I3 TEXAS

INSTRUMENTS TMS320DM8168, TMS320DM8167
TMS320DM8166, TMS320DM8165
www.ti.com SPRS614D —MARCH 2011-REVISED JANUARY 2013

TMS320DM816x DaVinci Video Processors

Check for Samples: TMS320DM8168, TMS320DM8167, TMS320DM8166, TMS320DM8165

1 Device Summary

1.1 Features

+ High-Performance DaVinci™ Video Processors — 2SP x SP — DP Every Two Clocks
— ARM® Cortex™-A8 RISC Processor — 2 SP x DP — DP Every Three Clocks

e Upto 1.35GHz — 2 DP x DP — DP Every Four Clocks
— C674x VLIW DSP * Fixed-Point Multiply Supports Two 32 x
« Upto 1.125 GHz 32 Multiplies, Four 16 x 16-bit Multiplies

including Complex Multiplies, or Eight 8 x
8-Bit Multiplies per Clock Cycle

* C674x Two-Level Memory Architecture
— 32K-Byte L1P and L1D RAM and Cache
— 256K-Byte L2 Unified Mapped RAM and

+ Up to 9000 MIPS and 6750 MFLOPS

» Fully Software-Compatible with C67x+™
and C64x+™

« ARM® Cortex™-A8 Core
— ARMv7 Architecture

Caches
* In-Order, Dual-Issue, Superscalar « System Memory Management Unit (System
Processor Core MMU)

. ™ . . .
NEONT™ Multimedia Architecture — Maps C674x DSP and EMDA TCB Memory
— Supports Integer and Floating Point (VFPv3- Accesses to System Addresses

IEEE754 compliant) » 512K-Bytes On-Chip Memory Controller

« Jazelle® RCT Execution Environment (OCMC) RAM
« ARM® Cortex™-A8 Memory Architecture « Media Controller
— 32K-Byte Instruction and Data Caches — Manages HDVPSS and HDVICP2 modules
— 256K-Byte L2 Cache « Up to Three Programmable High-Definition
— 64K-Byte RAM, 48K-Byte Boot ROM Video Image Coprocessing (HDVICP2) Engines
+ TMS320C674x Floating-Point VLIW DSP — Encode, Decode, Transcode Operations
— 64 General-Purpose Registers (32-Bit) — H.264, MPEG2, VC1, MPEG4 SP and ASP
— Six ALU (32-Bit and 40-Bit) Functional Units « SGX530 3D Graphics Engine (available only on
» Supports 32-Bit Integer, SP (IEEE Single the DM8168 and DM8166 device)
Precision, 32-Bit) and DP (IEEE Double — Delivers up to 30 MTriangles per second

Precision, 64-Bit) Floating Point Universal Scalable Shader Engine

* Supports up to Four SP Adds Per Clock Direct3D® Mobile, OpenGL® ES 1.1 and 2.0,
and Four DP Adds Every Two Clocks OpenVG™ 1.1, OpenMax™ API Support

* Supports up to Two Floating-Point (SP or
DP) Approximate Reciprocal or Square
Root Operations Per Cycle

— Two Multiply Functional Units

» Mixed-Precision IEEE Floating-Point
Multiply Supported up to:

— 2 SP x SP — SP Per Clock

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
DaVinci, C64x+, SmartReflex, TMS320C6000, Code Composer Studio, DSP/BIOS, XDS are trademarks of Texas
Instruments.
Cortex, NEON are trademarks of ARM Ltd or its subsidiaries.
ARM, Jazelle, Thumb are registered trademarks of ARM Ltd or its subsidiaries.
USSE, POWERVR are trademarks of Imagination Technologies Limited.
OpenVG, OpenMax are trademarks of Khronos Group Inc.
Direct3D, Microsoft, Windows are registered trademarks of Microsoft Corporation in the United States and/or other countries.
I°C BUS is a registered trademark of NXP B.V. Corporation Netherlands.
PCI Express, PCle are registered trademarks of PCI-SIG.
OpenGL is a registered trademark of Silicon Graphics International Corp. or its subsidiaries in the United States and/or other
countries.
All other trademarks are the property of their respective owners.

