP, DRA74xP, DRA77xP and
DRA76xP (Jacinto 6 Plus) families of high-performance infotainment processors.

1.1 DRA75xP, DRA74XP, DRA77XP, DRAT7OGXP OVEIVIEW.............ooiiiiiiiiiiiiee ittt e e e et e e e e e e eea e e e anneeens 75
1.2 DRA75xP, DRA74xP, DRA77XP, DRA76XP ENVIFONMENL...........ccoiiiiiiiiiiiiiiie ettt et e e e e ee e e e annnaeeens 77
1.3 DRA75xP, DRA74xP, DRA77XP, DRA7TG6XP DeSCriptioN............ooiiiiiiiiiiiie ittt e e e e e e e e 78
1.4 DRA75xP, DRA74xP, DRA77XP, DRATOGXP Family...........ccooiiiiiiiiiiiiii et 88
1.5 DRA75xP, DRA74xP, DRA77xP, DRA76XP Device Identification........................oooiiiiiiiiiiiieeeeeeeeee e 88
1.6 DRA75xP, DRA74xP, DRA77xP, DRA76xP Package Characteristics Overview...................ccoccoiiiiiiiiiiiiiiiiieeenn. 90
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1.1 DRA75xP, DRA74xP, DRA77xP, DRA76xP Overview

The DRA75xP, DRA74xP, DRA77xP, DRA76xP is a high-performance, infotainment application device, based on
enhanced OMAP™ architecture integrated on a 28-nm technology.

The architecture is designed for advanced graphical HMI and Navigation, Digital and Analog Radio, Rear

Seat Entertainment and Multimedia playback, providing Advanced Driver Assistance integration capabilities

with Video analytics support, and best-in-class CPU performance, video, image, and graphics processing
sufficient to support, among others:

— Streaming video up to full high definition (Full-HD) (1920x1080p, 60 fps)

— 2-dimensional (2D) and 3-dimensional (3D) graphics and composition

— Decode of digital radio standards (DAB, HD Radio™), and analog AM/FM/RDS radio

— Efficient web browsing

Note

The supported set of features and peripherals is device part number dependent. Refer to device-
specific Data Manual, for more information.

Note

Tl limits support for this family of SoCs to features that are supported via Software Development Kits
(SDK). The SDK “build sheet” is available for download as part of each SDK and should be referenced
to understand the subset of SoC hardware functionality that is available in software:

https://www.ti.com/tool/PROCESSOR-SDK-DRA7X

The device is composed of the following subsystems:

— Cortex®-A15 microprocessor unit (MPU) subsystem, including two ARM® Cortex-A15 cores

— Two Digital Signal Processor (DSP) C66x subsystems

— Image and video accelerator high-definition (IVA-HD) subsystem

— Two Cortex®-M4 image processing unit (IPU) subsystems, each including two ARM Cortex-M4
microprocessors available for general purpose usage

— Two Embedded Vision Engine (EVE) subsystems

— Display subsystem (DSS)

— Imaging Subsystem (ISS) with Imaging Signal Processor (ISP) [New DRA7xxP feature versus DRA75x/

DRA74x]

— Camera Adapter Layer (CAL), providing support for up to two MIPI® CSI-2 interfaces [New DRA7xxP
feature versus DRA75x/DRA74x]

— Video Processing subsystem (VPE)

— Video Input Capture (VIP)

— 3D-graphics processing unit (GPU) subsystem, including POWERVR™ SGX544 dual-core

— 2D-graphics accelerator (BB2D) subsystem, including Vivante™ GC320 core

— Three pulse-width modulation (PWM) subsystems

— Real-time clock (RTC) subsystem

— Debug subsystem

The device provides a rich set of connectivity peripherals, including among others:

— One USB3.0 and three USB2.0 subsystems

— SATA 2 subsystem

— Two PCI Express Gen2 subsystems

— 3-port Gigabit Ethernet Switch subsystem

— Two Controller Area Network (DCAN) subsystems

— One Modular Controller Area Network (MCAN) module, supporting CAN FD® [New DRA7xxP feature
versus DRA75x/DRA74x]

The device includes support for:
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— Error Detection and Correction:
» Parity bit per byte on C66x DSP L1 program cache and Single-Error Correction Dual-Error Detection
(SECDED) on L1 data memory (L1D) and L2 memories on the DSP
+ SECDED on Large L3 memory
» EVE: Error detection for all internal data memories (DMEM, WBUF, IBUFLA, IBUFLB, IBUFHA,
IBUFHB):
— Single bit error detection (parity bit per byte) on DMEM, WBUF and IBUFs
— Double bit error detection (distance 3, 10-bit hamming code) and parity on VCOP accesses to
memory and working/image buffers in EVE
» SECDED on external DDR memory interface (EMIF1 only)
- MMU/MPU
*  MMU used for key masters (Cortex-A15 MPU, Cortex-M4 IPU, C66x DSP, EVE, EDMA)
* Memory protection of C66x cores
*+  MMU inside the Dynamic Memory Manager

» The device includes state-of-the-art integrated power-management techniques required for high-performance
infotainment products.
* The device also integrates:
— On-chip memory
— External memory interfaces
— Memory management
— Level 3 (L3) and level 4 (L4) interconnects
— System peripherals
— Car, audio and media peripherals
— Radio accelerators
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1.2 DRA75xP, DRA74xP, DRA77xP, DRA76xP Environment
This section provides an overview of the DRA75xP, DRA74xP, DRA77xP, DRA76xP environment.

Figure 1-1 is an example of a non-exhaustive environment for the DRA75xP, DRA74xP, DRA77xP, DRA76xP
device.

Navigation
NOR | | NAND DDR3 DDR3 Data
A A A
|
—>| Tuner1 —
O — | - A 4 A 4 A 4 y
> Tuner 2 — | [ eemc | [emFwecc] [ EmF || sbmwmc
= = | | Multi-
—>| McASP Dual Cortex-A15 Dual McASP » channel
© | HMI | | Gliiiedis | Graphics MCcASP [« Mic/Aux In
ol Navigation Internet
» _12c | |[ Navigation]| Internet | P iPOD Auth.
Connectivity| | Graphics 2D <
XM/Sirius b HCASP | l | Graphics DCAR 1< " Car
< » UART Speech |, Network
< Rec. AVB |¢ B
VPE
CANFD® |4 s MCAN | MLB INIC
Network DRA75xP /| DRA74xP
DRA77xP | DRA76xP ISs [cALCsi2 |
GPs |, N
Receiver » UART 2x DSP 2x Dual < 4x Camera
Cortex-M4 2x VIP
b | AMFM/RDS/HD/DAB | Aux HD
g BlueTooth |« » UART Video Decode N Video
= Module » McASP | Audio Decode/Encode | CAN/MOST DSS
WiFi |« » SDIO | Audio Post Processing | IVA-HD LCD1 »_Display
’ LCD2 » Displa
Decode HDMI
3G/4G |
< »  USB SD/MMC UsB McSPI Touch
Module L | | | | | | N | 12¢ Control
A 4 v A4
| spsiot | [usBHuB | Wake-up
Micro
intro-002
Figure 1-1. DRA75xP, DRA74xP, DRA77xP, DRA76xP Sample Environment Diagram

Note

The supported set of features and peripherals is device part number dependent. Refer to device-
specific Data Manual, for more information.
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1.3 DRA75xP, DRA74xP, DRA77xP, DRA76xP Description

The DRA75xP, DRA74xP device is offered in a 760-ball, 23x23-mm, 0.8-mm ball pitch with Via Channel™ Array
(VCA) technology, ABZ ball grid array (BGA) package.

The DRA77xP, DRA76xP device is offered in a 784-ball, 23x23-mm, 0.8-mm ball pitch with Via Channel™ Array
(VCA) technology, ACD ball grid array (BGA) package.

Figure 1-2 is the block diagram of the DRA75xP, DRA74xP, DRA77xP, DRA76xP device.

DRA75xP /| DRA74xP /| DRA77xP | DRA76xP

IVA HD 2x EVE Radio Accelerators
1080p Video Analytic
Co-Processor Processors 2x VCP HD ATL
2x C66x DSP
Co-Processors CcSI2 x2

MPU

(Dual ARM®
Cortex®-A15)

GPU
(Dual SGX544 3D)

Imaging
IPU1
(Dual Cortex®-M4) Subsystem Display Subsyst
spla system
(Dual Cortex®-M4) SIMCOP

o | ow | e

Connectivity

Dual Mode w/PHY

MediaLB® /
3x USB 2.0 MOST150

Dual Mode FS/HS

e || omacave |

Serial Interfaces 2x w/ ULPI m
SN Program / Data Storage

[

DCAN x2 12C x5 Up to 2.5MiB || GPMC / ELM EMIF x2
OCMC RAM || (NAND/NOR/ DDR2/DDR3
MCAN (CAN FD) w/ ECC w/ ECC Async) 32-bit w/ ECC*
* ECC supported on EMIF1 only
DRA77xP/DRAT76xP only |l DRA75xP/DRA74xP only

intro_001

Figure 1-2. DRA75xP, DRA74xP, DRA77xP, DRA76xP Block Diagram
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Note

The supported set of features and peripherals is device part number dependent. Refer to device-
specific Data Manual, for more information.

Table 1-1 provides a feature comparison between DRA7xxP and DRA75x/DRA74x devices, highlighting only the

differences.

For a complete DRA7xxP device comparisson and information on supported frequencies for MPU, DSP, GPU,
DDR, etc. refer to device-specific Data Manual.

Table 1-1. DRA7xxP Features Comparison with DRA75x/DRA74x

Features DRA75x DRA74x DRA75xP DRA74xP DRA77xP DRA76xP
ABC 23x23 ABC 23x23 ABZ 23x23 ABZ 23x23 ACD 23x23 ACD 23x23
760-pin 760-pin 760-pin 760-pin 784-pin high 784-pin high
compatible compatible performance performance
package package package package
DSP DSP1 Yes Yes Yes with L1D Yes with L1D Yes with L1D Yes with L1D
ECC ECC ECC ECC
DSP2 Yes No Yes with L1D No Yes with L1D No
ECC ECC
ISS ISS No No Yes Yes Yes Yes
VIP VIP1 Yes Yes Yes Yes Yes Yes
VIP2 Yes Yes Yes Yes Yes Yes
VIP3 Yes Yes No No No No
CAL/CSI2 CSI2_0 No No No No Yes Yes
Csl2_1 No No No No Yes Yes
CAN DCAN1() Yes Yes Yes Yes Yes Yes
DCAN2(1) Yes Yes Yes Yes Yes Yes
MCAN with FD() No No Yes Yes Yes Yes
MLB MLB 2048 Fs 2048 Fs 4096 Fs 4096 Fs 4096 Fs 4096 Fs
EMIF EMIF1 Up to 2GB Up to 2GB Up to 2GB Up to 2GB Up to 2GB Up to 2GB
(with optional (with optional
R-mod-W ECC) R-mod-W ECC)
EMIF2 Up to 2GB Up to 2GB Up to 2GB Up to 2GB Up to 2GB Up to 2GB
RTC RTC Yes Yes Yes Yes No No

(1)

Manual for more details.

1.3.1 MPU Subsystem

The Cortex-A15 MPU subsystem integrates the following submodules:
*  ARM Cortex-A15 MPCore

— Two central processing units (CPUs)
— ARM Version 7 ISA: Standard ARM instruction set plus Thumb®-2, Jazelle® RCT Java™ accelerator,

hardware virtualization support, and large physical address extensions (LPAE)

— Neon™ SIMD coprocessor and VFPv4 per CPU
— Interrupt controller with up to 160 interrupt requests
— One general-purpose timer and one watchdog timer per CPU
— Debug and trace features
32-KiB instruction and 32-KiB data level 1 (L1) cache per CPU
. Shared 2-MiB level 2 (L2) cache
* 48-KiB bootable ROM

Not all options are supported together on DRA7xxP devices due to restrictions in pin mux definition. Refer to device-specific Data
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* Local power, reset, and clock management (PRCM) module
« Emulation features
« Digital phase-locked loop (DPLL)

1.3.2 DSP Subsystems
There are two DSP subsystems in the device. Each DSP subsystem contains the following submodules:

+ TMS320C66x™ VLIW DSP core for audio processing, and general-purpose imaging and video processing. It
extends the performance of existing C64x+™ and C647x™ DSPs through enhancements and new features.
— 32-KiB L1D cache with ECC [New DRA7xxP feature versus DRA75x/DRA74x], and 32-KiB L1P cache or
addressable SRAM
— 288-KiB L2 cache
» 256-KiB configurable as cache or SRAM
+ 32-KiB SRAM
» Enhanced direct memory access (EDMA) engine for video and audio data transfer
*  Memory management units (MMU) for address management.
* Interrupt controller (INTC)
* Emulation capabilities

1.3.3 EVE Subsystems

The Embedded Vision Engine (EVE) module is a programmable imaging and vision processing engine, intended
to be used in devices that serve consumer electronics imaging and vision applications. Its programmability
allows late in-development or post-silicon processing requirements to be met by addition of differentiating
features in imaging and vision products.

There are two EVE subsystems in the device, each consisting of:

* ARP32 scalar core, with 32-KiB direct mapped program cache, and 32-KiB data memory

» VCOP vector core, with 16 processing elements, 32-KiB working buffer, and four 16-KiB image buffers
« Internal Mailboxes for EVE to EVE, and EVE to MPU/IPU/DSP communication

* Integrated EDMA controller and memory management units

1.3.4 Imaging Subsystem
[New DRA7xxP feature versus DRA75x/DRA74x]

The Imaging Subsystem (ISS) deals with the processing of pixel data coming from memory (image format
encoding and decoding can be done to and from memory). ISS is mainly composed of an Image Signal
Processor (ISP), a block based imaging accelerator (SIMCOP), and Camera Adapter Layer (CAL) module.

ISS offers the following main features:
* |ISS interfaces:
— One Camera Adapter Layer (CAL) module supporting DMA function for data read/write from/to system
memory
— 128-bit data interface to L3_MAIN system interconnect
* Image Signal Processor (ISP):
— Memory-to-memory processing
— Up to 532 MPix/s throughput
— Statistic data collection
— Image pipe interface (IPIPEIF) front-end RAW data processing
— IPIPE back-end RGB and YUV data processing
— High-ISO video noise filtering (NSF3V)
— Global and local contrast enhancement accelerator (GLBCE)
— Two image continuous real-time resizers (RSZ)
Chroma noise filter (CNF)
. St||| Image Coprocessor (SIMCOP):
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— Memory-to-memory operation

— Warping accelerator (LDC)

— Temporal video noise filter (VTNF)

— Direct memory access (DMA) controller

— Hardware sequencer

— Mesh based lens distortion and perspective correction

1.3.5 Camera Interface Subsystem
[New DRA7xxP feature versus DRA75x/DRA74x]

The Camera Interface Subsystem is based on CAL (Camera Adapter Layer) module and up to two MIPI D-PHY
compliant receivers.

CAL provides up to two MIPI CSI-2 interfaces:

» Transfer of pixels and data received by up to two D-PHY receivers (CSI2_PHY1 and CSI2_PHY?2) to:
— System memory, through 128-bit master interface on L3_MAIN interconnect
— Device VIP modules, through up to 4 video ports

* CSI2_PHY1 with 4 data lanes / 1 clock lane

* CSI2_PHY2 with 2 data lanes / 1 clock lane

* Shared FIFO with 8 KiB size

*  Maximum data rate of 1.5 Gbps per data lane

» Data merger for 2-, 3-, or 4-data lane configuration

» Error detection and correction

» Eight contexts to support eight dedicated configurations of virtual channel ID and data types

» On-the-fly differential pulse code modulation (DPCM) decompression

1.3.6 IPU Subsystems
There are two Cortex-M4 IPU subsystems in the device available for general purpose usage.
Each IPU subsystem includes the following components:

* Two Cortex-M4 CPUs
*  ARMvV7E-M and Thumb-2 instruction set architectures
* Hardware division and single-cycle multiplication acceleration
» Dedicated INTC with up to 63 physical interrupt events with 16-level priority
*  Two-level memory subsystem hierarchy
- L1

32-KiB shared cache memory
— L2 ROM + RAM
* 64-KiB RAM
» 16-KiB bootable ROM
* MMU for address translation
* Integrated power management
« Emulation feature embedded in the Cortex-M4

1.3.7 IVA-HD Subsystem

The IVA-HD subsystem is a set of video encoder and decoder hardware accelerators.