Advanced Geometry DMA Driven Operation
— Programmable HQ Image Anti-Aliasing
* Endianness

— ARM, DSP Instructions and Data — Little
Endian

* HD Video Processing Subsystem (HDVPSS)
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— Two 165 MHz HD Video Capture Channels

* One 16-Bit or 24-Bit and One 16-Bit
Channel

» Each Channel Splittable Into Dual 8-Bit
Capture Channels

— Two 165 MHz HD Video Display Channels

 One 16-Bit, 24-Bit, 30-Bit Channel and
One 16-bit Channel

— Simultaneous SD and HD Analog Output

— Digital HDMI 1.3 transmitter with PHY with
HDCP up to 165-MHz pixel clock

— Three Graphics Layers

Dual 32-Bit DDR2 and DDR3 SDRAM Interfaces

Supports up to DDR2-800 and DDR3-1600

Up to Eight x8 Devices Total

2 GB Total Address Space

Dynamic Memory Manager (DMM)

 Programmable Multi-Zone Memory
Mapping and Interleaving

* Enables Efficient 2D Block Accesses

» Supports Tiled Objects in 0°, 90°, 180°, or
270 Orientation and Mirroring

* Optimizes Interlaced Accesses

One PCI Express® (PCle®) 2.0 Port With
Integrated PHY

— Single Port With 1 or 2 Lanes at 5.0 GT per
second

— Configurable as Root Complex or Endpoint

Serial ATA (SATA) 3.0 Gbps Controller With
Integrated PHYs

— Direct Interface for Two Hard Disk Drives

— Hardware-Assisted Native Command
Queuing (NCQ) from up to 32 Entries

— Supports Port Multiplier and Command-
Based Switching

Two 10 Mbps, 100 Mbps, and 1000 Mbps
Ethernet MACs (EMAC)

— |EEE 802.3 Compliant (3.3V 10 Only)

— MIl and GMII Media Independent Interfaces

— Management Data IO (MDIO) Module

Dual USB 2.0 Ports With Integrated PHYs

— USB 2.0 High-Speed and Full-Speed Client

— USB 2.0 High-Speed, Full-Speed, and Low-
Speed Host

— Supports End Points 0-15

General Purpose Memory Controller (GPMC)

— 8-Bit and 16-Bit Multiplexed Address and
Data Bus

— Up to 6 Chip Selects With up to 256M-Byte
Address Space per Chip Select Pin

— Glueless Interface to NOR Flash, NAND

Flash (With BCH and Hamming Error Code
Detection), SRAM and Pseudo-SRAM

— Error Locator Module (ELM) Outside of
GPMC to Provide Up to 16-Bit and 512-Bytes
Hardware ECC for NAND

— Flexible Asynchronous Protocol Control for
Interface to FPGA, CPLD, ASICs

Enhanced Direct-Memory-Access (EDMA)
Controller

— Four Transfer Controllers

— 64 Independent DMA Channels and 8 QDMA
Channels

Seven 32-Bit General-Purpose Timers
One System Watchdog Timer

Three Configurable UART, IrDA, and CIR
Modules

— UARTO With Modem Control Signals
— Supports up to 3.6864 Mbps UART
— SIR, MIR, FIR (4.0 MBAUD), and CIR

One 40-MHz Serial Peripheral Interface (SPI)
With Four Chip-Selects

SD and SDIO Serial Interface (1-Bit and 4-Bit)
Dual Inter-Integrated Circuit ( 1°C BUS®) Ports
Three Multichannel Audio Serial Ports

— One Six-Serializer Transmit and Receive Port

— Two Dual-Serializer Transmit and Receive
Ports

— DIT-Capable For SDIF and PDIF (All Ports)

Multichannel Buffered Serial Port (McBSP)

— Transmit and Receive Clocks up to 48 MHz

— Two Clock Zones and Two Serial Data Pins

— Supports TDM, I12S, and Similar Formats

Real-Time Clock (RTC)

— One-Time or Periodic Interrupt Generation

Up to 64 General-Purpose IO (GPIO) Pins

On-Chip ARM® ROM Bootloader (RBL)

Power, Reset, and Clock Management

— SmartReflex™ Technology (Level 2)

— Seven Independent Core Power Domains

— Clock Enable and Disable Control For
Subsystems and Peripherals

IEEE-1149.1 (JTAG) and IEEE-1149.7 (cJTAG)

Compatible

1031-Pin Pb-Free BGA Package (CYG Suffix),

0.65-mm Ball Pitch

Via Channel™ Technology Enables use of 0.8-

mm Design Rules

40-nm CMOS Technology

3.3-V Single-Ended LVCMOS IOs (except for

DDR3 at 1.5V, DDR2 at 1.8 V, and DEV_CLKIN

at 1.8 V)
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1.2 Applications

* Video Encode, Decode, Transcode, and Transrate
* Video Security

* Video Conferencing

* Video Infrastructure

1.3

Media Server
Digital Signage

Description

The DM816x DaVinci™ Video Processors are a highly-integrated, programmable platform that leverages
TI's DaVinci™ technology to meet the processing needs of the following applications: Video Encode,
Decode, Transcode, and Transrate, Video Security, Video Conferencing, Video Infrastructure, Media
Server, and Digital Signage.

The device enables OEMs and ODMs to quickly bring to market devices featuring robust operating
systems support, rich user interfaces, and high processing performance through the maximum flexibility of
a fully integrated mixed processor solution. The device combines programmable video and audio
processing with a highly-integrated peripheral set.

Key to the device are up to three high-definition video and imaging coprocessors (HDVICP2). Each
coprocessor can perform a single 1080p60 H.264 encode or decode or multiple lower resolution or frame
rate encodes and decodes. Multichannel HD-to-HD or HD-to-SD transcoding along with multi-coding are
also possible. With the ability to simultaneously process 1080p60 streams, the TMS320DM816x device is
a powerful solution for today's demanding HD video application requirements.

Programmability is provided by an ARM® Cortex™-A8 RISC CPU with NEON™ extension, TI C674x VLIW
floating-point DSP core, and high-definition video and imaging coprocessors. The ARM® allows
developers to keep control functions separate from ausio and video algorithms programmed on the DSP
and coprocessors, thus reducing the complexity of the system software. The ARM® Cortex™-A8 32-bit
RISC processor with NEON™ floating-point extension includes: 32K bytes (KB) of instruction cache; 32KB
of data cache; 256KB of L2 cache; 48KB of Public ROM and 64KB of RAM.

The rich peripheral set provides the ability to control external peripheral devices and communicate with
external processors. For details on each of the peripherals, see the related sections in this document and
the associated peripheral reference guides. The peripheral set includes: HD Video Processing Subsystem
(HDVPSS), which provides output of simultaneous HD and SD analog video and dual HD video inputs; up
to two Gigabit Ethernet MACs (10 Mbps,100, Mbps, 1000 Mbps) with GMII and MDIO interface; two USB
ports with integrated 2.0 PHY; PCle® port x2 lanes GEN2 compliant interface, which allows the device to
act as a PCle® root complex or device endpoint; one 6-channel McASP audio serial port (with DIT mode);
two dual-channel McASP audio serial ports (with DIT mode); one McBSP multichannel buffered serial port;
three UARTs with IrDA and CIR support; SPI serial interface; SD and SDIO serial interface; two 12C
master and slave interfaces; up to 64 General-Purpose |0 (GPIO); seven 32-bit timers; system watchdog
timer; dual DDR2 and DDR3 SDRAM interface; flexible 8-bit and 16-bit asynchronous memory interface;
and up to two SATA interfaces for external storage on two disk drives, or more with the use of a port
multiplier.

The device also includes an SGX530 3D graphics engine (available only on the DM8168 and DM8166
device) to enable sophisticated GUIs and compelling user interfaces and interactions. Additionally, it has a
complete set of development tools for both the ARM and DSP which include C compilers, a DSP
assembly optimizer to simplify programming and scheduling, and a Microsoft ® Windows® debugger
interface for visibility into source code execution.
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The C674x DSP core is the high-performance floating-point DSP generation in the TMS320C6000™ DSP
platform. The C674x floating-point DSP processor uses 32KB of L1 program memory and 32KB of L1 data
memory. Up to 32KB of L1P can be configured as program cache. The remaining is non-cacheable no-
wait-state program memory. Up to 32KB of L1D can be configured as data cache. The remaining is non-
cacheable no-wait-state data memory. The DSP has 256KB of L2 RAM, which can be defined as SRAM,
L2 cache, or a combination of both. All C674x L3 and off-chip memory accesses are routed through a
system MMU.

The device package has been specially engineered with Via Channel™ technology. This technology
allows 0.8-mm pitch PCB feature sizes to be used in this 0.65-mm pitch package, and substantially
reduces PCB costs. It also allows PCB routing in only two signal layers due to the increased layer
efficiency of the Via Channel™ BGA technology.
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1.4 Functional Block Diagram

Figure 1-1 shows the functional block diagram of the device.

ARM Subsystem 2 DSP Subsystem [ 1 HD Video Processing
2 P Subsystem (HDVPSS)
Cortex™-A8 ‘ ’NEON S s C674x S 460 C
CPU EPU LE é DSP CPU g E _ ’ Video Capture ‘
’ 32KB ‘ ’ 32KB ‘ 8 a I0KB 30KE 9 g % ’ Display Processing ‘
I-Cache D-Cache < 5 ’ L1 Pgm ‘ L1 Data ‘ T 0 =
@ i - L S HD OSD SD 0SD
o = ()
| 256KBL2Cache | 0 5 ’ 750K L2 Cacre ‘ 5p o | || |
’ Boot ROM ‘ ’ RAM ‘ 81| 3l |2 [[rovenc ][ spvenc]
48KB 64KB o N © O
§ 5 ’ AET | Q9 [ HD DACs | [ sD DACs |
ICECrusher™ o> &
Software 8 System MMU ] £3 HDMI Xmt