The list of supported codecs can be found in the software development kit (SDK) documentation.
1.3.8 Display Subsystem

The display subsystem provides the control signals required to interface the device system memory frame buffer
(SDRAM) directly to the displays. It supports hardware cursor, independent gamma curve on all interfaces,
multiple-buffer, and programmable color phase rotation. The display subsystem allows low-power display refresh
and arbitration between normal and low-priority pipelines.
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The display subsystem consists of the following components:

Display controller: Reads and displays the encoded pixel data stored in memory and writes the output

of one of the overlays or one of the pipelines into the system memory. The display controller supports the

following components:

— Three video pipelines, one graphic pipeline, and one write-back pipeline. The graphic pipeline supports
pixel formats such as: ARGB16-4444, RGB16-565, ARGB16-1555, ARGB32-8888, RGBA32-8888,
RGB24-888. It allows selection of the color-depth expansion.

— Write-back pipeline: Uses poly-phase filtering for independent horizontal and vertical resampling
(upsampling and downsampling). It allows programmable color space conversion of RGB24 into
YUV4:2:2-UYVY, YUV4:2:2-YUV2, or YUV4:2:0-NV12 or NV21, and selection of color-depth reduction
from RGB24 to RGB16.

— Three LCD outputs, each one with dedicated overlay manager, for support of active matrix color displays
(up to 24-bit interface). Maximum listed resolutions are not supported concurrently on all outputs.
 First main LCD output delivered on MIPI® DPI 1.0 LCD pixel interface, supporting up to WUXGA (1920

x 1200) with reduced blanking periods.
» Second and third LCD outputs delivered on MIPI DPI 2.0 LCD pixel interfaces, supporting up to
WUXGA (1920 x 1200) with reduced blanking periods.

— One TV output with dedicated overlay manager to support HDMI v1.4a interface (1080p @ 60 fps video
and multichannel audio)

— Own direct memory access (DMA) engine

High-definition multimedia interface (HDMI) encoder with the following main features:
— HDMI 1.4a and DVI 1.0 compliant

1.3.9 Video Processing Subsystem

The video processing engine (VPE) module provides support for the following memory-to-memory operations:

Reads of raster or tiled YUV420 coplanar, YUV422 coplanar, or YUV422 interleaved video

Deinterlacing up to two 1080i video streams

Scaling up to 1080p (1920x1080 resolution) of the input video

Chroma up- and downsampling

VC-1 Range Mapping and Range Reduction

Color space conversion

Writes of the resulting video in YUV420 coplanar (raster or tiled), YUV422 coplanar (raster or tiled), YUV422
interleaved (raster or tiled), YUV444 single plane (raster only), or RGB888 (raster only).

1.3.10 Video Capture

There are two two Video Input Port (VIP) modules in the device, providing video capture functions.

VIP1 and VIP2 modules support each up to:

Two separate 24-bit video ports for parallel RGB/YUV/RAW (or BT656/1120) data, up to 165 MHz
Two separate 8-bit video ports for YUV/RAW (or BT656) data, up to 165 MHz

Each VIP module supports:

Embedded Sync (multiplexed sources) and Discrete Sync (single source) data interface modes
Color space conversion and scaling:
— Up to 2047 pixels wide input with scaling
— Up to 3840 pixels wide input - when chroma up/down sampling, without scaling
— Up to 4095 pixels wide input - without scaling and chroma up/down sampling
— Maximum supported input resolution is further limited by:
* Pixel clock and feature-dependent constraints
» For RGB24-bit format (RAW data), the maximum frame width is limited to 2730 pixels
Embedded DMA engine, supporting tiled (2D) and raster addressing
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1.3.11 3D GPU Subsystem

The 3D graphics processing unit (GPU) subsystem is based on POWERVR® SGX544 subsystem from
Imagination Technologies. It supports phone, PDA, and handheld gaming applications. The GPU can process
different data types simultaneously, such as: pixel data, vertex data, video data, and general-purpose data.

The GPU subsystem has the following features:

Multicore GPU architecture: two SGX544 cores. Shared system level cache of 128 KiB

Tile-based deferred rendering architecture

Second-generation universal scalable shader engines (USSE2), multithreaded engines incorporating pixel
and vertex shader functionality

Present and texture load accelerators

— Enables to move, rotate, twiddle, and scale texture surfaces.

— Supports RGB, ARGB, YUV422, and YUV420 surface formats.

— Supports bilinear upscale.

— Supports source colorkey.

Industry-standard API supports DirectX® 9, OpenVG™ 1.1, and OpenCL™1.1 Embedded Profile
Fine-grained task switching, load balancing, and power management

Programmable high-quality image antialiasing

Bilinear, trilinear, anisotropic texture filtering

Advanced geometry DMA driven operation for minimum CPU interaction

Fully virtualized memory addressing for OS operation in a unified memory architecture (MMU)

1.3.12 BB2D Subsystem

The 2D BitBIt (BB2D) graphics accelerator subsystem is based on the GC320 core from Vivante Corporation and
has the following features:

API support:

— OpenWF™ DirectFB

— GDI/DirectDraw

— Adobe® Flash®

BB2D architecture:

— BitBIt and StretchBIt

— DirectFB hardware acceleration

— ROP2, ROP3, ROP4 full alpha blending and transparency

— Clipping rectangle support

— Alpha blending includes Java 2 Porter-Duff compositing rules

— 90-, 180-, 270-degree rotation on every primitive

— YUV-to-RGB color space conversion

— Programmable display format conversion with 14 source and 7 destination formats
— High-quality, 9-tap, 32-phase filter for image and video scaling at 1080p
— Monochrome expansion for text rendering

— 32 K x 32 K coordinate system

1.3.13 On-Chip Debug Support

The on-chip debug support has the following features:

Multiprocessor debugging lets users control multiple CPU cores embedded in the device, such as:
Global starting and stopping of individual or multiple processors

Each processor can generate triggers that can be used to alter the execution flow of other processors
System clocking and power down

Interconnection of multiple devices
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— Channel triggering
» Target debugging, using IEEE1149.1 (JTAG®)
* Reduction of power consumption in normal operating mode

The debug subsystem includes:

» Generic TAP for emulation and test control ( ICEPick-D™)
« Debug access port (DAP)

« Embedded Trace Macro (ETM)

« Trace Port Interface Unit (TPIU)

* Embedded Trace Buffer (ETM)

« Emulation Pin Manager (EPM)

* Cross triggering (XTRIG)

The debug subsystem provides also:

» |CEMelter, for controlling the wake-up and power-down of the emulation power domain

* L3_INSTR CORE instrumentation interconnect

* OCP watch-point (OCP-WP), for monitoring L3 interconnect transaction when target transaction attributes
match the user-defined attributes or trigger on external debug event

» Power-management events profiler (PM instrumentation)

* Clock-management events profiler (CM instrumentation)

» Statistics collector (performance probes)

1.3.14 Power, Reset, and Clock Management

The PRCM module allows efficient control of clocks and power according to the required performance, and
reduction of power consumption.

The PRCM module is divided into:

» Power and reset management (PRM) with the following features:
— Dynamic clock gating
— Dynamic voltage and frequency scaling (DVFS)
— Dynamic power switching (DPS)
— Static leakage management (SLM)
* Clock management (CM) for clock generation and distribution, allowing reduction of dynamic consumption.

1.3.15 On-Chip Memory

» The device can include up to three instantiations of an On-Chip Memory Controller (OCMC) with associated
RAM with ECC, with total size up to 2.5 MiB. OCMC_RAM2 (1MiB) and OCMC_RAM3 (1MiB) are not present
on DRA74x devices, but are included in some of the DRA75x devices. For details, see the device data
manual.

» Circular buffer feature for each OCMC RAM (8-MiB virtual address space required) allowing on-the-fly
processing of VIP data by EVE

» Save and Restore Memory / Scratch Pad in the wake-up domain

1.3.16 Memory Management
The memory management is performed from:

» System DMA controller with up to 128 hardware requests, 32 prioritizable logical channels, and 256 x 64-bit
FIFO dynamically allocable between active channels.

* Enhanced DMA controller supporting two simultaneous read and two simultaneous write physical channels,
and up to 64 programmable logical channels.

* Dynamic memory management (DMM) module, which performs global address translation, address rotation
(tiling), and access interleaving between the two EMIF channels.

+  Two memory management units (MMU), with 4KiB, 64KiB, 1MiB, 16MiB programmable page sizes, and 32
entries TLB.

— MMU1 dedicated to EDMA
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— MMU2 dedicated to PCle_SS1 and PCle_SS2

1.3.17 External Memory Interfaces

Two 32-bit DDR2 / DDR3 EMIF controllers, each of which with the following features:
— Dual-port controller for efficient memory sharing between applications
— 32-bit data path, one chip-select per memory controller
— Memory density up to 2 GiB supported over one chip-select providing a total SDRAM space of 4 GiB
addressable by the MPU extended address range.
— EMIF1 controller supports Single bit Error Correction and Dual Error Detection (SECDED)
+ SECDED supported in both 32-bit and 16-bit/Narrow mode
* Programmable address ranges to define SECDED protected region
» Parity bits calculated and stored on all writes to SECDED protected address region
» Parity bits verified on all reads from SECDED protected address region
» Statistics for 1-bit and 2-bit errors
* Read-modify-write capability [New DRA7xxP feature versus DRA75x/DRA74x]
General-purpose memory controller (GPMC) supporting connection with:
— Asynchronous SRAM memories
— Asynchronous and synchronous NOR flash memories
— NAND flash memories, with up to 16-bit ECC via the Error Location Module (ELM)
— Pseudo-SRAM devices
Quad SPI module, supporting 1 to 4 address bytes for SPI NOR flash, and up to 66-MHz single data rate

1.3.18 System and Connectivity Peripherals

The device supports a comprehensive set of peripherals to provide flexible and high-speed interfacing and
on-chip programming resources.

1.3.18.1 System Peripherals

Sixteen general-purpose timers (two timer modules supporting 1-ms tick generation)
One watchdog timer (WDT)

One 32-kHz synchronization timer

System control module, which contains registers for the following functions:

— Static device configuration

— Debug and observability

— Status

— Pad configuration

— 1/O configuration

— eFuse logic

— Analog function control

— System boot decoding logic

Thirteen system Mailboxes for communication between MPU, DSP and IPU subsystems.
SpinLock module for hardware semaphore between the MPU, DSP, and IPU subsystems
Inter-processor Communication Register

Three Pulse Width Modulation Subsystems (PWMSS), each containing Enhanced High Resolution Pulse

Width Modulator (eHRPWM), Enhanced Capture (eCAP), and Enhanced Quadrature Encoded Pulse (eQEP)

modules.
Real-Time-Clock Subsystem (RTCSS), supporting four external wake-up inputs and one power enable
output, all of which are 3.3- or 1.8-V multivoltage I/Os.

Eight general-purpose input/output (GP1O) modules with 32 I/Os each. One GPIO module supporting wake-

up request generation.
HDQ/ 1-Wire® — HDQ and Maxim Integrated Products 1-Wire protocols interface
Keyboard controller, supporting up to 9 x 9 matrix keypads

1.3.18.2 Media Connectivity Peripherals

Four HS-MMC/SD/SDIO modules:
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— Two modules acting as HS-MMC/SD initiator controllers, supporting JEDEC JESD84 v4.5-A441 and
SD3.0 physical layer with SDA3.00 standards
» One controller with 8-bit interface for JESD84 memories with dual voltage 10s (1.8 or 3.3 V). Another
controller with 4-bit interface for external card support with embedded dual voltage I/Os (1.8 or 3 V)
and supporting UHS-I rates.
» Each controller including its DMA controller compliant to ADMA2 (SDA3.00 Part A2 DMA controller)
— Two modules acting as SDIO interface controllers. One controller supporting 4-bit data bus width. Another
controller supporting up to 8-bit data bus width.
One SuperSpeed Universal Serial Bus (USB) Dual-Role-Device (DRD) subsystem with embedded HS and
SS PHYs, compatible with the USB2.0 (up to 480 Mbps) and USB3.0 (5 Gbps) standards
Three High Speed USB subsystems:
— One HS USB subsystem with embedded HS PHY, supporting up to 480 Mbps.
— Two HS USB subsystems, each with ULPI (SDR) interface to external HS PHY, supporting up to 480
Mbps.
One SATA subsystem, providing interface for solid-state drive (SSD) or hard-disk drive (HDD) mass storage.
Supports one HBA port with SATA-2 generation speed of 3 Gbps.

1.3.18.3 Car Connectivity Peripherals

One Media Local Bus (MLB) subsystem for connection to MOST® optical ring. The module supports both 3-
pin (up to MOST50, 1024%Fs) and 6-pin (up to MOST150, 4096 xFs [New DRA7xxP feature versus DRA75x/
DRA74x]) versions of MediaLB® Physical Layer Specification v4.0, and all types of transfer (Synchronous,
Isochronous, Asynchronous/Packet, Control) over 64 logical channels.

One 3-port Gigabit Ethernet Switch subsystem (10, 100, or 1000 Mbps). The switch provides two external
Ethernet ports and one internal CPPI interface port with AVB/Industrial Ethernet and 802.1ae support.
Included support for 3.3-V RMII/MII and 1.8- or 3.3-V RGMII.

Two DCAN controllers, supporting bitrates up to 1 Mbit/s and compliant to the Controller Area Network (CAN)
2.0B protocol specification.

One MCAN controller, supporting CAN FD® (Flexible Data rate) with up to 64 data bytes per frame and
bitrates up to 5 Mbit/s. Compliant to ISO 11898-1:2015. [New DRA7xxP feature versus DRA75x/DRA74x]
Two PCI Express subsystems, one providing Gen2 compliant 2-lane port, and the other providing Gen2
compliant 1-lane port, up to 5.0 Gbps per lane. Both PCle subsystems provide support for either Root
Complex or Endpoint. The two PCle subsystems share common 2-lane PCle PHY, configurable to operate
either as 2-lane to one controller (PCle_SS1) or two separate lanes to two controllers (PCle_SS1 and
PCle_SS2).

1.3.18.4 Audio Connectivity Peripherals

Eight multichannel audio serial ports (McASP):
— Two McASP supporting up to 16 channels each and independent TX/RX clock/sync domains
— Six McASP supporting up to 4 channels each and unified clock/sync domain
— Features list of the McASP include:
» Independent transmit and receive modules, each including programmable clock and frame sync
generator, TDM streams from 2 to 32, support for time slot sizes up to 32 bits, data formatter for
bit manipulation
» Glueless connection to audio analog-to-digital converters (ADC), digital-to-analog converters (DAC),
codec, digital audio interface receiver (DIR), and S/PDIF transmit physical layer components.
» Wide variety of 12S and similar bit-stream formats
» Integrated digital audio interface transmitter (DIT) supporting S/PDIF, IEC60958-1, AES-3 formats, and
enhanced channel status/user data RAM
+ 384-slot TDM with external digital audio interface receiver (DIR) device
» Extensive error checking and recovery

1.3.18.5 Serial Control Peripherals

Ten universal asynchronous receiver/transmitter (UART) modules as serial-communication interfaces,
16C750 compatible.
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— One UART module supporting extended modem control signals
— One UART module with IrDA features
» Four general purpose multichannel serial peripheral interface (McSPI) modules
+ Five multimaster HS 12C controller modules, compliant with Philips 12C specification version 2.1.
— 12C1 and 12C2 controllers suppot Fast-mode, with rates up to 400 Kbps
— 12C3, 12C4 and 12C5 controllers support High-speed mode, with rates up to 3.4 Mbps

1.3.18.6 Radio Accelerators

* One Audio Tracking Logic (ATL) module, containing four ATL instances, for HD-Radio support and
asynchronous sample rate conversion assistance. Each ATL instance supports error tracking between two
reference signals, and generation of modulated clock (using software controlled cycle stealing)

» Two Viterbi Co-Processor (VCP) modules, providing acceleration of digital radio processing (decoding of
convolutional encoded data).
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1.4 DRA75xP, DRA74xP, DRA77xP, DRA76xP Family

The supported set of features and peripherals is device part number dependent. Refer to device Data Manual,
for more information.

1.5 DRA75xP, DRA74xP, DRA77xP, DRA76xP Device ldentification
Table 1-2 describes the identification registers.

The identification registers include the data registers listed in Table 1-3 and Table 1-5. These registers are
read-only accessed ports that are programmed into eFuses FARM FROM.

Table 1-2. Device Identification Register Fields

Register Field Alias Name Physical Address Address Offset
CTRL_CORE_STATUSI[8:6] DEVICE_TYPE DEVICE_TYPE 0x4A00 2134 0x134
CTRL_WKUP_STD_FUSE_DIE_ID_0[31:0] DIE_ID[31:0] 0x4AEQ C200 0x200
STD_FUSE_DIE_ID_0

CTRL_WKUP_ID_CODE[31:0] STD_FUSE_IDCODE ID_CODE 0x4AEOQ C204 0x204
CTRL_WKUP_STD_FUSE_DIE_ID_1[31:0] DIE_ID[63:32] 0x4AEOQ C208 0x208
STD_FUSE_DIE_ID_1

CTRL_WKUP_STD_FUSE_DIE_ID_2[31:0] DIE_ID[95:64] 0x4AEO0 C20C 0x20C
STD_FUSE_DIE_ID_2

CTRL_WKUP_STD_FUSE_DIE_ID_3[31:0] DIE_ID[127:96] O0x4AEO0 C210 0x210
STD_FUSE_DIE_ID_3

CTRL_WKUP_STD_FUSE_PROD_ID_0[31:0] PROD_ID Ox4AEO C214 0x214

STD_FUSE_PROD_ID

Table 1-3. DIE_ID

Register Field Alias Name Value

CTRL_WKUP_STD_FUSE_DIE_ID_0[31:0] DIE_ID[31:0] This register is for internal-use only.

STD_FUSE_DIE_ID_0

CTRL_WKUP_STD_FUSE_DIE_ID_1[31:0] DIE_ID[63:32] This register is for internal-use only.

STD_FUSE_DIE_ID_1

CTRL_WKUP_STD_FUSE_DIE_ID_2[31:0] DIE_ID[95:64] Part number identifier. See DRA75x,

STD_FUSE_DIE_ID_2 DRA74x Part Number Identifier for
more information.

CTRL_WKUP_STD_FUSE_DIE_ID_3[31:0] DIE_ID[127:96] Reserved

STD_FUSE_DIE_ID_3

The part number identification data can be read in the [31:0] STD_FUSE_DIE_ID_2 bit-field of the
CTRL_WKUP_STD_FUSE_DIE_ID_2 register. See Table 1-4 for more information.

Table 1-4. DRA75xP, DRA74xP, DRA77xP, DRA76xP Part Number Identifier

CTRL_WKUP_STD_FUSE_DIE_ID_2 Value and Description Comment
[31:0] STD_FUSE_DIE_ID_2
[31:24] Base PN Refer to the Device Comparison section of Refer to device DM for details on the

a device-specific Data Manual (DM) for the ~ supported features for a given part number.
Base PN value of a given part number.

[23:19] Speed 0 (0x00) = A speed designator Refer to device DM for supported speed
grades for a given device, and the definition

1(0x01)=B d designat:
(0x01) speed designator for supported speed grades.

24 (0x18) =Y speed designator
25 (0x19) = Z speed designator

[18] Temperature 0 = Reserved Junction temperature.
1 = Automotive, -40°C to 125°C
[17:16] Package 2 =23%23 ABZ Pin compatible package Refer to device DM for details on packaging.
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Table 1-4. DRA75xP, DRA74xP, DRA77xP, DRA76xP Part Number Identifier (continued)

CTRL_WKUP_STD_FUSE_DIE_ID_2 Value and Description Comment
[31:0] STD_FUSE_DIE_ID_2

3 =23x23 ACD High performance package
Others = Reserved

[15:0] Reserved Reserved Reserved

The product type can be read in the value of the RAMP_SYSTEM bit field of the IC_CODE register (see Table
1-5). The silicon revision can be read in the value of the VERSION bit field of the ID_CODE register (see Table
1-5).

Table 1-5. ID_CODE

Register Field Value Comment
CTRL_WKUP_ID_CODE[31:28] VERSION See Table 1-6 Revision number
CTRL_WKUP_ID_CODE[27:12] See Table 1-6 Ramp system number
RAMP_SYSTEM

CTRL_WKUP_ID_CODE[11:1] TI_IDM 0x17 Manufacturer identity (T1)
CTRL_WKUP_ID_CODE[0] ONE 0x1 Always set to 1

Table 1-6, DRA75xP, DRA74xP, DRA77xP, DRA76xP ID_CODE Values lists the ramp system and revision
number values.

Table 1-6. DRA75xP, DRA74xP, DRA77xP, DRA76xP ID_CODE Values
Silicon Type VERSION RAMP_SYSTEM ID_CODE

DRA75xP / DRA74xP SR1.0 0x0 0xBB50 0x0BB5002F
DRA77xP / DRA76xP SR1.0

The device type can be read in the PROD _ID register (see Table 1-7).
Table 1-7. PROD_ID

Register Field Value Comment
CTRL_WKUP_STD_FUSE_PROD_ID_0 0xFO Reads 0xFO when device is a general-
[7:0] DEVICE_TYPE purpose (GP) device

The device type can be read also in the CTRL_CORE_STATUS register (see Table 1-8).
Table 1-8. DEVICE_TYPE

Register Field Value Comment
CTRL_CORE_STATUS 0x3 Reads 0x3 when device is a general-purpose
[8:6] DEVICE_TYPE (GP) device
SPRUIESD — MAY 2017 — REVISED MAY 2024 DRA75xP, DRA74xP, DRA77xP, DRA76xP 89
Submit Document Feedback SoC for Automotive Infotainment

Silicon Revision 1.0 Texas Instruments Jacinto 6 Plus Infotainment Family of
Products
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUIE9
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUIE9D&partnum=DRA74XP

13 TEXAS
INSTRUMENTS

Introduction www.ti.com

1.6 DRA75xP, DRA74xP, DRA77xP, DRA76xP Package Characteristics Overview

The DRA75xP, DRA74xP, DRA77xP, DRA76xP die will be offered with the following characteristics:
» Two available packages:
— Pin compatible ABZ package for DRA75xP and DRA74xP devices
— High performance ACD package for DRA77xP and DRA76xP devices
* Body: 23 x 23mm
» Technology: Ball Grid Array (BGA) package
 Ball pitch: 0.8-mm ball pitch with Via Channel® Array (VCA) technology
« Pattern: partial grid
» Pins: 760 total device pins (ABZ package), 784 total device pins (ACD package)

For more information refer to device Data Manual.
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Chapter 2
Memory Mapping

i3 TEXAS INSTRUMENTS

This chapter describes the memory mapping in the device.
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2.1 Introduction

The microprocessor unit (MPU) has a 32-bit address port, which allows it to handle a 4-GiB space divided into
several regions, depending on the target type.

The memory map has the following features that are shared among the initiators, such as the MPU subsystem:

*  Memory space: General-purpose memory controller (GPMC)
* Dynamic memory management (DMM) controller

» Register spaces: Level 3 (L3) and level 4 (L4) interconnects
» Dedicated spaces:EVE/IPU/DSP subsystem.

The GPMC and DMM are dedicated to memory connection. The GPMC is used for NOR and NAND flash

and static random access memories (SRAMs). The DMM is used for synchronous dynamic random access
memories (SDRAMs), such as DDR. For more information, see Section 17.2, Dynamic Memory Manager, and
Section 17.3, EMIF Controller.

The L3 interconnect allows the sharing of resources, such as peripherals and external or on-chip memories,
among all the initiators of the platform. The L4 interconnects control access to the peripherals.

Transfers across the platform between initiators and targets are physically conditioned by the chip interconnect
and can be logically conditioned by firewalls. For more information about the intercommunication (L3 and L4
interconnects) and protection mechanisms implemented in the device, see Section 16.2, L3 Interconnect, and
Section 16.3, L4 Interconnect.

Figure 2-1 shows the interconnect of the device and the main modules and subsystems in the platform.
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Figure 2-1. Interconnect Overview
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2.2 L3_MAIN Memory Map

The memory space system is hierarchical: level 1 (L1), level 2 (L2), L3_MAIN, and L4. L1 and L2 are memories
in the MPU, IPU, and digital signal processor (DSP) subsystems. L3_MAIN handles many types of data
transfers, including data exchange with system on-chip/external memories. The chip-level interconnect, which
consists of one L3_MAIN and five L4s, enables communication among all modules and subsystems.

This section provides a global view of the memory mapping of the device at the L3_MAIN interconnect and
describes the boot, GPMC, and SDRAM controller (SDRC) (EMIF/DMM) spaces.

The system memory mapping is flexible, with two levels of granularity for target address space allocation:

* L1: The four quarters are labeled Q0, Q1, Q2, and Q3. Each quarter corresponds to a 1-GiB address space
(the total low-address space is 4 GiB, 32-bit). The CPU extended address range is labeled as high memory
(Q8 — Q15) and provides a total of 8 GiB.

» L2: Each quarter is divided into eight blocks of 32 MiB, with target spaces mapped in the blocks.

This organization allows the decoding of all target spaces based on the 7 most-significant bits (MSBs) of the
32-bit address ([31:25]).

* Boot space:

When booting from the on-chip ROM with the appropriate external sys_boot pin configuration, the lowest
1-MiB memory space [0x0000 0000—-0x000F FFFF] is redirected to the on-chip boot ROM address space
[0x4000 0000—0x400F FFFF].

When booting from the GPMC, the memory space is part of the GPMC address space. At reset, the 0x0000
0000 address is available on chip-select 0 (CS0) for a memory size of 16 MiB.

For more information about the sys_boot pins configuration, see Section 17.4, General-Purpose Memory
Controller, and Chapter 34, Initialization.
* GPMC space:

Eight independent GPMC chip-selects (CS0 to CS7) are available in the first quarter (Q0) of the addressing
space to access NOR/NAND flash and SRAM. The chip-selects have a programmable start address and
programmable size (up to 128 MiB) in a total memory space of (Q0) 1GiB, but limited now to 512 MiB.

* EMIF1/EMIF2 CSO0 space:

Q2 addressing space is interleaved on two DDR-memory controllers (EMIF1 and EMIF2), each activating its
CSO0 line. These chip-selects can be programmed to 64, 128, 256, 512, 1024, and 2048 MiB. Interleaving
occurs at 128-byte granularity.

The EMIF1-CSO0 base address is always 0x8000 0000 at reset, and occupies a 1-GiB address space at reset
(interleaving is disabled at reset).

Q3 addressing space is interleaved on two SDRAM controllers (EMIF1 and EMIF2), each activating its CSO
line. These chip-selects can be programmed to 64, 128, 256, 512, and 1024 MiB. Interleaving occurs at
128-byte granularity.

EMIF1-CS0 and EMIF2-CS0 in Q3 space are disabled at reset. Their base address is programmable to
achieve a continuous address space with the respective CSO0 in Q2 space, regardless of the address range
programmed.

* TILER space:

Q3 addressing space is also used to access the TILER system. This space is visible only for the Display
Subsystem (DSS) and Camera Adapter Layer module (CAL). See Table 2-12.
» 8 GiB of SDRAM virtualization (only 4 GiB are physically available; the other 4 GiB are reserved):

This is a high address range (Q8 — Q15) that requires an address greater than 32 bits. This space is visible
only for the MPU Subsystem. See Table 2-8.

Table 2-1 describes the global memory map.
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Table 2-1. L3_MAIN Memory Map

Quarter Region Name Start_Address End_Address Size  Description
(hex) (hex)
Q0 GPMC() 0x0000_0000 Ox1FFF_FFFF 512 MiB 8/16 ExX(/R/W

(1GiB)
PCIE_SS1 0x2000_0000  Ox2FFF_FFFF 256 MiB PCle_SS1 configuration space
PCIE_SS2 0x3000_0000 Ox3FFF_FFFF 256 MiB PCle_SS2 configuration space

Q1 Reserved 0x4000_0000  O0x402F_FFFF 3 MiB Reserved

(1GiB)
OCMC_RAM1 0x4030_0000  0x4037_FFFF 512 KiB 32bit ExX/R/W
Reserved 0x4038_0000 0x403F_FFFF 512 KiB Reserved
OCMC_RAM2() 0x4040_0000 Ox404F_FFFF 1 MiB  32bit Ex(")/R/W
OCMC_RAM3(@) 0x4050_0000 Ox405F_FFFF 1 MiB  32bit Ex(")/R/W
Reserved 0x4060_0000 Ox407F_FFFF 2 MiB Reserved
DSP1_L2_SRAM 0x4080_0000  0x4084_7FFF 288 KiB DSP1 L2 SRAM and cache. See Table 2-10.
Reserved 0x4084_8000 Ox40CF_FFFF 4832 KiB Reserved
DSP1_SYSTEM 0x40D0_0000 0x40D0_OFFF 4 KiB DSP1 System MMR block
DSP1_MMUOCFG 0x40D0_1000 0x40DO_1FFF 4 KiB DSP1 MMUO configuration
DSP1_MMU1CFG 0x40D0_2000 0x40DO_2FFF 4 KiB DSP1 MMU1 configuration
DSP1_FWOCFG 0x40D0_3000 0x40D0_3FFF 4 KiB DSP1 Firewall 0 config
DSP1_FW1CFG 0x40D0_4000 0x40D0_4FFF 4 KiB  DSP1 Firewall 1 config
DSP1_EDMA_TCO 0x40D0_5000 0x40D0_5FFF 4 KiB  DSP1 EDMA Transfer Controller O
DSP1_EDMA_TC1 0x40D0_6000 0x40D0_6FFF 4 KiB  DSP1 EDMA Transfer Controller 1
DSP1_NoC 0x40D0_7000 0x40D0_7FFF 4 KiB  DSP1 interconnect registers
Reserved 0x40D0_8000 0x40D0_FFFF 32 KiB Reserved
DSP1_EDMA_CC 0x40D1_0000 0x40D1_7FFF 32 KiB DSP1 EDMA Channel Controller
Reserved 0x40D1_8000 Ox40DF_FFFF 928 KiB Reserved
DSP1_L1P_SRAM 0x40E0_0000  Ox40EO0_7FFF 32 KiB DSP1L1P Cache/RAM
Reserved 0x40EO0_8000 Ox40EF_FFFF 992 KiB Reserved
DSP1_L1D_SRAM 0x40F0_0000  Ox40F0_7FFF 32 KiB DSP1L1D Cache/RAM
Reserved 0x40F0_8000 Ox40FF_FFFF 992 KiB Reserved
DSP2_L2_SRAM 0x4100_0000  0x4104_7FFF 288 KiB DSP2 L2 SRAM and cache. See Table 2-10.
Reserved 0x4104_8000 Ox414F_FFFF 4832 KiB Reserved
DSP2_SYSTEM 0x4150_0000  0x4150_OFFF 4 KiB DSP2 System MMR block
DSP2_MMUOCFG 0x4150_1000  0x4150_1FFF 4 KiB DSP2 MMUO configuration
DSP2_MMU1CFG 0x4150_2000  0x4150_2FFF 4 KiB DSP2 MMU1 configuration
DSP2_FWOCFG 0x4150_3000  0x4150_3FFF 4 KiB  DSP2 Firewall 0 config
DSP2_FW1CFG 0x4150_4000 0x4150_4FFF 4 KiB DSP2 Firewall 1 config
DSP2_EDMA_TCO 0x4150_5000 0x4150_5FFF 4 KiB  DSP2 EDMA Transfer Controller 0
DSP2_EDMA_TC1 0x4150_6000 0x4150_6FFF 4 KiB DSP2 EDMA Transfer Controller 1
DSP2_NoC 0x4150_7000 0x4150_7FFF 4 KiB  DSP2 interconnect registers
Reserved 0x4150_8000 0x4150_FFFF 32 KiB Reserved
DSP2_EDMA_CC 0x4151_0000 0x4151_7FFF 32 KiB DSP2 EDMA Channel Controller
Reserved 0x4151_8000 Ox415F_FFFF 928 KiB Reserved
DSP2_L1P_SRAM 0x4160_0000  0x4160_7FFF 32 KiB DSP2 L1P Cache/RAM
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Table 2-1. L3_MAIN Memory Map (continued)

Quarter Region Name Start_Address End_Address Size  Description
(hex) (hex)

Reserved 0x4160_8000 Ox416F_FFFF 992 KiB Reserved

DSP2_L1D_SRAM 0x4170_0000  0Ox4170_7FFF 32 KiB DSP2L1D Cache/RAM

Reserved 0x4170_8000 Ox417F_FFFF 992 KiB Reserved

OCMC_RAM1_CBUF 0x4180_0000 Ox41FF_FFFF 8 MiB OCMC RAM1 CBUF virtual address space (Bit 31
needs to be set on the OCMC data interface)

EVE1 0x4200_0000 Ox420F_FFFF 1 MiB EVE1 configuration space

EVE2 0x4210_0000 Ox421F_FFFF 1 MiB EVE2 configuration space

ISS 0x4220_0000 0x422F _FFFF 1 MiB  ISS configuration space [New DRA7xxP feature versus
DRA75x/DRA74x]

Reserved 0x4230_0000 Ox42BF_FFFF 9 MiB Reserved

MCAN 0x42C0_0000 Ox42FF_FFFF 4 MiB  MCAN configuration space [New DRA7xxP feature
versus DRA75x/DRA74x]

Reserved 0x4300_0000 0x432F_FFFF 3 MiB Reserved

EDMA_TPCC 0x4330_0000  Ox433F_FFFF 1MiB EDMA TPCC configuration space

EDMA_TCO 0x4340_0000 O0x434F_FFFF 1 MiB EDMA TPTC1 configuration space

EDMA_TC1 0x4350_0000 O0x435F_FFFF 1 MiB EDMA TPTC2 configuration space

Reserved 0x4360_0000 Ox43FF_FFFF 10 MiB Reserved

L3_MAIN_SN 0x4400_0000 O0x457F_FFFF 24 MiB L3 configuration registers (Service Network)