System Interconnect
System Control Peripherals
Serial Interfaces Program and Data Storage DMA Connectivity
—
Real-Time
PRCM McASP DDR2 and DDR3 GPMC EMAC
Clock 3) McBSP 32-bit and EDMA GMIl and MIl MDIO
GPTI (2) ELM (Upto2)
imer
JTAG
@) SPI '(22? SATA SD and USB 2.0 PCle 2.0
3 Gbps SD?S Ctrl and PHY | | (One Port,
Watchdog () () X2 Lanes)
Timer UART
®)
A. SGX530 is available only on the TMS320DM8168 and TMS320DM8166 devices.
B. Three HD Video Image Coprocessors (HDVICP2) are available on the TMS320DM8168 and TMS320DM8167 devices;
two (HDVICP2-0 and HDVICP2-1) are available on the TMS320DM8166 and TMS320DM8165 devices.
Figure 1-1. TMS320DM816x Functional Block Diagram
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Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

This revision history highlights the technical changes made to the document in this revision.

DM816x Revisions

SECTION LOCATION ADDITIONS, MODIFICATIONS, DELETIONS
System Table 5-2 Modified C674x CONFIG for Timers 4-6
Interconnect
Power, Reset, Table 7-4 Changed Parameter NO. 1 MIN value
Clocking, and
Interrupts
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2 Device Overview

2.1 Device Comparison
There are variations in the availability of some functions of the TMS320DM816x devices. A comparison of
the devices, highlighting the differences, is shown in Table 2-1. For more detailed information on the
significant device features, see Section 2.2, Device Characteristics.
Table 2-1. Device Comparison
DEVICES
FEATURES
TMS320DM8168 | TMS320DM8167 | TMS320DM8166 | TMS320DM8165
HDVICP2 3 3 2 2
SGX530 Y N Y N
8 Device Overview Copyright © 2011-2013, Texas Instruments Incorporated
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2.2 Device Characteristics

Table 2-2 provides an overview of the significant features of the TMS320DM816x devices, including the
capacity of on-chip RAM, peripherals, and the package type with pin count.

Table 2-2. Characteristics of the Processor

HARDWARE FEATURES DM8168, DM6187, DM8166 and DM6185

1 16-bit and 24-bit HD Capture Channel or
2 8-bit SD Capture Channels
and
1 16-bit HD Capture Channel or
2 8-bit SD Capture Channels
and
HD Video Processing Subsystem (HDVPSS) 1 16-bit, 24-bit, and 32-bit HD Display Channel
and
1 16-bit HD Display Channel
and
3 HD and 4 SD Video DACs
and
1 HDMI 1.3 Transmitter

DDR2 and DDR3 Memory Controller 2 (32-bit Bus Widths)

Asynchronous (8-bit and 16-bit bus width) RAM, NOR,
NAND

64 Independent Channels
8 QDMA Channels

GPMC and ELM

EDMA

10 Mbps, 100 Mbps, and 1000 Mbps Ethernet

Peripherals MAC with Management Data Input and Output 2 (with MIl and GMII Interface)
. ) (MDIO)

Not all peripherals pins are - -
available at the same time (for 2 (Supports High-Speed and Full-Speed as a Device
more detail, see Section 4, USB 2.0 and High-Speed, Full-Speed, and Low-Speed as a
Device Configurations). Host)

PCI Express 2.0 1 Port (2 5.0GT per second lanes)

7 (32-bit General Purpose)
Timers and

1 (Watchdog)
3 (with SIR, MIR, CIR support and RTS and CTS flow

UART control)

(UARTO Supports Modem Interface)
SPI 1 (Supports 4 slave devices)
SD and SDIO 1 (1-bit or 4-bit)
12C 2 (Master or Slave)

3 (1 Six-Serializer and 2 Dual Serializers, Each with

McASP Transmit and Receive and DIT Capability)
McBSP 1 (2 Data Pins, Transmit and Receive)
Serial ATA (SATA) Supports 2 Interfaces
RTC 1
GPIO Up to 64 pins
ARM
32KB I-cache
. - 32KB D-cache
On-Chip Memory Organization 256KB L2 Cache
64KB RAM
48KB Boot ROM
DSP
32KB L1 Program (L1P) and Cache (up to 32KB)
32KB L1 Data (L1D) and Cache (up to 32KB)
256KB Unified Mapped RAM and Cache (L2)
MEDIA CONTROLLER
32KB Shared L1 Cache
256KB L2 RAM
Copyright © 2011-2013, Texas Instruments Incorporated Device Overview 9
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Table 2-2. Characteristics of the Processor (continued)

HARDWARE FEATURES

DM8168, DM6187, DM8166 and DM6185

ADDITIONAL SHARED MEMORY
512KB On-chip RAM

CPU ID + CPU Rev ID

Control Status Register (CSR.[31:16])