McASP1 0x4580_0000 Ox45BF_FFFF 4 MiB  McASP1 data port

McASP2 0x45C0_0000 Ox45FF_FFFF 4 MiB  McASP2 data port

McASP3 0x4600_0000  O0x463F_FFFF 4 MiB  McASP3 data port

VCP1 0x4640_0000 0x4640_FFFF 64 KiB VCP1 configuration space

Reserved 0x4641_0000 Ox467F_FFFF 4032 KiB Reserved

VCP2 0x4680_0000 O0x4680_FFFF 64 KiB VCP2 configuration space

Reserved 0x4681_0000 Ox47FF_FFFF 24 MiB Reserved

L4_PER1 0x4800_0000 O0x481F_FFFF 2 MiB L4_PER1 domain. See Table 2-5

Reserved 0x4820_0000 O0x483F_FFFF 2 MiB MPU private memory space. See Table 2-8

L4_PER2 0x4840_0000 O0x487F_FFFF 4 MiB L4_PER2 domain. See Table 2-6

L4_PER3 0x4880_0000 Ox48FF_FFFF 8 MiB  L4_PERS3 domain. See Table 2-7

OCMC_RAM2_CBUF 0x4900_0000 O0x497F_FFFF 8 MiB OCMC RAM2 CBUF virtual address space (Bit 31
needs to be set on the OCMC data interface)

OCMC_RAM3_CBUF 0x4980_0000 Ox49FF_FFFF 8 MiB OCMC RAM3 CBUF virtual address space (Bit 31
needs to be set on the OCMC data interface)

L4_CFG 0x4A00_0000 Ox4ADF_FFFF 14 MiB L4_CFG domain. See Table 2-3

L4_WKUP O0x4AE0_0000 Ox4AFF_FFFF 2MiB L4_WKUP domain. See Table 2-4

Reserved 0x4B00_0000 O0x4B2F_FFFF 3 MiB Reserved

QSPI_ADDRSPO 0x4B30_0000 Ox4B3F_FFFF 1 MiB QSPI MMR space (Maddrspace 0)

Reserved 0x4B40_0000 Ox4BFF_FFFF 12 MiB Reserved

EMIF1 0x4C00_0000 Ox4CFF_FFFF 16 MiB EMIF1 configuration registers

EMIF2 0x4D00_0000 O0x4DFF_FFFF 16 MiB EMIF2 configuration registers

DMM 0x4E00_0000 Ox4FFF_FFFF 32 MiB DMM configuration registers

GPMC 0x5000_0000  Ox50FF_FFFF 16 MiB GPMC configuration registers

PCIE_SS1 0x5100_0000 Ox517F_FFFF 8 MiB  PCIE_SS1 configuration registers

PCIE_SS2 0x5180_0000 0x51FF_FFFF 8 MiB  PCIE_SS2 configuration registers

Reserved 0x5200_0000 Ox53FF_FFFF 32 MiB Reserved

L3_INSTR 0x5400_0000 Ox547F_FFFF 8 MiB  Emulation domain. See Table 2-2
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Table 2-1. L3_MAIN Memory Map (continued)
Quarter Region Name Start_Address End_Address Size  Description
(hex) (hex)
CT_TBR 0x5480_0000 Ox54FF_FFFF 8 MiB  Emulation domain. See Table 2-2
IPU2_ROM 0x5500_0000  0x5500_3FFF 16 KiB IPU2_ROM
Reserved 0x5500_4000 0x5501_FFFF 112 KiB Reserved
IPU2_RAM 0x5502_0000 0x5502_FFFF 64 KiB IPU2_RAM
Reserved 0x5503_0000  0x5507_FFFF 320 KiB Reserved
Reserved 0x5508_0000  0x5508_07FF 2KiB  Reserved
IPU2_UNICACHE_MMU 0x5508_0800  0x5508_OFFF 2KiB  IPU2_UNICACHE_MMU config registers
Reserved 0x5508_1000 0x5508_1FFF 4KiB  Reserved
IPU2_MMU 0x5508_2000  0x5508_2FFF 4 KiB  IPU2_MMU config registers
Reserved 0x5508_3000 0x55FF_FFFF 16 MiB Reserved
GPU 0x5600_0000 Ox57FF_FFFF 32 MiB 3D GPU domain
DSS 0x5800_0000 O0x587F_FFFF 8 MiB  DSS domain
IPU1_ROM 0x5880_0000 Ox58FF_FFFF 16 KiB IPU1_ROM
Reserved 0x5880_4000 0x5881_FFFF 112 KiB Reserved
IPU1_RAM 0x5882_0000 0x5882_FFFF 64 KiB IPU1_RAM
Reserved 0x5883_0000 0x5887_FFFF 320 KiB Reserved
Reserved 0x5888_0000 0x5888_07FF 2KiB  Reserved
IPU1_UNICACHE_MMU 0x5888_0800  0x5888_OFFF 2KiB  IPU1_UNICACHE_MMU config registers
Reserved 0x5888_1000 0x5888_1FFF 4KiB  Reserved
IPU1_MMU 0x5888_2000  0x5888_2FFF 4 KiB IPU1_MMU config registers
Reserved 0x5888_3000 O0x58FF_FFFF 8 MiB Reserved
BB2D 0x5900_0000 Ox59FF_FFFF 16 MiB 2D graphics accelerator
IVA_CONFIG 0x5A00_0000 Ox5A3F_FFFF 4 MiB IVA CONFIG domain
Reserved 0x5A40_0000 Ox5AFF_FFFF 12 MiB Reserved
IVA_SL2IF 0x5B00_0000 Ox5B3F_FFFF 4 MiB  IVA SL2IF domain
Reserved 0x5B40_0000 Ox5BFF_FFFF 12 MiB Reserved
QSPI_ADDRSP1 0x5C00_0000 Ox5FFF_FFFF 64 MiB QSPI CS0/CS1/CS2/CS3 space (Maddrspace 1)
TILER 0x6000_0000 Ox7FFF_FFFF 512 MiB SDRAM addressing through DMM with TILER off
Q2®) DDR-SDRAM address space

(1GB) "EmiF1_sDbrAM_cso 0x8000_0000 OxBFFF_FFFF  1GiB EMIF1 CSO0: Access to DDR

EMIF2_SDRAM_CS0 0x8000_0000 OxBFFF_FFFF 1 GiB EMIF2 CSO0: Access to DDR
Q3©®)  EMIF1_SDRAM_CS0 0xC000_0000 OxFFFF_FFFF 1GiB EMIF1 CSO0: Access to DDR
(1GiB) "EniF2 SDRAM_CS0 0xC000_0000 OxFFFF_FFFF  1GB EMIF2 CSO: Access to DDR

M
@

3

Ex = Executable

OCMC_RAM2 and OCMC_RAMBS banks are not present on DRA74x devices, but are included in some of the DRA75x devices. For
details, see the device data manual.
Depending on the DMM_LISA_MAP_i settings the Q2 address space can be configured in the following ways:

» Allocated only to EMIF1_SDRAM_CS0
» Allocated only to EMIF2_SDRAM_CS0
» Shared between EMIF1_SDRAM_CS0 and EMIF2_SDRAM_CSO0 but not interleaved
* Interleaved between EMIF1_SDRAM_CSO0 and EMIF2_SDRAM_CS0

The same applies to the Q3 address space.
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2.2.1 L3_INSTR Memory Map

The L3_INSTR interconnect is a 8-MiB space composed of the L3 _INSTR interconnect configuration registers

and module registers.

Table 2-2 describes the mapping of the registers for the L3_INSTR interconnect.
Table 2-2. L3_INSTR Memory Map

Region name Start_address End_address Size Description
(hex) (hex)

CT_STM_ADD_SP_0 0x5400_0000 0x540F_FFFF 1MiB MIPI_STM - System Trace (address space
0)

CT_STM_ADD_SP_1 0x5410_0000 0x5413_FFFF 256KiB  MIPI_STM - System Trace (address space
1)

MPU_CO0_DEBUG 0x5414_0000 0x5414_1FFF 8KiB MPU_CO0 Debug Performance Monitoring
Unit

MPU_C1_DEBUG 0x5414_2000 0x5414_3FFF 8KiB MPU_C1 Debug Performance Monitoring
Unit

Reserved 0x5414_4000 0x5414_7FFF 16KiB  Reserved

MPU_CO0_CS_CTI_MPU 0x5414_8000 0x5414_8FFF 4KiB Cross Triggering Interface (CTIO
component)

MPU_C1_CS_CTI_MPU 0x5414_9000 0x5414_9FFF 4KiB Cross Triggering Interface (CTI1
component)

Reserved 0x5414_A000 0x5414_BFFF 8KiB Reserved

MPU_CO0_CS_PTM_MPU 0x5414_C000 0x5414_CFFF 4KiB Processor Trace Macrocell Component 0

MPU_C1_CS_PTM_MPU 0x5414_DO000 0x5414_DFFF 4KiB Processor Trace Macrocell Component 1

Reserved 0x5414_E000 0x5415_7FFF 40KiB  Reserved

MPU_CS_TF 0x5415_8000 0x5415_8FFF 4KiB CS_TF (APBvV3) - Trace Funnel for MPU

DAP_PC 0x5415_9000 0x5415_9FFF 4KiB DAP_PC

MPU_CS_STM 0x5415_A000 0x5415_AFFF 4KiB CoreSight™ System Trace Module

ATB_FIFO_SGU 0x5415_B000 0x5415_BFFF 4KiB AMBA® Trace Buffer Static Gathering Unit

Reserved 0x5415_C000 0x5415_EFFF 12KiB  Reserved

T2ASYNC_APB_MPU_DEBUG 0x5415_F000 0x5415_FFFF 4KiB APB Bridge control and time-out register

_MPU_MPU

DRM 0x5416_0000 0x5416_OFFF 4KiB DRM (OCP) - Debug Register Mapping

CT_STM_CONF_PORT 0x5416_1000 0x5416_1FFF 4KiB MIPI_STM(OCP) configuration port -
System Trace

Reserved 0x5416_2000 0x5416_2FFF 4KiB Reserved

CS_TPIU 0x5416_3000 0x5416_3FFF 4KiB CS_TPIU (APBv3) - Trace Port Interface
Unit

DEBUGSS_CS_TF_1 0x5416_4000 0x5416_4FFF 4KiB CS_TF (APBvV3) - Trace Funnel for
DEBUGSS

Reserved 0x5416_5000 0x5416_6FFF 8KiB Reserved

CT_TBR 0x5416_7000 0x5416_7FFF 4KiB C-Tools Trace Buffer

CT_UART 0x5416_8000 0x5416_8FFF 4KiB C-Tools UART

DEBUGSS_CS_CTI 0x5416_9000 0x5416_9FFF 4KiB Cross Triggering Interface

DEBUGSS _CS_CTM 0x5416_A000 0x5416_AFFF 4KiB Core Sight -System Trace Module

MASTER_TIMESTAMP 0x5416_B000 0x5416_BFFF 4KiB Master Time Stamp

Reserved 0x5416_C000 0x5417_OFFF 20KiB  Reserved

DEBUGSS_OCP2SCP 0x5417_1000 0x5417_1FFF 4KiB Interconnect registers

L4 CFG_EMU 0x5417_2000 0x5417_2FFF 4KiB Interconnect registers

Reserved 0x5417_3000 0x5417_FFFF 52KiB  Reserved
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Table 2-2. L3_INSTR Memory Map (continued)

Region name Start_address End_address Size Description

(hex) (hex)
L3 _INSTR_EMU 0x5418_0000 0x5418_OFFF 4KiB Interconnect registers
Reserved

0x5418_1000 0x547F_FFFF 6652KiB Reserved
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2.3 L4 Memory Map

The L4 interconnects handle transfers with peripherals. The L4 interconnect comprises the following
interconnects:

- L4 _CFG
« L4 WKUP
. L4_PER1
.+ L4_PER2
.+ L4_PER3

The L4 interconnect can be configured to tune the access according to the characteristics of each module.

The following sections describe the register mapping of the L4 interconnect. Software configures these registers.

2.3.1 L4_CFG Memory Map

The L4_CFG interconnect is a 12-MiB space composed of the L4_CFG interconnect configuration registers and
the module registers.

Table 2-3 describes the mapping of the registers for the L4 CFG interconnect.

Note

All memory spaces described as modules provide direct access to module registers outside the
L4 CFG interconnect. All other accesses are internal to the L4_CFG interconnect.

Table 2-3. L4_CFG Memory Map

Module name Region Name Start_address End_address Size  Description
(hex) (hex)
L4_CFG L4_CFG_AP 0x4A00_0000 0x4A00_O7FF 2KiB  Address protection
L4_CFG_LA 0x4A00_0800 0x4A00_OFFF 2KiB  Link agent
L4_CFG_IA_IPO 0x4A00_1000 0x4A00_1FFF 4KiB Initiator port
CTRL_MODULE TP_CTRL_MODULE 0x4A00_2000 0x4A00_3FFF 8KiB  Module target port
_CORE _CORE_TARG
TA_CTRL_MODULE 0x4A00_4000 0x4A00_4FFF 4KiB L4 target agent
_CORE_TARG
CM_CORE TP_CM_CORE_AON 0x4A00_5000 0x4A00_5FFF 4KiB  Module target port
_AON _TARG
TA_CM_CORE_AON 0x4A00_6000 0x4A00_6FFF 4KiB L4 target agent
_TARG
Reserved Reserved 0x4A00_7000 0x4A00_7FFF 4KiB  Reserved
CM_CORE TP_CM_CORE_TARG 0x4A00_8000 0x4A00_9FFF 8KiB  Module target port
TA_CM_CORE_TARG 0x4A00_A000 0x4A00_AFFF 4KiB L4 target agent
Reserved Reserved 0x4A00_B000 0x4A05_5FFF 148KiB Reserved
DMA_SYSTEM TP_DMA_SYSTEM_TARG 0x4A05_6000 0x4A05_6FFF 4KiB  Module target port
TA_DMA_SYSTEM_TARG 0x4A05_7000 0x4A05_T7FFF 4KiB L4 target agent
Reserved Reserved 0x4A05_8000 0x4A07_FFFF 156KiB Reserved
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Table 2-3. L4_CFG Memory Map (continued)

Module name Region Name

Start_address
(hex)

End_address
(hex)

Size  Description

OCP2SCP1 TP_OCP2SCP1_TARG 0x4A08_0000 0x4A08_3FFF 16KiB  Module target port - OCP2SCP
module registers
TP_OCP2SCP1_USB 0x4A08_4000 0x4A08_43FF 1KiB  Module target port - OCP2SCP
_PHY1_CORE_TARG target - USB2PHY1
Reserved 0x4A08_4400 0x4A08_47FF 1KiB  Reserved
Reserved 0x4A08_4800 0x4A08_4BFF 1KiB  Reserved
TP_OCP2SCP1_DPLLCTRL 0x4A08_4C00 0x4A08_4FFF 1KiB  Module target port
_USB_OTG_SS_TARG - OCP2SCP target-
DPLLCTRL_USB_OTG_SS
TP_OCP2SCP1_USB 0x4A08_5000 0x4A08_53FF 1KiB  Module target port - OCP2SCP
_PHY2_CORE_TARG target - USB2PHY2
Reserved Reserved 0x4A08 5400 0x4A08_7FFF 11KiB  Reserved
L4 CFG TA_OCP2SCP1_TARG 0x4A08_8000 0x4A08_8FFF 4Kib L4 target agent
Reserved Reserved 0x4A08 9000 0x4A08_FFFF 28KiB  Reserved
OCP2SCP3 TP_OCP2SCP3_TARG 0x4A09_0000 0x4A09_3FFF 16KiB  Module target port - OCP2SCP
module registers
Reserved 0x4A09_4000 0x4A09_43FF 1KiB  Reserved
Reserved 0x4A09_4400 0x4A09_47FF 1KiB  Reserved
TP_OCP2SCP3_DPLLCTRL 0x4A09_4800 0x4A09_4BFF 1KiB  Module target port - OCP2SCP
_PCIE1_TARG target- DPLLCTRL_PCIE
Reserved Reserved 0x4A09_4C00 0x4A09_4FFF 1KiB  Reserved
OCP2SCP3 Reserved 0x4A09_5000 0x4A09_53FF 1KiB  Reserved
Reserved 0x4A09_5400 0x4A09_57FF 1KiB  Reserved
Reserved Reserved 0x4A09 5800 0x4A09_5FFF 2KiB  Reserved
OCP2SCP3 Reserved 0x4A09_6000 0x4A09_63FF 1KiB  Reserved
Reserved 0x4A09_6400 0x4A09_67FF 1KiB  Reserved
TP_OCP2SCP3_DPLLCTRL 0x4A09_6800 0x4A09_6BFF 1KiB  Module target port - OCP2SCP
_SATA_TARG target- DPLLCTRL_SATA
Reserved Reserved 0x4A09_6C00 0x4A09_7FFF 5KiB  Reserved
L4_CFG TA_OCP2SCP3_TARG 0x4A09_8000 0x4A09_8FFF 4KiB L4 target agent
Reserved Reserved 0x4A09_9000 0x4A09_FFFF 28KiB  Reserved
OCP2SCP2 TP_OCP2SCP2_TARG 0x4A0A_0000 0x4A0A_3FFF 16KiB  Module target port - OCP2SCP
module registers
TP_OCP2SCP2_DPLLCTRL 0x4A0A_4000 0x4A0A_43FF 1KiB  Module target port - OCP2SCP
_VIDEO1_TARG target - DPLLCTRL_VIDEO1
Reserved Reserved 0x4A0A_4400 0x4A0A_4FFF 3KiB  Reserved
OCP2SCP2 TP_OCP2SCP2_DPLLCTRL 0x4A0A_5000 0x4A0A_53FF 1KiB  Module target port - OCP2SCP
_VIDEO2_TARG target - DPLLCTRL_VIDEO2
Reserved Reserved 0x4A0A_5400 0x4A0A_5FFF 3KiB  Reserved
OCP2SCP2 TP_OCP2SCP2_DPLLCTRL 0x4A0A_6000 0x4A0A_63FF 1KiB  Module target port - OCP2SCP
_HDMI_TARG target - DPLLCTRL_HDMI
Reserved Reserved 0x4A0A_6400 0x4A0A_7FFF 7KiB  Reserved
L4 CFG TA_OCP2SCP2_TARG 0x4A0A_8000 0x4A0A_8FFF 4KiB L4 target agent
Reserved Reserved 0x4A0A_9000 0x4AO0F _3FFF 300KiB Reserved
MAILBOX1 TP_MAILBOX1_TARG 0x4A0F_4000 0x4AOF_4FFF 4KiB  Module target port
TA_MAILBOX1_TARG 0x4A0F_5000 0x4AO0F_5FFF 4KiB L4 target agent
SPINLOCK TP_SPINLOCK_TARG 0x4A0F_6000 0x4A0F_6FFF 4KiB  Module target port

TA_SPINLOCK_TARG

0x4A0F_7000

O0x4AO0F_7FFF

4KiB L4 target agent
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Memory Mapping

Table 2-3. L4_CFG Memory Map (continued)

Module name Region Name Start_address End_address Size  Description
(hex) (hex)
Reserved Reserved 0x4A0F_8000 0x4A10_1FFF 40KiB  Reserved
OCP_WP_NOC TP_OCP_WP_NOC_TARG 0x4A10_2000 0x4A10_2FFF 4KiB  Module target port
TA_OCP_WP_NOC_TARG 0x4A10_3000 0x4A10_3FFF 4KiB L4 target agent
Reserved Reserved 0x4A10_4000 0x4A13_FFFF 240KiB Reserved
SATA TP_SATA_TARG 0x4A14_0000 0x4A14_FFFF 64KiB  Module target port
TA_SATA_TARG 0x4A15_0000 0x4A15_OFFF 4KiB L4 target agent
EVE1 TP_EVE1_FW_CFG_TARG 0x4A15_1000 0x4A15_1FFF 4KiB  Module target port
TA_EVE1_FW_CFG_TARG 0x4A15_2000 0x4A15_2FFF 4KiB L4 target agent
EVE2 TP_EVE2_FW_CFG_TARG 0x4A15_3000 0x4A15_3FFF 4KiB  Module target port
TA_EVE2_FW_CFG_TARG 0x4A15_4000 0x4A15_4FFF 4KiB L4 target agent
Reserved Reserved 0x4A15_5000 0x4A15_8FFF 16KiB  Reserved
PCIE_SS2 TP_PCIE_SS2_FW 0x4A15_9000 0x4A15_9FFF 4KiB  Module target port
_CFG_TARG
TA_PCIE_SS2_FW 0x4A15_A000 0x4A15_AFFF 4KiB L4 target agent
_CFG_TARG
IPU1 TP_IPU1_FW_CFG_TARG 0x4A15_B000 0x4A15_BFFF 4KiB  Module target port
TA_IPU1_FW_CFG_TARG 0x4A15_C000 0x4A15_CFFF 4KiB L4 target agent
VCP1 TP_VCP1_FW_CFG_TARG 0x4A15_D000 0x4A15_DFFF 4KiB  Module target port
TA_VCP1_FW_CFG_TARG 0x4A15_E000 0x4A15_EFFF 4KiB L4 target agent
VCP2 TP_VCP2_FW_CFG_TARG 0x4A15_F000 0x4A15_FFFF 4KiB  Module target port
TA_VCP2_FW_CFG_TARG 0x4A16_0000 0x4A16_OFFF 4KiB L4 target agent
EDMA_TPCC TP_EDMA_TPCC_FW_CFG 0x4A16_1000 0x4A16_1FFF 4KiB  Module target port
_TARG
TA_EDMA_TPCC_FW 0x4A16_2000 0x4A16_2FFF 4KiB L4 target agent
_CFG_TARG
EDMA_TCO TP_EDMA_TCO_FW 0x4A16_3000 0x4A16_3FFF 4KiB  Module target port
_CFG_TARG
TA_EDMA_TCO_FW 0x4A16_4000 0x4A16_4FFF 4KiB L4 target agent
_CFG_TARG
PCIE_SS1 TP_PCIE_SS1_FW 0x4A16_5000 0x4A16_5FFF 4KiB  Module target port
_CFG_TARG
TA_PCIE_SS1_FW 0x4A16_6000 0x4A16_6FFF 4KiB L4 target agent
_CFG_TARG
McASP1 TP_MCASP1_FW 0x4A16_7000 0x4A16_T7FFF 4KiB  Module target port
_CFG_TARG
TA_MCASP1_FW 0x4A16_8000 0x4A16_8FFF 4KiB L4 target agent
_CFG_TARG
McASP2 TP_MCASP2_FW 0x4A16_9000 0x4A16_9FFF 4KiB  Module target port
_CFG_TARG
TA_MCASP2_FW_CFG 0x4A16_A000 0x4A16_AFFF 4KiB L4 target agent
_TARG
McASP3 TP_MCASP3_FW 0x4A16_B000 0x4A16_BFFF 4KiB  Module target port
_CFG_TARG
TA_MCASP3_FW 0x4A16_C000 0x4A16_CFFF 4KiB L4 target agent
_CFG_TARG
Reserved Reserved 0x4A16_D000 0x4A17_OFFF 16KiB  Reserved
DSP1 TP_DSP1_FW_CFG_TARG 0x4A17_1000 0x4A17_1FFF 4KiB  Module target port
TA_DSP1_FW_CFG_TARG 0x4A17_2000 0x4A17_2FFF 4KiB L4 target agent
DSP2 TP_DSP2_FW_CFG_TARG 0x4A17_3000 0x4A17_3FFF 4KiB  Module target port
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Table 2-3. L4_CFG Memory Map (continued)
Module name Region Name Start_address End_address Size  Description
(hex) (hex)
TA_DSP2_FW_CFG_TARG 0x4A17_4000 0x4A17_4FFF 4KiB L4 target agent
Reserved Reserved 0x4A17_5000 0x4A17_8FFF 16KiB  Reserved
QSPI TP_QSPI_FW_CFG_TARG 0x4A17_9000 0x4A17_9FFF 4KiB  Module target port
TA_QSPI_FW_CFG_TARG 0x4A17_A000 0x4A17_AFFF 4KiB L4 target agent
Reserved Reserved 0x4A17_B000 0x4A20_9FFF 572KiB Reserved
MA_MPU TP_MA_MPU_NTTP_FW 0x4A20_A000 0x4A20_AFFF 4KiB  Module target port
_NTTP _CFG_TARG
TA_MA_MPU_NTTP_FW 0x4A20_B000 0x4A20_BFFF 4KiB L4 target agent
_CFG_TARG
EMIF_OCP_FW TP_EMIF_OCP_FW 0x4A20_C000 0x4A20_CFFF 4KiB  Module target port
_CFG_TARG
TA_EMIF_OCP_FW 0x4A20_D000 0x4A20_DFFF 4KiB L4 target agent
_CFG_TARG
OCMC_RAM2 TP_OCMC_RAM2_FW 0x4A20_E000 0x4A20_EFFF 4KiB  Module target port
_CFG_TARG
TA_OCMC_RAM2_FW 0x4A20_F000 0x4A20_FFFF 4KiB L4 target agent
_CFG_TARG
GPMC TP_GPMC_FW 0x4A21_0000 0x4A21_OFFF 4KiB  Module target port
_CFG_TARG
TA_GPMC_FW 0x4A21_1000 0x4A21_1FFF 4KiB L4 target agent
_CFG_TARG
OCMC_RAM1 TP_OCMC_RAM1_FW_CFG_T 0x4A21_2000 0x4A21_2FFF 4KiB  Module target port
ARG
TA_OCMC_RAM1_FW_CFG_T 0x4A21_3000 0x4A21_3FFF 4KiB L4 target agent
ARG
GPU TP_GPU_FW_CFG_TARG 0x4A21_4000 0x4A21_4FFF 4KiB  Module target port
TA_GPU_FW_CFG_TARG 0x4A21_5000 0x4A21_5FFF 4KiB L4 target agent
Reserved Reserved 0x4A21_6000 0x4A21_7FFF 8KiB  Reserved
IPU2 TP_IPU2_FW_CFG_TARG 0x4A21_8000 0x4A21_8FFF 4KiB  Module target port
TA_IPU2_FW_CFG_TARG 0x4A21_9000 0x4A21_9FFF 4KiB L4 target agent
BB2D TP_BB2D_FW_CFG_TARG 0x4A21_A000 0x4A21_AFFF 4KiB  Module target port
TA_BB2D_FW_CFG_TARG 0x4A21_B000 0x4A21_BFFF 4KiB L4 target agent
DSS TP_DSS_FW_CFG_TARG 0x4A21_C000 0x4A21_CFFF 4KiB  Module target port
TA_DSS_FW_CFG_TARG 0x4A21_D000 0x4A21_DFFF 4KiB L4 target agent
IVA TP_IVA_SL2IF_FW 0x4A21_E000 0x4A21_EFFF 4KiB  Module target port
_CFG_TARG
TA_IVA_SL2IF_FW 0x4A21_F000 0x4A21_FFFF 4KiB L4 target agent
_CFG_TARG
IVA TP_IVA_CONFIG_FW 0x4A22_0000 0x4A22_OFFF 4KiB  Module target port
_CFG_TARG
TA_IVA_CONFIG_FW 0x4A22_1000 0x4A22_1FFF 4KiB L4 target agent
_CFG_TARG
Reserved Reserved 0x4A22_2000 0x4A22_3FFF 8KiB  Reserved
DEBUGSS TP_DEBUGSS_CT_TBR 0x4A22_4000 0x4A22_AFFF 4KiB  Module target port. See Table
_FW_CFG_TARG 2.2
TA_DEBUGSS_CT_TBR 0x4A22_5000 0x4A22_5FFF 4KiB L4 target agent
_FW_CFG_TARG
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Table 2-3. L4_CFG Memory Map (continued)

Module name Region Name Start_address End_address Size  Description
(hex) (hex)

L3_INSTR TP_L3_INSTR_FW 0x4A22_6000 0x4A22_6FFF 4KiB  Module target port
_CFG_TARG
TA_L3_INSTR_FW 0x4A22_7000 0x4A22_T7FFF 4KiB L4 target agent
_CFG_TARG

Reserved Reserved 0x4A22_8000 0x4A22_9FFF 8MiB  Reserved

OCMC_RAM3 TP_OCMC_RAM3_FW 0x4A22_A000 0x4A22_AFFF 4MiB  Module target port
_CFG_TARG
TA_OCMC_RAM3_FW 0x4A22_B000 0x4A22_BFFF 4MiB L4 target agent
_CFG_TARG

Reserved Reserved 0x4A22_C000 0x4ADF_FFFF 12112MiB Reserved

2.3.2 L4_WKUP Memory Map

The L4 _WKUP interconnect is a 256-KiB space composed of the L4 WKUP interconnect configuration registers
and the module registers.

Table 2-4 describes the mapping of the registers for the L4 WKUP interconnect.

Note

All memory spaces described as modules provide direct access to module registers outside the
L4 WKUP interconnect. All other accesses are internal to the L4_WKUP interconnect.

Table 2-4. L4_WKUP Memory Map

Module name Region name Start_address End_address Size Description
(hex) (hex)

L4_WKUP L4_WKUP_AP 0x4AEQ_0000 Ox4AEQ_O7FF 2 KiB  Address protection
L4_WKUP_LA 0x4AEQ_0800 Ox4AEQ_OFFF 2 KiB  Link agent
L4_WKUP_IA_IPO 0x4AEQ0_1000 Ox4AEQ_1FFF 4 KiB Initiator port

Reserved Reserved 0x4AEOQ_2000 Ox4AEO_3FFF 8 KiB  Reserved

COUNTER_32K TP_COUNTER_32K O0x4AEQ_4000 Ox4AEQ_4FFF 4 KiB  Module target port
_TARG
TA_COUNTER_32K O0x4AEQ0_5000 Ox4AEQ_5FFF 4 KiB L4 target agent
_TARG
PRM TP_PRM_TARG O0x4AEQ_6000 Ox4AEQ_7FFF 8 KiB  Module target port
TA_PRM_TARG 0x4AEQ_8000 Ox4AEQ_8FFF 4 KiB L4 target agent
Reserved Reserved 0x4AEOQ_9000 O0x4AEQO_BFFF 12 KiB  Reserved
CTRL_MODULE TP_CTRL_MODULE 0x4AEOQ_C000 Ox4AEQ_CFFF 4 KiB  Module target port
_WKUP _WKUP_TARG
TA_CTRL_MODULE 0x4AEO0_DO000 Ox4AEQ_DFFF 4 KiB L4 target agent
_WKUP_TARG
Reserved Reserved 0x4AEO_E000 O0x4AEO_FFFF 8 KiB  Reserved
GPIO1 TP_GPIO1_TARG O0x4AE1_0000 Ox4AE1_OFFF 4 KiB  Module target port
TP_GPIO1_TARG Ox4AE1_1000 Ox4AE1_1FFF 4 KiB L4 target agent
Reserved Reserved 0x4AE1_2000 Ox4AE1_3FFF 8 KiB  Reserved
WD_TIMER2 TP_WD_TIMER2_TARG 0x4AE1_4000 Ox4AE1_4FFF 4 KiB  Module target port
TA_WD_TIMER2_TARG 0x4AE1_5000 Ox4AE1_5FFF 4 KiB L4 target agent
Reserved Reserved 0x4AE1_6000 Ox4AE1_7FFF 8 KiB  Reserved
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Table 2-4. L4_WKUP Memory Map (continued)
Module name Region name Start_address End_address Size Description
(hex) (hex)
TIMER1 TP_TIMER1_TARG O0x4AE1_8000 Ox4AE1_8FFF 4 KiB  Module target port
TA_TIMER1_TARG O0x4AE1_9000 Ox4AE1_9FFF 4 KiB L4 target agent
Reserved Reserved 0x4AE1_A000 Ox4AE1_BFFF 8 KiB  Reserved
KBD TP_KBD_TARG 0x4AE1_C000 Ox4AE1_CFFF 4 KiB  Module target port
TA_KBD_TARG 0x4AE1_DO000 Ox4AE1_DFFF 4 KiB L4 target agent
Reserved Reserved 0x4AE1_EO000 Ox4AE1_FFFF 8 KiB  Reserved
TIMER12 TP_TIMER12_TARG 0x4AE2_0000 O0x4AE2_OFFF 4 KiB  Module target port
TA_TIMER12_TARG 0x4AE2_1000 Ox4AE2_1FFF 4 KB L4 target agent
Reserved Reserved 0x4AE2_2000 O0x4AE2_AFFF 36 KiB Reserved
UART10 TP_UART10_TARG 0x4AE2_B000 Ox4AE2_BFFF 4 KiB  Module target port
TA_UART10_TARG 0x4AE2_C000 Ox4AE2_CFFF 4 KiB L4 target agent
Reserved Reserved 0x4AE2_DO000 O0x4AE3_BFFF 60 KiB  Reserved
DCAN1 TP_DCAN1_TARG 0x4AE3_C000 Ox4AE3_DFFF 8 KiB  Module target port
TA_DCAN1_TARG 0x4AE3_E000 Ox4AE3_EFFF 4 KB L4 target agent
Reserved Reserved O0x4AE3_F000 Ox4AFF_FFFF 1796 KiB Reserved

Note

8- and 16-bit peripherals are aligned on 32-bit address boundaries.