0x1003

C674x Megamodule Revision

Revision ID Register (MM_REVID[15:0])

0x0000

JTAG BSDL_ID

JTAGID Register

0x2B81 EO2F

CPU Frequency®

DM8168 - ARM:
1000; DSP: 800

ARM Cortex-A8: 1000 MHz

DSP: 800 MHz

DM8168 - ARM:

MHz 1200; DSP: 1000

ARM Cortex-A8: 1200 MHz

DSP: 1000 MHz

DM8168 - ARM:
1350; DSP: 1125

ARM Cortex-A8: 1350 MHz

DSP: 1125 MHz

DM8168 - ARM: ARM Cortex-A8: 1.00 ns
1000; DSP: 800 DSP: 1.25 ns
Cycle Time ns DM8168 - ARM: ARM Cortex-A8: 0.83 ns
1200; DSP: 1000 DSP: 1.00 ns
DM8168 - ARM: ARM Cortex-A8: 0.74 ns
1350; DSP: 1125 DSP: 0.89 ns
Core Logic (V) 1.0 V with Required AVS Capability
USB Logic (V) 09V
Voltage
RAM (V) 1.0V
10 (V) 15V,1.8V,3.3V
Package 25 x 25 mm 1031-Pin BGA (CYG)
Process Technology um 0.04 pm
Product Preview (PP),
Product Status® Advance Information (Al), PD

or Production Data (PD)

(1) For more information on the available device speed ranges for each part number, see Table 9-1.
(2) PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas
Instruments standard warranty. Production processing does not necessarily include testing of all parameters.

2.3 ARM Subsystem

The ARM subsystem is designed to give the ARM Cortex-A8 master control of the device. In general, the
ARM Cortex-A8 is responsible for configuration and control of the various subsystem, peripherals, and
external memories.

The ARM subsystem includes the following features:
* ARM Cortex-A8 RISC processor:
— ARMV7 ISA plus Thumb®-2, Jazelle-X, and media extensions
— NEON floating-point unit
— Enhanced memory management unit (MMU)
— Little Endian
— 32KB L1 instruction cache
— 32KB L1 data cache
— 256KB L2 cache
» Foresight embedded trace module (ETM)
» ARM Cortex-A8 interrupt controller (AINTC)
* 64KB internal RAM
e 48KB internal public ROM.
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L3 DMM Syst Event
DEVOSC ——» SYSCLK2 ystem Events
64%% 64 128%%128 %128
ARM Cortex™-A8 128 Arbiter 32‘ ARM Cortex-A8
"l Interrupt Controller
(AINTC)
128 32
32KB L1|$|32KB L1D$| 64
48KB ROM
256KB L2%
T +— ETM NEON
race <—| | O 64 64KB RAM
Debug <—|
ICECrusher

Figure 2-1. ARM Cortex-A8 Subsystem Block Diagram

2.3.1 ARM Cortex-A8 RISC Processor

The ARM Cortex-A8 subsystem integrates the ARM Cortex-A8 processor. The ARM Cortex-A8 processor
is a member of ARM Cortex family of general-purpose processors. This processor is targeted at multi-
tasking applications where full memory management, high performance, low die size, and low power are
all important. The ARM Cortex-A8 processor supports the ARM debug architecture and includes logic to
assist in both hardware and software debug. The ARM Cortex-A8 processor has a Harvard architecture
and provides a complete high-performance subsystem, including:

23.2

ARM Cortex-A8 integer core

Superscalar ARMv7 instruction set

Thumb-2 instruction set

Jazelle RCT acceleration

CP14 debug coprocessor

CP15 system control coprocessor

NEON 64-bit and 128-bit hybrid SIMD engine for multimedia
Enhanced memory management unit (MMU)

Separate level-1 instruction and data caches

Integrated level-2 cache

128-bit interconnect to system memories and peripherals
Embedded trace module (ETM).

Embedded Trace Module (ETM)

To support real-time trace, the ARM Cortex-A8 processor provides an interface to enable connection of an
embedded trace module (ETM). The ETM consists of two parts:

The Trace port provides real-time trace capability for the ARM Cortex-A8.
Triggering facilities provide trigger resources, which include address and data comparators, counter,

and sequencers.

The ARM Cortex-A8 trace port is connected to the system-level embedded trace buffer (ETB). The ETB
has a 32KB buffer memory. ETB enabled debug tools are required to read and interpret the captured trace
data.

For more details on the ETB, see Section 8.4.2.
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2.3.3 ARM Cortex-A8 Interrupt Controller (AINTC)

The ARM Cortex-A8 subsystem contains an interrupt controller (AINTC) that prioritizes all service requests
from the system peripherals and generates either IRQ or FIQ to the ARM Cortex-A8 processor. For more
details on the AINTC, see Section 7.4.

2.3.4 System Interconnect

The ARM Cortex-A8 processor in connected through the arbiter to both an L3 interconnect port and a
DMM port. The DMM port is 128-bits wide and provides the ARM Cortex-A8 direct access to the DDR
memories, while the L3 interconnect port is 64-bits wide and provides access to the remaining device
modules.
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2.4 DSP Subsystem

The DSP Subsystem includes the following features:

C674x DSP CPU

32KB L1 Program (L1P) and Cache (up to 32KB) with Error Detection Code (EDC)
32KB L1 Data (L1D) and Cache (up to 32KB)

256KB L2 Unified Mapped RAM and Cache with Error Correction Code (ECC)
Direct Connection to the HDVICP2 Host SL2 Port for HDVICP2-0 and HDVICP2-1
Little endian

32K Bytes
L1P RAM 256K Bytes HDVICP2 Host
L2 RAM
and Cache with ECC SL2 Port
with EDC
r 3 r 3 r 3
256 256 256
v v v
256
Cache Control < > Cache Control
Memory Protect L1P > Memory Protect L2
Bandwidth Mgmt G —> Bandwidth Mgmt
256 256 1
v
Power Down
Instruction Fetch 256 256
Interrupt
Controller
C674x+ CPU —
Lo |
Register Register
File A File B 256
r r
E 64 E 64
A A v v
Bandwidth Mgmt ! CFG
) EMC 32
Memory Protect L1D |e < »| Peripherals
Cache Control N >
MDMA SDMA
I Y Y Y Y YV WY r 3 r 3
8x32 128 128
AAAAAAAAI v v
32K Bytes High-
L1D RAM Performance
and Cache Switch Fabric
Figure 2-2. C674x Megamodule Block Diagram
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2.4.1 C674x DSP CPU Description

The C674x central processing unit (CPU) consists of eight functional units, two register files, and two data
paths as shown in Figure 2-3. The two general-purpose register files (A and B) each contain 32 32-bit
registers for a total of 64 registers. The general-purpose registers can be used for data or can be data
address pointers. The data types supported include packed 8-bit data, packed 16-bit data, 32-bit data, 40-
bit data, and 64-bit data. Values larger than 32 bits, such as 40-bit-long or 64-bit-long values are stored in
register pairs, with the 32 LSBs of data placed in an even register and the remaining 8 or 32 MSBs in the
next upper register (which is always an odd-numbered register).

The eight functional units (.M1, .L1, .D1, .S1, .M2, .L2, .D2, and .S2) are each capable of executing one
instruction every clock cycle. The .M functional units perform all multiply operations. The .S and .L units
perform a general set of arithmetic, logical, and branch functions. The .D units primarily load data from
memory to the register file and store results from the register file into memory.

The C674x CPU combines the performance of the C64x+ core with the floating-point capabilities of the
C67x+ core.

Each C674x .M unit can perform one of the following each clock cycle: one 32 x 32 bit multiply, one 16 x
32 bit multiply, two 16 x 16 bit multiplies, two 16 x 32 bit multiplies, two 16 x 16 bit multiplies with add and
subtract capabilities, four 8 x 8 bit multiplies, four 8 x 8 bit multiplies with add operations, and four 16 x 16
multiplies with add and subtract capabilities (including a complex multiply). There is also support for Galois
field multiplication for 8-bit and 32-bit data. Many communications algorithms such as FFTs and modems
require complex multiplication. The complex multiply (CMPY) instruction takes for 16-bit inputs and
produces a 32-bit real and a 32-bit imaginary output. There are also complex multiplies with rounding
capability that produces one 32-bit packed output that contain 16-bit real and 16-bit imaginary values. The
32 x 32 bit multiply instructions provide the extended precision necessary for high-precision algorithms on
a variety of signed and unsigned 32-bit data types.

The .L or (Arithmetic Logic Unit) now incorporates the ability to do parallel add and subtract operations on
a pair of common inputs. Versions of this instruction exist to work on 32-bit data or on pairs of 16-bit data
performing dual 16-bit add and subtracts in parallel. There are also saturated forms of these instructions.

The C674x core enhances the .S unit in several ways. On the previous cores, dual 16-bit MIN2 and MAX2
comparisons were only available on the .L units. On the C674x core they are also available on the .S unit
which increases the performance of algorithms that do searching and sorting. Finally, to increase data
packing and unpacking throughput, the .S unit allows sustained high performance for the quad 8-bit and
16-bit and dual 16-bit instructions. Unpack instructions prepare 8-bit data for parallel 16-bit operations.
Pack instructions return parallel results to output precision including saturation support.

Other new features include:

» SPLOOP - A small instruction buffer in the CPU that aids in creation of software pipelining loops where
multiple iterations of a loop are executed in parallel. The SPLOOP buffer reduces the code size
associated with software pipelining. Furthermore, loops in the SPLOOP buffer are fully interruptible.