2414 _PER Memory Map

The L4_PER interconnect has three memory spaces:

* L4 PER1 memory space (Table 2-5)
* L4 PER2 memory space (Table 2-6)
* L4 PER3 memory space (Table 2-7)

The L4_PER interconnects are composed of the L4 PER interconnect confguration registers and the module

registers.

Note

All memory spaces described as modules provide direct access to the module registers outside the
L4_PER interconnects. All other accesses are internal to the L4_PERs interconnects.

2.4.1 L4 PER1 Memory Space Mapping
Table 2-5 describes the mapping of the registers for the L4 PER1 interconnect. DRA75
Table 2-5. L4_PER1 Memory Map

Module name Region name Start_address End_address Size Description
(hex) (hex)
L4_PER1 L4_PER1_AP 0x4800_0000 0x4800_07FF 2KiB Address protection
interconnect | 4, pERT | A 0x4800_0800 0x4800_OFFF 2KiB  Link agent

L4_PER1_IA_IPO 0x4800_1000 0x4800_13FF 1KiB Initiator port O
L4_PER1_IA_IP1 0x4800_1400 0x4800_17FF 1KiB Initiator port 1
L4_PER1_IA_IP2 0x4800_1800 0x4800_1BFF 1KiB Initiator port 2
L4_PER1_IA_IP3 0x4800_1C00 0x4800_1FFF 1KiB Initiator port 3

Reserved Reserved 0x4800_1C00 0x4801_FFFF 121KiB Reserved
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Table 2-5. L4_PER1 Memory Map (continued)

Module name  Region name Start_address End_address Size Description
(hex) (hex)
UART3 TP_UART3_TARG 0x4802_0000 0x4802_OFFF 4KiB Module target port
TA_UART3_TARG 0x4802_1000 0x4802_1FFF 4KiB L4 target agent
Reserved Reserved 0x4802_2000 0x4803_1FFF 64KiB Reserved
TIMER2 TP_TIMER2_TARG 0x4803_2000 0x4803_2FFF 4KiB Module target port
TA_TIMER2_TARG 0x4803_3000 0x4803_3FFF 4KiB L4 target agent
TIMER3 TP_TIMER3_TARG 0x4803_4000 0x4803_4FFF 4KiB Module target port
TA_TIMER3_TARG 0x4803_5000 0x4803_5FFF 4KiB L4 target agent
TIMER4 TP_TIMER4_TARG 0x4803_6000 0x4803_6FFF 4KiB Module target port
TA_TIMER4_TARG 0x4803_7000 0x4803_7FFF 4KiB L4 target agent
Reserved Reserved 0x4803_8000 0x4803_DFFF 24KiB Reserved
TIMER9 TP_TIMER9_TARG 0x4803_E000 0x4803_EFFF 4KiB Module target port
TA_TIMER9_TARG 0x4803_F000 0x4803_FFFF 4KiB L4 target agent
Reserved Reserved 0x4804_0000 0x4805_OFFF 68KiB Reserved
GPIO7 TP_GPIO7_TARG 0x4805_1000 0x4805_1FFF 4KiB Module target port
TA_GPIO7_TARG 0x4805_2000 0x4805_2FFF 4KiB L4 target agent
GPIO8 TP_GPIO8_TARG 0x4805_3000 0x4805_3FFF 4KiB Module target port
TA_GPIO8_TARG 0x4805_4000 0x4805_4FFF 4KiB L4 target agent
GPIO2 TP_GPIO2_TARG 0x4805_5000 0x4805_5FFF 4KiB Module target port
TA_GPIO2_TARG 0x4805_6000 0x4805_6FFF 4KiB L4 target agent
GPIO3 TP_GPIO3_TARG 0x4805_7000 0x4805_7FFF 4KiB Module target port
TA_GPIO3_TARG 0x4805_8000 0x4805_8FFF 4KiB L4 target agent
GPI104 TP_GPIO4_TARG 0x4805_9000 0x4805_9FFF 4KiB Module target port
TA_GPIO4_TARG 0x4805_A000 0x4805_AFFF 4KiB L4 target agent
GPIO5 TP_GPIO5_TARG 0x4805_B000 0x4805_BFFF 4KiB Module target port
TA_GPIO5_TARG 0x4805_C000 0x4805_CFFF 4KiB L4 target agent
GPIO6 TP_GPIO6_TARG 0x4805_D000 0x4805_DFFF 4KiB Module target port
TA_GPIO6_TARG 0x4805_E000 0x4805_EFFF 4KiB L4 target agent
Reserved Reserved 0x4805_F000 0x4805_FFFF 4KiB Reserved
12C3 TP_I2C3_TARG 0x4806_0000 0x4806_OFFF 4KiB Module target port
TA_I2C3_TARG 0x4806_1000 0x4806_1FFF 4KiB L4 target agent
Reserved Reserved 0x4806_2000 0x4806_5FFF 16KiB L4 interconnect target agent
UART5 TP_UART5_TARG 0x4806_6000 0x4806_6FFF 4KiB Module target port
TA_UART5_TARG 0x4806_7000 0x4806_7FFF 4KiB L4 target agent
UART6 TP_UART6_TARG 0x4806_8000 0x4806_8FFF 4KiB Module target port
TA_UART6_TARG 0x4806_9000 0x4806_9FFF 4KiB L4 target agent
UART1 TP_UART1_TARG 0x4806_A000 0x4806_AFFF 4KiB Module target port
TA_UART1_TARG 0x4806_B000 0x4806_BFFF 4KiB L4 target agent
UART2 TP_UART2_TARG 0x4806_C000 0x4806_CFFF 4KiB Module target port
TA_UART2_TARG 0x4806_D000 0x4806_DFFF 4KiB L4 target agent
UART4 TP_UART4_TARG 0x4806_E000 0x4806_EFFF 4KiB Module target port
TA_UART4_TARG 0x4806_F000 0x4806_FFFF 4KiB L4 target agent
12C1 TP_I2C1_TARG 0x4807_0000 0x4807_OFFF 4KiB Module target port
TA_I12C1_TARG 0x4807_1000 0x4807_1FFF 4KiB L4 target agent

SPRUIESD - MAY 2017 — REVISED MAY 2024

Submit Document Feedback

DRA75xP, DRA74xP, DRA77xP, DRA76xP 105
SoC for Automotive Infotainment
Silicon Revision 1.0 Texas Instruments Jacinto 6 Plus Infotainment Family of

Copyright © 2024 Texas Instruments Incorporated

Products


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUIE9
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUIE9D&partnum=DRA74XP

Memory Mapping

13 TEXAS
INSTRUMENTS

www.ti.com

Table 2-5. L4_PER1 Memory Map (continued)

Module name  Region name Start_address End_address Size Description
(hex) (hex)
12C2 TP_I2C2_TARG 0x4807_2000 0x4807_2FFF 4KiB Module target port
TA_I12C2_TARG 0x4807_3000 0x4807_3FFF 4KiB L4 target agent
Reserved Reserved 0x4807_4000 0x4807_7FFF 16KiB Reserved
ELM TP_ELM_TARG 0x4807_8000 0x4807_8FFF 4KiB Module target port
TA_ELM_TARG 0x4807_9000 0x4807_9FFF 4KiB L4 target agent
12C4 TP_I2C4_TARG 0x4807_A000 0x4807_AFFF 4KiB Module target port
TA_I12C4_TARG 0x4807_B000 0x4807_BFFF 4KiB L4 target agent
12C5 TP_I2C5_TARG 0x4807_C000 0x4807_CFFF 4KiB Module target port
TA_I2C5_TARG 0x4807_D000 0x4807_DFFF 4KiB L4 target agent
Reserved Reserved 0x4807_EO000 0x4808_5FFF 32KiB Reserved
TIMER10 TP_TIMER10_TARG 0x4808_6000 0x4808_6FFF 4KiB Module target port
TA_TIMER10_TARG 0x4808_7000 0x4808_7FFF 4KiB L4 target agent
TIMER11 TP_TIMER11_TARG 0x4808_8000 0x4808_8FFF 4KiB Module target port
TA_TIMER11_TARG 0x4808_9000 0x4808_9FFF 4KiB L4 target agent
Reserved Reserved 0x4808_A000 0x4809_7FFF 56KiB Reserved
McSPI1 TP_MCSPI1_TARG 0x4809_8000 0x4809_8FFF 4KiB Module target port
TA_MCSPI1_TARG 0x4809_9000 0x4809_9FFF 4KiB L4 target agent
McSPI2 TP_MCSPI2_TARG 0x4809_A000 0x4809_AFFF 4KiB Module target port
TA_MCSPI2_TARG 0x4809_B000 0x4809_BFFF 4KiB L4 target agent
MMC1 TP_MMC1_TARG 0x4809_C000 0x4809_CFFF 4KiB Module target port
TA_MMC1_TARG 0x4809_D000 0x4809_DFFF 4KiB L4 target agent
Reserved Reserved 0x4809_EO000 0x480A_CFFF 60KiB Reserved
MMC3 TP_MMC3_TARG 0x480A_D000 0x480A_DFFF 4KiB Module target port
TA_MMC3_TARG 0x480A_E000 0x480A_EFFF 4KiB L4 target agent
Reserved Reserved 0x480A_F000 0x480B_1FFF 12KiB Reserved
HDQ1W TP_HDQ1W_TARG 0x480B_2000 0x480B_2FFF 4KiB Module target port
TA_HDQ1W_TARG 0x480B_3000 0x480B_3FFF 4KiB L4 target agent
MMC2 TP_MMC2_TARG 0x480B_4000 0x480B_4FFF 4KiB Module target port
TA_MMC2_TARG 0x480B_5000 0x480B_5FFF 4KiB L4 target agent
Reserved Reserved 0x480B_6000 0x480B_7FFF 8KiB Reserved
McSPI3 TP_MCSPI3_TARG 0x480B_8000 0x480B_8FFF 4KiB Module target port
TA_MCSPI3_TARG 0x480B_9000 0x480B_9FFF 4KiB L4 target agent
McSPI4 TP_MCSPI4_TARG 0x480B_A000 0x480B_AFFF 4KiB Module target port
TA_MCSPI4_TARG 0x480B_B000 0x480B_BFFF 4KiB L4 target agent
Reserved Reserved 0x480B_C000 0x480D_0FFF 84KiB Reserved
MMC4 TP_MMC4_TARG 0x480D_1000 0x480D_1FFF 4KiB Module target port
TA_MMC4_TARG 0x480D_2000 0x480D_2FFF 4KiB L4 target agent
Reserved Reserved 0x480D_3000 0x483F_FFFF 3252KiB  Reserved

2.4.2 L4 PER2 Memory Map
Table 2-6 describes the mapping of the register for the L4 PER2 interconnect.
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Table 2-6. L4_PER2 Memory Map

Module name Region name Start_address End_address Size  Description
(hex) (hex)
L4_PER2 L4 PER2_AP 0x4840_0000 0x4840_07FF 2KiB  Address protection
interconnect | 4 pERS | A 0x4840_0800 0x4840_OFFF 2KiB  Link Agent
L4_PER2_IA_IPO 0x4840_1000 0x4840_13FF 1KiB Initiator Port 0
L4_PER2_IA_IP1 0x4840_1400 0x4840_17FF 1KiB Initiator Port 1
L4_PER2_IA_IP2 0x4840_1800 0x4840_1BFF 1KiB Initiator Port 2
Reserved Reserved 0x4840_1C00 0x4841_FFFF 121KiB Reserved
UART7 TP_UART7_TARG 0x4842_0000 0x4842_0FFF 4KiB  Module target port
TA_UART7_TARG 0x4842_1000 0x4842_1FFF 4KiB L4 interconnect target agent
UART8 TP_UART8_TARG 0x4842_2000 0x4842_2FFF 4KiB  Module target port
TA_UART8_TARG 0x4842_3000 0x4842_3FFF 4KiB L4 interconnect target agent
UART9 TP_UART9_TARG 0x4842_4000 0x4842_4FFF 4KiB  Module target port
TA_UART9_TARG 0x4842_5000 0x4842_5FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4842_6000 0x4842_BFFF 24KiB  Reserved
MLB TP_MLB_TARG 0x4842_C000 0x4842_CFFF 4KiB  Module target port
TA_MLB_TARG 0x4842_D000 0x4842_DFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4842_EO000 0x4843 5FFF 32KiB  Reserved
McASP4 TP_MCASP4_DAT_TARG 0x4843_6000 0x4843_6FFF 4KiB  Module target port
TA_MCASP4_DAT_TARG 0x4843_7000 0x4843_7FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4843_8000 0x4843_9FFF 8KiB  Reserved
McASP5 TP_MCASP5_DAT_TARG 0x4843_A000 0x4843_AFFF 4KiB  Module target port
TA_MCASP5_DAT_TARG 0x4843_B000 0x4843_BFFF 4KiB L4 interconnect target agent
ATL TP_ATL_TARG 0x4843_C000 0x4843_CFFF 4KiB  Module target port
TA_ATL_TARG 0x4843_D000 0x4843_DFFF 4KiB L4 interconnect target agent
PWMSS1 TP_PWMSS1_TARG 0x4843_E000 0x4843_EFFF 4KiB  Module target port
TA_PWMSS1_TARG 0x4843_F000 0x4843_FFFF 4KiB L4 interconnect target agent
PWMSS2  TP_PWMSS2_TARG 0x4844_0000 0x4844_OFFF 4KiB  Module target port
TA_PWMSS2_TARG 0x4844_1000 0x4844 _1FFF 4KiB L4 interconnect target agent
PWMSS3  TP_PWMSS3_TARG 0x4844_2000 0x4844_2FFF 4KiB  Module target port
TA_PWMSS3_TARG 0x4844_3000 0x4844_3FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4844 4000 0x4844 5FFF 8KiB  Reserved
VCP1 TP_VCP1_CFG_TARG 0x4844_6000 0x4844_6FFF 4KiB  Module target port
TA_VCP1_CFG_TARG 0x4844_7000 0x4844_T7FFF 4KiB L4 interconnect target agent
VCP2 TP_VCP2_CFG_TARG 0x4844_8000 0x4844_8FFF 4KiB  Module target port
TA_VCP2_CFG_TARG 0x4844 9000 0x4844 9FFF 4KiB L4 interconnect target agent
IODELAYCON TP_DELAYLINE_TARG 0x4844_A000 0x4844_AFFF 4KiB  Module target port
FIG
Reserved Reserved 0x4844_B000 0x4844_BFFF 4KiB  Reserved
McASP6 TP_MCASP6_DAT_TARG 0x4844_C000 0x4844_CFFF 4KiB  Module target port
TA_MCASP6_DAT_TARG 0x4844_DO000 0x4844_DFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4844 _EO000 0x4844 _FFFF 8KiB  Reserved
McASP7 TP_MCASP7_DAT_TARG 0x4845_0000 0x4845_0OFFF 4KiB  Module target port
TA_MCASP7_DAT_TARG 0x4845_1000 0x4845_ 1FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4845 2000 0x4845 3FFF 8KiB Reserved
McASP8 TP_MCASP8_DAT_TARG 0x4845_4000 0x4845_4FFF 4KiB  Module target port
TA_MCASP8_DAT_TARG 0x4845_5000 0x4845_5FFF 4KiB L4 interconnect target agent
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Table 2-6. L4_PER2 Memory Map (continued)

Module name Region name Start_address End_address Size  Description
(hex) (hex)
Reserved Reserved 0x4845_ 6000 0x4845 FFFF 40KiB  Reserved
McASP1 TP_MCASP1_CFG_TARG 0x4846_0000 0x4846_1FFF 8KiB  Module target port
TA_MCASP1_CFG_TARG 0x4846_2000 0x4846_2FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4846_3000 0x4846_3FFF 4KiB  Reserved
McASP2 TP_MCASP2_CFG_TARG 0x4846_4000 0x4846_5FFF 8KiB  Module target port
TA_MCASP2_CFG_TARG 0x4846_6000 0x4846_6FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4846_7000 0x4846_7FFF 4KiB  Reserved
McASP3 TP_MCASP3_CFG_TARG 0x4846_8000 0x4846_9FFF 8KiB  Module target port
TA_MCASP3_CFG_TARG 0x4846_A000 0x4846_AFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4846_B000 0x4846_BFFF 4KiB Reserved
McASP4 TP_MCASP4_CFG_TARG 0x4846_C000 0x4846_DFFF 8KiB  Module target port
TA_MCASP4_CFG_TARG 0x4846_EO000 0x4846_EFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4846_F000 0x4846_FFFF 4KiB  Reserved
McASP5 TP_MCASP5_CFG_TARG 0x4847_0000 0x4847_1FFF 8KiB  Module target port
TA_MCASP5_CFG_TARG 0x4847_2000 0x4847_2FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4847_3000 0x4847_3FFF 4KiB  Reserved
McASP6 TP_MCASP6_CFG_TARG 0x4847_4000 0x4847_5FFF 8KiB  Module target port
TA_MCASP6_CFG_TARG 0x4847_6000 0x4847_6FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4847_7000 0x4847_7FFF 4KiB  Reserved
McASP7 TP_MCASP7_CFG_TARG 0x4847_8000 0x4847_9FFF 8KiB  Module target port
TA_MCASP7_CFG_TARG 0x4847_A000 0x4847_AFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4847_B000 0x4847_BFFF 4KiB  Reserved
McASP8 TP_MCASP8_CFG_TARG 0x4847_C000 0x4847_DFFF 8KiB  Module target port
TA_MCASP8_CFG_TARG 0x4847_E000 0x4847_EFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4847_F000 0x4847_FFFF 4KiB  Reserved
DCAN2 TP_DCAN2_TARG 0x4848_0000 0x4848_1FFF 8KiB  Module target port
TA_DCAN2_TARG 0x4848_ 2000 0x4848_ 2FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4848_3000 0x4848_3FFF 4KiB  Reserved
GMAC_SW TP_GMAC_SW_TARG 0x4848_4000 0x4848_7FFF 16KiB  Module target port
TA_GMAC_SW_TARG 0x4848_8000 0x4848_8FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4848_ 9000 0x487F_FFFF 3548KiB Reserved
2.4.3 L4 PER3 Memory Map
Table 2-7 describes the mapping of the register for the L4_PERS interconnect.
Table 2-7. L4_PER3 Memory Map
Module name Region name tag Start_address End_address Size Description
(hex) (hex)
L4 PER3 L4 PER3_AP 0x4880_0000 0x4880_07FF 2KiB  Address protection
interconnect 7| 4" pER3 | A 0x4880_0800 0x4880_OFFF 2KiB  Link agent
L4_PER3_IA_IPO 0x4880_1000 0x4880_13FF 1KiB  Initiator Port 0
L4_PERS3_IA_IP1 0x4880_1400 0x4880_17FF 1KiB Initiator Port 1
L4_PER3_IA_IP2 0x4880_1800 0x4880_1BFF 1KiB  Initiator Port 2
Reserved Reserved 0x4880_1C00 0x4880_1FFF 1KiB Reserved
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Table 2-7. L4_PER3 Memory Map (continued)

Module name Region name tag Start_address End_address Size Description
(hex) (hex)
MAILBOX13  TP_MAILBOX13_TARG 0x4880_2000 0x4880_2FFF 4KiB  Module target port
TA_MAILBOX13_TARG 0x4880_3000 0x4880_3FFF 4KiB L4 interconnect target agent
OCMC_RAM1 TP_OCMC_RAM1 0x4880_4000 0x4880_4FFF 4KiB  Module target port
_CFG_TARG
TA_OCMC_RAM1 0x4880_5000 0x4880_5FFF 4KiB L4 interconnect target agent
_CFG_TARG
Reserved Reserved 0x4880_6000 0x4880_9FFF 16KiB Reserved
OCMC_RAM2 TP_OCMC_RAM2 0x4880_A000 0x4880_AFFF 4KiB  Module target port
_CFG_TARG
TA_OCMC_RAM2 0x4880_B000 0x4880_BFFF 4KiB L4 interconnect target agent
_CFG_TARG
Reserved Reserved 0x4880_C000 0x4880_FFFF 16KiB Reserved
OCMC_RAM3 TP_OCMC_RAM3 0x4881_0000 0x4881_OFFF 4KiB  Module target port
_CFG_TARG
TA_OCMC_RAM3 0x4881_1000 0x4881_1FFF 4KiB L4 interconnect target agent
_CFG_TARG
Reserved Reserved 0x4881_2000 0x4881_BFFF 40KiB Reserved
MMU1 TP_MMU1_TARG 0x4881_C000 0x4881_CFFF 4KiB  Module target port
TA_MMU1_TARG 0x4881_D000 0x4881_DFFF 4KiB L4 interconnect target agent
MMU2 TP_MMU2_TARG 0x4881_E000 0x4881_EFFF 4KiB  Module target port
TA_MMU2_TARG 0x4881_F000 0x4881_FFFF 4KiB L4 interconnect target agent
TIMERS TP_TIMERS5_TARG 0x4882_0000 0x4882_0OFFF 4KiB  Module target port
TA_TIMER5_TARG 0x4882_1000 0x4882_1FFF 4KiB L4 interconnect target agent
TIMERG TP_TIMER6_TARG 0x4882_2000 0x4882_2FFF 4KiB  Module target port
TA_TIMER6_TARG 0x4882_3000 0x4882_3FFF 4KiB L4 interconnect target agent
TIMER7? TP_TIMER7_TARG 0x4882_4000 0x4882_4FFF 4KiB  Module target port
TA_TIMER7_TARG 0x4882_5000 0x4882_5FFF 4KiB L4 interconnect target agent
TIMERS TP_TIMER8_TARG 0x4882_6000 0x4882_6FFF 4KiB  Module target port
TA_TIMER8_TARG 0x4882_7000 0x4882_7FFF 4KiB L4 interconnect target agent
TIMER13 TP_TIMER13_TARG 0x4882_8000 0x4882_8FFF 4KiB  Module target port
TA_TIMER13_TARG 0x4882_9000 0x4882_9FFF 4KiB L4 interconnect target agent
TIMER14 TP_TIMER14_TARG 0x4882_A000 0x4882_AFFF 4KiB  Module target port
TA_TIMER14_TARG 0x4882_B000 0x4882_BFFF 4KiB L4 interconnect target agent
TIMER15 TP_TIMER15_TARG 0x4882_C000 0x4882_CFFF 4KiB  Module target port
TA_TIMER15_TARG 0x4882_D000 0x4882_DFFF 4KiB L4 interconnect target agent
TIMER16 TP_TIMER16_TARG 0x4882_E000 0x4882_EFFF 4KiB  Module target port
TA_TIMER16_TARG 0x4882_F000 0x4882_FFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4883_0000 0x4883_7FFF 32KiB Reserved
RTC_SS TP_RTC_SS_TARG 0x4883_8000 0x4883_8FFF 4KiB  Module target port
TA_RTC_SS _TARG 0x4883_9000 0x4883 9FFF 4KiB L4 interconnect target agent
MAILBOX2  TP_MAILBOX2_TARG 0x4883_A000 0x4883_AFFF 4KiB  Module target port
TA_MAILBOX2_TARG 0x4883_B000 0x4883_BFFF 4KiB L4 interconnect target agent
MAILBOX3  TP_MAILBOX3_TARG 0x4883_C000 0x4883_CFFF 4KiB  Module target port
TA_MAILBOX3_TARG 0x4883_D000 0x4883_DFFF 4KiB L4 interconnect target agent
MAILBOX4  TP_MAILBOX4_TARG 0x4883_E000 0x4883_EFFF 4KiB  Module target port
TA_MAILBOX4_TARG 0x4883_F000 0x4883_FFFF 4KiB L4 interconnect target agent
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Table 2-7. L4_PER3 Memory Map (continued)

Module name Region name tag Start_address End_address Size Description
(hex) (hex)
MAILBOX5  TP_MAILBOX5_TARG 0x4884_0000 0x4884_OFFF 4KiB  Module target port
TA_MAILBOX5_TARG 0x4884_1000 0x4884_1FFF 4KiB L4 interconnect target agent
MAILBOX6  TP_MAILBOX6_TARG 0x4884_2000 0x4884_2FFF 4KiB  Module target port
TA_MAILBOX6_TARG 0x4884_3000 0x4884_3FFF 4KiB L4 interconnect target agent
MAILBOX7  TP_MAILBOX7_TARG 0x4884_4000 0x4884_4FFF 4KiB  Module target port
TA_MAILBOX7_TARG 0x4884_5000 0x4884_5FFF 4KiB L4 interconnect target agent
MAILBOX8  TP_MAILBOX8_TARG 0x4884_6000 0x4884_6FFF 4KiB  Module target port
TA_MAILBOX8_TARG 0x4884_7000 0x4884_7FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4884 8000 0x4885_ DFFF 88KiB Reserved
MAILBOX9  TP_MAILBOX9_TARG 0x4885_E000 0x4885_EFFF 4KiB  Module target port
TA_MAILBOX9_TARG 0x4885_F000 0x4885_FFFF 4KiB L4 interconnect target agent
MAILBOX10  TP_MAILBOX10_TARG 0x4886_0000 0x4886_0FFF 4KiB  Module target port
TA_MAILBOX10_TARG 0x4886_1000 0x4886_1FFF 4KiB L4 interconnect target agent
MAILBOX11  TP_MAILBOX11_TARG 0x4886_2000 0x4886_2FFF 4KiB  Module target port
TA_MAILBOX11_TARG 0x4886_3000 0x4886_3FFF 4KiB L4 interconnect target agent
MAILBOX12  TP_MAILBOX12_TARG 0x4886_4000 0x4886_4FFF 4KiB  Module target port
TA_MAILBOX12_TARG 0x4886_5000 0x4886_5FFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4886_6000 0x4887_FFFF 104KiB Reserved
USB1 TP_USB1_CFG_TARG 0x4888_0000 0x4889_FFFF 128KiB Module target port
TA_USB1_CFG_TARG 0x488A_0000 0x488A_OFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x488A_1000 0x488B_FFFF 124KiB Reserved
usB2 TP_USB2_CFG_TARG 0x488C_0000 0x488D_FFFF 128KiB Module target port
TA_USB2_CFG_TARG 0x488E_0000 0x488E_OFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x488E_1000 0x488F_FFFF 124KiB Reserved
USB3 TP_USB3_CFG_TARG 0x4890_0000 0x4891_FFFF 128KiB Module target port
TA_USB3_CFG_TARG 0x4892_0000 0x4892_OFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4892_1000 0x4893_FFFF 124KiB Reserved
usB4 TP_USB4_CFG_TARG 0x4894_0000 0x4895_FFFF 128KiB Module target port
TA_USB4_CFG_TARG 0x4896_0000 0x4896_OFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4896_1000 0x4896_FFFF 60KiB Reserved
VIP1 TP_VIP1_TARG 0x4897_0000 0x4897_FFFF 64KiB  Module target port
TA_VIP1_TARG 0x4898_0000 0x4898 OFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x4898 1000 0x4898 FFFF 60KiB Reserved
VIP2 TP_VIP2_TARG 0x4899_0000 0x4899_FFFF 64KiB  Module target port
TA_VIP2_TARG 0x489A_0000 0x489A_OFFF 4KiB L4 interconnect target agent
CAL TP_CAL_TARG 0x489B_0000 0x489B_FFFF 64KiB Module target port [New DRA7xxP feature
versus DRA75x/DRA74x]
TA_CAL_TARG 0x489C_0000 0x489C_OFFF 4KiB L4 interconnect target agent [New
DRA7xxP feature versus DRA75x/DRA74x]
Reserved Reserved 0x489C_1000 0x489C_FFFF 60KiB Reserved
VPE TP_VPE_TARG 0x489D_0000 0x489D_FFFF 64KiB  Module target port
TA_VPE_TARG 0x489E_0000 0x489E_OFFF 4KiB L4 interconnect target agent
Reserved Reserved 0x489E_1000 0x48FF_FFFF 6268Ki Reserved
B
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2.5 MPU Memory Map

Table 2-8 describes the MPU memory mapping.

Table 2-8. MPU Memory Map

Quarter Region Name Start_Address End_Address Size  Description
(hex) (hex)
Qo L3_MAIN map 0x00_0000_0000 0x00_3FFF_FFFF 1GiB  See Table 2-1
Q1 Reserved 0x00_4000_0000 0x00_4003_7FFF  224KiB Reserved
MPU_ROM() 0x00_4003_8000  0x00_4004 3FFF  48KiB MPU internal boot ROM: 32bit ExX/R
Reserved 0x00_4004_4000 0x00_402F_FFFF 2800KiB Reserved
L3_MAIN map 0x00_4030_0000 0x00_46FF FFFF  114MiB See Table 2-1
MPU_CS_STM 0x00_4700_0000  0x00_47FF_FFFF  16MiB MPU_CS_STM config registers
L3_MAIN map 0x00_4800 0000  Ox00 481F FFFF  2MiB  See Table 2-1
MPU_INTC 0x00_4821_0000  0x00_4821 7FFF  32KiB MPU_INTC config registers
Reserved 0x00_4821_8000 0x00_4824 2FFF 172KiB Reserved
MPU_PRCM 0x00_4824 3000 Ox00_4824 3FFF  4KiB  MPU_PRCM config registers
Reserved 0x00_4824 4000  0x00_4828 OFFF  242KiB Reserved
MPU_CMU 0x00_4829 0000 0x00 4829 FFFF  64KiB MPU_CMU config registers
MPU_AXI20CP 0x00_482A_0000  0x00_482A_EFFF 60KiB MPU_AXI20CP config registers
MPU_MA 0x00_482A_F000  0x00_482A FFFF 4KiB  MPU_MA config registers
Reserved 0x00_482B_0000 0x00_483F_FFFF 1344KiB Reserved
L3_MAIN map 0x00_4840_0000 0x00_7FFF_FFFF  892MiB See Table 2-1
Q2, Q3 L3_MAIN map 0x00_8000_0000 0x00_FFFF_FFFF 2GiB  See Table 2-1
8 GiB®) of SDRAM virtualization when interleaving is disabled.
Q8 EMIF1_SDRAM_CSO0 0x02_0000_0000  0x02_3FFF_FFFF 1GiB  EMIF1 CS0: Access to DDR
Q9 Reserved 0x02_4000_0000 0x02_7FFF_FFFF 1GiB  Reserved
Q10%) EMIF1_SDRAM_CS0 0x02_8000_0000 0x02_BFFF_FFFF  1GiB EMIF1 CSO: Access to DDR. Alias of Q2 (see
Table 2-1).
EMIF2_SDRAM_CSO0 0x02_8000_0000 0x02_BFFF_FFFF 1GiB  EMIF2 CSO0: Access to DDR. Alias of Q2 (see
Table 2-1).
Q116) EMIF1_SDRAM_CS0 0x02_C000_0000 0x02_FFFF_FFFF  1GiB EMIF1 CSO: Access to DDR. Alias of Q3 (see
Table 2-1).
EMIF2_SDRAM_CSO0 0x02_C000_0000 0x02_FFFF_FFFF 1GiB  EMIF2 CSO0: Access to DDR. Alias of Q3 (see
Table 2-1).
Q12 Reserved 0x03_0000_0000  0x03_3FFF_FFFF 1GiB  Reserved
Q13 Reserved 0x03_4000_0000 0x03_7FFF_FFFF 1GiB  Reserved
Q14 Reserved 0x03_8000_0000 0x03_BFFF_FFFF 1GiB  Reserved
Q15 EMIF2_SDRAM_CSO0 0x03_C000_0000 0x03_FFFF_FFFF 1GiB  EMIF2 CS0: Access to DDR
8 GiB() of SDRAM virtualization when interleaving® is enabled.
Q8 EMIF1_SDRAM_CSO 0x02_0000_0000  0x02_3FFF_FFFF  1GiB®) EMIF1 CS0: Access to DDR
EMIF2_SDRAM_CS0 0x02_0000_0000 0x02_3FFF_FFFF 1GiB®) EMIF2 CS0: Access to DDR
Q9 EMIF1_SDRAM_CSO0 0x02_4000_0000 0x02_7FFF_FFFF 1GiB®) EMIF1 CS0: Access to DDR
EMIF2_SDRAM_CSO0 0x02_4000_0000 0x02_7FFF_FFFF 1GiB®) EMIF2 CS0: Access to DDR
Q10®) EMIF1_SDRAM_CS0 0x02_8000_0000 0x02_BFFF_FFFF 1GiB  EMIF1 CSO: Access to DDR. Alias of Q2 (see
Table 2-1).
EMIF2_SDRAM_CSO0 0x02_8000_0000 0x02_BFFF_FFFF 1GiB  EMIF2 CSO0: Access to DDR. Alias of Q2 (see
Table 2-1).
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Table 2-8. MPU Memory Map (continued)

Quarter Region Name Start_Address End_Address Size  Description
(hex) (hex)
Q11®)  EMIF1_SDRAM_CS0 0x02_C000_0000 0x02_FFFF_FFFF 1GiB  EMIF1 CSO: Access to DDR. Alias of Q3 (see
Table 2-1).
EMIF2_SDRAM_CS0 0x02_C000_0000 0x02_FFFF_FFFF 1GiB  EMIF2 CSO0: Access to DDR. Alias of Q3 (see
Table 2-1).
Q12 Reserved 0x03_0000_0000 0x03_3FFF_FFFF 1GiB  Reserved
Q13 Reserved 0x03_4000_0000 0x03_7FFF_FFFF 1GiB  Reserved
Q14 Reserved 0x03_8000_0000 0x03_BFFF_FFFF 1GiB  Reserved
Q15 Reserved 0x03_C000_0000 0x03_FFFF_FFFF 1GiB  Reserved
Legend: = MPU private memory space

= Reserved memory space

M
(2
3)
4)

®)

(6)

Boot space location depends on the external sys_boot [5:0] pins.