» Compact Instructions - The native instruction size for the C6000 devices is 32 bits. Many common
instructions such as MPY, AND, OR, ADD, and SUB can be expressed as 16 bits if the C674x
compiler can restrict the code to use certain registers in the register file. This compression is
performed by the code generation tools.

* Instruction Set Enhancement - As noted above, there are new instructions such as 32-bit
multiplications, complex multiplications, packing, sorting, bit manipulation, and 32-bit Galois field
multiplication.

» Exceptions Handling - Intended to aid the programmer in isolating bugs. The C674x CPU is able to
detect and respond to exceptions, both from internally detected sources (such as illegal op-codes) and
from system events (such as a watchdog time expiration).

» Privilege - Defines user and supervisor modes of operation, allowing the operating system to give a
basic level of protection to sensitive resources. Local memory is divided into multiple pages, each with
read, write, and execute permissions.
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» Time-Stamp Counter - Primarily targeted for Real-Time Operating System (RTOS) robustness, a free-
running time-stamp counter is implemented in the CPU which is not sensitive to system stalls.

For more details on the C674x CPU and its enhancements over the C64x architecture, see the following
documents:

» TMS320C674x DSP CPU and Instruction Set User's Guide (literature number SPRUFES)

» TMS320C674x DSP Megamodule Reference Guide (literature number SPRUFKS5)
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A. .M unit, dst2 is 32 MSB.

B On .M unit, dst7is 32 LSB.

C. On C64x CPU .M unit, src2 is 32 bits; on C64x+ CPU .M unit, src2 is 64 bits.

D. On .L and .S units, odd dst connects to odd register files and even dst connects to even register files

Figure 2-3. TMS320C674x CPU (DSP Core) Data Paths
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2.4.2 System Memory Management Unit (System MMU)

All C674x DSP accesses through the MDMA port are directed through the system memory management
unit (System MMU) module where they are remapped to physical system addresses. This protects the
ARM Cortex-A8 memory regions from accidental corruption by C674x code and allows for direct allocation
of buffers in user space without the need for translation between ARM and DSP applications.

In addition, accesses by the EDMA TCO may optionally be routed through the System MMU. This allows
EDMA Channel 0 to be used by the DSP to perform transfers using only the known virtual addresses of
the associated buffers. The MMU_CFG register in the Control Module is used to enable and disable use of
the DSP EDMA MMU by the EDMA TC.

For details on the System MMU features and registers, see the System MMU chapter of the
TMS320DM816x DaVinci Digital Media Processors Technical Reference Manual (literature number

SPRUGXS).

2.4.2.1 System MMU Registers
Table 2-3 lists the System MMU registers.

Table 2-3. System MMU Registers Summary

HEX ADDRESS ACRONYM REGISTER NAME
0x4801 0000h MMU_REVISION Revision
0x4801 0010h MMU_SYSCONFIG Configuration
0x4801 0014h MMU_SYSSTATUS Status
0x4801 0018h MMU_IRQSTATUS IRQ Status
0x4801 001Ch MMU_IRQENABLE IRQ Enable

0x4801 0040h

MMU_WALKING_ST

Table Walking Logic

0x4801 0044h MMU_CNTL Control
0x4801 0048h MMU_FAULT_AD Fault Address
0x4801 004Ch MMU_TTB Translation Table Base Address
0x4801 0050h MMU_LOCK Lock

0x4801 0054h MMU_LD_TLB Load

0x4801 0058h MMU_CAM CAM

0x4801 005Ch MMU_RAM RAM

0x4801 0060h MMU_GFLUSH Global Flush
0x4801 0064h MMU_FLUSH_ENTRY Flush Entry
0x4801 0068h MMU_READ_CAM Read CAM
0x4801 006Ch MMU_READ_RAM Read RAM