Ex = Executable

Only 4 GiB are physically available within this 8-GiB address range.

Interleaving is configurable with one setting in the MPU memory adapter (MPU_MA) for all 8 GiB of SDRAM high memory. For more
information about interleaving, see Section 4.3.4 , Memory Adapter.

As Q10 is alias of Q2, depending on the DMM_LISA_MAP_i settings the Q10 address space can be configured in the following ways:

» Allocated only to EMIF1_SDRAM_CS0

» Allocated only to EMIF2_SDRAM_CS0

» Shared between EMIF1_SDRAM_CS0 and EMIF2_SDRAM_CSO0 but not interleaved
* Interleaved between EMIF1_SDRAM_CSO0 and EMIF2_SDRAM_CS0

The same applies to the Q11 address space, as it is alias of Q3.
Because of the fixed MPU-to-EMIF address mapping with high-order interleaving enabled only 512MiB of this address space are used
by EMIF1_SDRAM_CSO0. The other 512MiB are used by EMIF2_SDRAM_CSO0.
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2.6 IPU Memory Map

The device implements two IPU subsystems (IPU1, IPU2). For more information about IPU, see Chapter 7.

Table 2-9 describes the IPU memory mapping.

Note

Some of the system (L3) resources, such as EVE and EDMA, are not directly accessible by IPU, as
they are overlapping with IPU’s own resources in its memory space. In such cases, software must
properly configure IPU AMMU / L2 MMU so that IPU can access these system resources.

Table 2-9. IPU Memory Map

Region Name Start_Address End_Address Size  Description

(hex) (hex)
IPU_BOOT_SPACE™ 0x0000_0000 0x0000_3FFF 16KiB  IPU boot space
L3_MAIN map 0x0000_0000 Ox1FFF_FFFF 512MiB  See Table 2-1
IPU_BITBAND_REGION1 0x2000_0000 0x200F_FFFF 1MiB  IPU bit-band region 1
Reserved 0x2010_0000 0x21FF_FFFF 31MiB  Reserved
IPU_BITBAND_ALIAS1 0x2200_0000 O0x23FF_FFFF 32MiB  IPU bit-band alias 1
L3_MAIN map 0x2400_0000 Ox3FFF_FFFF 448MiB See Table 2-1
IPU_BITBAND_REGION2 0x4000_0000 0x400F_FFFF 1MiB  IPU bit-band region 2
Reserved 0x4010_0000 0x402F_FFFF 2MiB  Reserved
L3_MAIN map 0x4030_0000 0x41FF_FFFF 30MiB  See Table 2-1
IPU_BITBAND_ALIAS2 0x4200_0000 0x43FF_FFFF 32MiB  IPU bit-band alias 2
L3_MAIN map 0x4400_0000 0x54FF_FFFF 285MiB  See Table 2-1
IPU_ROM®) 0x5500_0000 0x5500_3FFF 16KiB  IPU_ROM
IPU_RAM®) 0x5502_0000 0x5502_FFFF 64KiB IPU_RAM
IPU_UNICACHE_CFG 0x5508_0000 0x5508_00FF 256B  IPU_UNICACHE config registers
Reserved 0x5508_0100 0x5508_03FF 768B  Reserved
IPU_UNICACHE_SCTM 0x5508_0400 0x5508_07FF 1KiB  IPU_UNICACHE_SCTM config registers
IPU_UNICACHE_MMU @ 0x5508_0800 0x5508_OFFF 2KiB  IPU_UNICACHE_MMU config registers
IPU_WUGEN 0x5508_1000 0x5508_1FFF 4KiB  IPU_WUGEN config registers
IPU_MMU®@) 0x5508_2000 0x5508_2FFF 4KiB  IPU_MMU config registers
Reserved 0x5508_3000 0x55FF_FFFF 16MiB  Reserved
L3_MAIN map 0x5600_0000 OxDFFF_FFFF 2,3GiB  See Table 2-1
Reserved 0xEO000_0000 0xEO000_OFFF 4KiB  Reserved
IPU_CO_DWT 0xE000_1000 OxE000_1FFF 4KiB  IPU_CO_DWT config registers
IPU_CO_FPB 0xE000_2000 O0xE000_2FFF 4KiB  IPU_CO_FPB config registers
IPU_CO_INTC 0xE000_EO000 0xEO000_EFFF 4KiB  IPU_CO_INTC config registers
IPU_CO_ICECRUSHER 0xE004_2000 0xE004_2FFF 4KiB  IPU_CO_ICECRUSHER config registers
IPU_CO_RW_TABLE O0xEOOF_EO000 OXEOOF_EFFF 4KiB  IPU_CO RW table
IPU_CO_ROM_TABLE O0xEOOF_F000 OxEOOF_FFFF 4KiB  IPU_CO ROM table
IPU_C1_DWT 0xE000_1000 OxE000_1FFF 4KiB  IPU_C1_DWT config registers
IPU_C1_FPB 0xE000_2000 OxE000_2FFF 4KiB  IPU_C1_FPB config registers
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Table 2-9. IPU Memory Map (continued)

Region Name Start_Address End_Address Size  Description

(hex) (hex)
IPU_C1_INTC 0xE000_E000 OxEO000_EFFF 4KiB  IPU_C1_INTC config registers
IPU_C1_ICECRUSHER 0xE004_2000 OxE004_2FFF 4KiB  IPU_C1_ICECRUSHER config registers
IPU_C1_RW_TABLE OxEOOF_E000 OxEOOF_EFFF 4KiB  IPU_C1 RW table
IPU_C1_ROM_TABLE OxEOOF_F000 OxEOOF_FFFF 4KiB  IPU_C1 ROM table
L3_MAIN map 0xE010_0000 OxFFFF_FFFF 511MiB  See Table 2-1
Legend: = IPU private memory space

= Reserved memory space

(1) See Section 7.3.8, IPU Boot Options.
(2) Can also be accessed from L3_MAIN (by other initiators, such as: MPU, DSP, etc).
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2.7 DSP Memory Map
The device implements two DSP subsystems (DSP1, DSP2). For more information about DSP, see Chapter 5.

Table 2-10 describes the DSP memory mapping.
Table 2-10. DSP Memory Map

Region Name Start_Address End_Address Size  Description

(hex) (hex)
Reserved 0x0000_0000 0x007F_FFFF 8MiB  Reserved
DSP_L2( 0x0080_0000 0x0084_7FFF 288KiB DSP L2 SRAM and cache. The L2 SRAM starts at

0x0080_0000 address.

Reserved 0x0084_8000 0x00DF_FFFF 5856KiB Reserved
DSP_L1P() 0x00E0_0000 0x00EQ_7FFF 32KiB DSP L1P SRAM
Reserved 0x00EO_8000 O0x00EF_FFFF 992KiB Reserved
DSP_L1D(™M 0x00F0_0000 0x00F0_7FFF 32KiB DSP L1D SRAM
Reserved 0x00F0_8000 O0x00FF_FFFF 992KiB Reserved
DSP_ICFG(") 0x0100_0000 0x01BF_FFFF 12MiB  DSP internal CFG
Reserved 0x01C0_0000 0x01CF_FFFF 1MiB  Reserved
DSP_SYSTEM(") 0x01D0_0000 0x01D0_OFFF 4KiB  DSP system registers block
DSP_MMUOCFG™ 0x01D0_1000 0x01D0_1FFF 4KiB  DSP MMUO configuration
DSP_MMU1CFG™ 0x01D0_2000 0x01D0_2FFF 4KiB  DSP MMU1 configuration
DSP_FWOCFG(™ 0x01D0_3000 0x01DO0_3FFF 4KiB  DSP firewall 0 config
DSP_FW1CFG(" 0x01D0_4000 0x01DO0_4FFF 4KiB  DSP firewall 1 config
DSP_EDMA_TCO0(") 0x01D0_5000 0x01DO0_5FFF 4KiB  DSP EDMA transfer controller 0
DSP_EDMA_TC1(") 0x01D0_6000 0x01D0_6FFF 4KiB  DSP EDMA transfer controller 1
DSP_NoC(" 0x01D0_7000 0x01D0_7FFF 4KiB  DSP interconnect registers
Reserved 0x01D0_8000 0x01D0_FFFF 32KiB Reserved
DSP_EDMA_cc(" 0x01D1_0000 0x01D1_7FFF 32KiB DSP EDMA channel controller
Reserved 0x01D1_8000 0x01FF_FFFF 2976KiB Reserved
EVE1 0x0200_0000 0x020F_FFFF 1MiB  EVE1 configuration space
EVE2 0x0210_0000 0x021F_FFFF 1MiB  EVEZ2 configuration space
Reserved 0x0220_0000 0x032F_FFFF 17MiB  Reserved
EDMA_TPCC 0x0330_0000 0x033F_FFFF 1MiB  EDMA_TPCC configuration space
EDMA_TCO 0x0340_0000 0x034F_FFFF 1MiB EDMA_TCO configuration space
EDMA_TC1 0x0350_0000 0x035F_FFFF 1MiB  EDMA_TC1 configuration space
Reserved 0x0360_0000 0x07FF_FFFF 74MiB  Reserved
DSP_XMC_CTRL(™ 0x0800_0000 0x0800_FFFF 64KiB  DSP XMC control registers
DSP_EDI(M 0x0801_0000 0x0801_FFFF 64KiB  DSP internal EDI translation region
L3_MAIN map 0x1400_0000 OxFFFF_FFFF 3,8GiB  See Table 2-1
Legend: = DSP private memory space

= Reserved memory space

(1) DSP subsystem internal resources. DSP accesses in ranges [0x0080_0000 — 0x01D1_7FFF] and [0x0800_0000 — 0x0801_FFFF] are

performed locally within the DSP subsystem.
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2.8 EVE Memory Map

The device implements two EVE subsystems (EVE1, EVE2). For more information about EVE, see Section 8.1.

Table 2-11 describes the EVE memory mapping.
Table 2-11. EVE Memory Map

Region name Start_Address End_Address Size Description

(hex) (hex)
L3_MAIN map 0x0000_0000 O0x3FFF_FFFF 1GiB  See Table 2-1
Reserved 0x4000_0000 0x4001_FFFF 128KiB  Reserved
EVE_DMEM 0x4002_0000 0x4002_7FFF 32KiB  EVE ARP32 data memory (DMEM)
Reserved 0x4002_8000 0x4003_FFFF 96KiB  Reserved
EVE_WBUF 0x4004_0000 0x4004_7FFF 32KiB  EVE VCOP working buffer (WBUF)
Reserved 0x4004_8000 0x4004_FFFF 32KiB  Reserved
EVE_IBUF_LA 0x4005_0000 0x4005_3FFF 16KiB  EVE image buffer low copy A (IBUFLA)
EVE_IBUF_HA 0x4005_4000 0x4005_7FFF 16KiB  EVE image buffer high copy A (IBUFHA)
Reserved 0x4005_8000 0x4006_FFFF 96KiB  Reserved
EVE_IBUF_LB 0x4007_0000 0x4007_3FFF 16KiB  EVE image buffer low copy B (IBUFLB)
EVE_IBUF_HB 0x4007_4000 0x4007_7FFF 16KiB  EVE image buffer high copy B (IBUFHB)
Reserved 0x4007_8000 0x4007_FFFF 32KiB  Reserved
EVE_SYSTEM 0x4008_0000 0x4008_OFFF 4KiB EVE int, reset, clk, pwr, buffswc

(MEMSWITCH_CTL)

EVE_MMUO_CFG 0x4008_1000 0x4008_1FFF 4KiB EVE MMUO configuration
EVE_MMU1_CFG 0x4008_2000 0x4008_2FFF 4KiB EVE MMU1 configuration
EVE_T16C 0x4008_3000 0x4008_3FFF 4KiB EVE T16 control
EVE_VCOPC 0x4008_4000 0x4008_4FFF 4KiB EVE VCOP control
EVE_SCTM 0x4008_5000 0x4008_5FFF 4KiB EVE Counter and Timer module (SCTM)
EVE_EDMA_TCO 0x4008_6000 0x4008_6FFF 4KiB EVE EDMA Transfer controller 0 (EDMA TCO)
EVE_EDMA_TC1 0x4008_7000 0x4008_7FFF 4KiB EVE EDMA Transfer controller 1 (EDMA TC1)
EVE_SMSET_CFG 0x4008_8000 0x4008_8FFF 4KiB EVE SMSET configuration interface
EVE_SMSET_MSG 0x4008_9000 0x4008_9FFF 4KiB EVE SMSET messaging interface
EVE_NoC 0x4008_A000 0x4008_AFFF 4KiB EVE interconnect registers
EVE_MBX0 0x4008_B000 0x4008_BFFF 4KiB EVE Mailbox 0
EVE_MBX1 0x4008_C000 0x4008_CFFF 4KiB EVE Mailbox 1
EVE_MBX2 0x4008_D000 0x4008_DFFF 4KiB EVE Mailbox 2
EVE_MBX3 0x4008_E000 0x4008_EFFF 4KiB EVE Mailbox 3
EVE_MBX4 0x4008_F000 0x4008_FFFF 4KiB EVE Mailbox 4
EVE_PCACHE_RAW 0x4009_0000 0x4009_7FFF 32KiB  EVE Program Cache Raw
EVE_PCACHE_Tags 0x4009_8000 0x4009_FFFF 32KiB  EVE Program Cache Tag
EVE_EDMA_CC 0x400A_0000 0x400A_7FFF 32KiB  EVE EDMA Channel Controller (EDMA CC)
Reserved 0x400A_8000 0x402F_FFFF 2.4MiB Reserved
L3_MAIN map 0x4030_0000 OxFFFF_FFFF 3GiB  See Table 2-1
Legend: = EVE private memory space

= Reserved memory space
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2.9 TILER View Memory Map
Table 2-12 describes the TILER view memory mapping.

Table 2-12. TILER View Memory Map

Region Name Start_Address End_Address Size Description

(hex) (hex)
TILER_VIEW_0 0x01_0000_0000 0x01_1FFF_FFFF 512MiB  Natural view
TILER_VIEW_1 0x01_2000_0000 0x01_3FFF_FFFF 512MiB  0° view with vertical mirror
TILER_VIEW_2 0x01_4000_0000 0x01_5FFF_FFFF 512MiB  0° view with horizontal mirror
TILER_VIEW_3 0x01_6000_0000 0x01_7FFF_FFFF 512MiB 180° view
TILER_VIEW_4 0x01_8000_0000 0x01_9FFF_FFFF 512MiB  90° view with vertical mirror
TILER_VIEW_5 0x01_A000_0000 0x01_BFFF_FFFF 512MiB  270° view
TILER_VIEW_6 0x01_C000_0000 0x01_DFFF_FFFF 512MiB  90° view
TILER_VIEW_7 0x01_EO000_0000 0x01_FFFF_FFFF 512MiB  90° view with horizontal mirror

Note

TILER view memory space is only visible for Display Subsystem (DSS) and Camera
Adapter Layer (CAL). CAL can access TILER view memory space by programming the
CTRL_CORE_SMA_SW_3[30] CAL_TILED_MEMORY_SPACE register bit.
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Chapter 3
Power, Reset, and Clock Management

i3 TEXAS INSTRUMENTS

This chapter describes the power, reset, and clock management in the device.

Note

For a detailed visual representation of the distribution and management of the device clocks at the
PRCM level, see the clock device interactive software for the device .
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Figure 3-1. Clock Tree Tool (CTT)

The Clock Tree Tool (CTT) is a Java™-based, stand-alone application. The CTT is interactive clock tree
configuration software for the device. The CTT lets the user:

» Visualize the device clock tree

» Interact with clock tree elements and view the effect on PRCM registers

» Interact with the PRCM registers and view the effect on the device clock tree

» View a trace of all the device registers affected by the user interaction with clock tree
» Extract registers and register dumps for Code Composer Studio™ and Lauterbach
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The advantage of the CTT is that the user can visualize the clock tree state of the device on power-on reset
and then customize the configuration of the clock tree for the specific use case and identify the device register
settings associated to that configuration. Furthermore, the user can dump and read in register settings for the
specific scenarios.

Being an interactive visual tool, the CTT gives the user a global view of the device clock tree architecture and
allows determining the exact register settings to obtain the specific configuration.
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