0x4801 0070h

MMU_EMU_FAULT_AD

EMU Fault Address

0x4801 0080h

MMU_FAULT_PC

Fault Program Counter
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2.5 Media Controller
The Media Controller has the responsibility of managing the HDVPSS and HDVICP2 modules.
2.6 High-Definition Video Image Coprocessor 2 (HDVICP2)
The HDVICP2 is a video encoder and decoder hardware accelerator supporting a range of encode and
decode operations at up to 1080p60 for most major video codec standards. Transcode operations are also
supported. The main video codec standards supported in hardware are MPEG1, MPEG2 and MPEG4
ASP and SP, H.264 BL, MP, and HP, VC-1 SP, MP, and AP, RV9 and RV10, AVS-1.0, and ON2 VP6.2
and VP7. The HDVICP2 hardware accelerator is composed of the following elements:
« Motion estimation acceleration engine
» Loop filter acceleration engine
e Two RISC processors and associated memory used for algorithmic decision making and control
« Intra-prediction estimation engine
e Calculation engine
e Motion compensation engine
e Entropy coder and decoder
* Video DMA
e Synchronization boxes
» Shared L2 controller
» Local interconnect.
2.7 Inter-Processor Communication
This device is a multi-core device that requires software to efficiently manage and communicate between
the cores. The following are the main features that need to be implemented by such software:
1. Device management of the slave processors from the host processor.
2. Inter-processor communication between the cores for transfer and exchange of information between
them.
On this device, the host processor is usually the ARM Cortex-A8. This processor is responsible for
bootloading the slave processors (C674x). Bootloading includes power management of the slaves
(powerup and powerdown and other power management), reset control (reset and release of the slave
processor) and setting the entry point of the slave executable into the appropriate register. This device has
a power-on reset (POR) and warm reset. For the POR reset, the ARM Cortex-A8 is taken out of reset and
it boots from its boot ROM. Once booted, the ARM Cortex-A8 bootloads the C674x processor.
For implementing efficient inter-processor communication between the multiple cores on the device, the
following hardware features are provided:
* Mailbox interrupts
» Hardware spinlocks
Mailboxes provide a mechanism for one processor to write a value to a register and send an interrupt to
another processor. Spinlocks facilitate access to shared resources in the system.
2.7.1 Mailbox Module
The device Mailbox module facilitates communication between the ARM Cortex-A8, C674x DSP, and the
Media Controller. It consists of twelve mailboxes, each supporting communication between two of the
above processors. The sender sends information to the receiver by writing a message to the mailbox
registers. Interrupt signaling is used to notify the receiver that a message has been queued or to notify the
sender about an overflow situation.
The Mailbox module supports the following features (see Figure 2-4):
* 12 mailboxes
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» Four-message FIFO depth for each message queue
* 32-bit message width
» Message reception and queue-not-full notification using interrupts

* Four interrupts (one to ARM Cortex-A8, one to C674x, two to Media Controller).

Mailbox Module
Mailbox Mailbox Mailbox Mailbox Mailbox Mailbox
L4 )
Interconnect
Mailbox Mailbox Mailbox Mailbox Mailbox Mailbox
Interrupt Interrupt Interrupt Interrupt
A
ARM Cortex-A8 C674x+ DSP Media Controller

Figure 2-4. Mailbox Module Block Diagram

2.7.1.1 Mailbox Registers

Table 2-4 lists the Mailboxes available on this device. The register set below is applicable to these

mailboxes. Table 2-5 lists the Mailbox registers.

Table 2-4. Mailboxes

MAILBOX TYPE USER NUMBER (u) MAILBOX NUMBER (m) | MESSAGES PER MAILBOX
System Mailbox 0to3 Oto 11

HDVICP2-0 Mailbox 0to3 Oto5 4
HDVICP2-1Mailbox 0to3 Oto5 4

HDVICP2-2 Mailbox 0to3 Oto5 4

Table 2-5. Mailbox Registers Summary®

HEX ADDRESS

ACRONYM

REGISTER NAME

0x480C 8000

MAILBOX_REVISION

Mailbox Revision

0x480C 8010

MAILBOX_SYSCONFIG

Mailbox System Configuration

0x480C 8040 + (Ox4 * m)

MAILBOX_MESSAGE_m

Mailbox Message

0x480C 8080 + (0x4 * m)

MAILBOX_FIFOSTATUS_m

Mailbox FIFO Status

0x480C 80CO + (0x4 * m)

MAILBOX_MSGSTATUS_m

Mailbox Message Status

0x480C 8100 + (0x10 * u)

MAILBOX_IRQSTATUS_RAW _u

Mailbox IRQ RAW Status

0x480C 8104 + (0x10 * u)

MAILBOX_IRQSTATUS_CLR_u

Mailbox IRQ Clear Status

0x480C 8108 + (0x10 * u)

MAILBOX_IRQENABLE_SET_u

Mailbox IRQ Enable Set

0x480C 810C + (0x10 * u)

MAILBOX_IRQENABLE_CLR_u

Mailbox IRQ Enable Clear

0x480C 8140

Reserved

(1) For the range of m and u, see Table 2-4.
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2.7.2 Spinlock Module

The Spinlock module provides hardware assistance for synchronizing the processes running on multiple
processors in the device:

* ARM Cortex-A8 processor

*+ C674x DSP

* Media Controller processors.

The Spinlock module implements 64 spinlocks (or hardware semaphores) that provide an efficient way to

perform a lock operation of a device resource using a single read-access, avoiding the need for a read-
modify-write bus transfer of which the programmable cores are not capable.

2.7.2.1 Spinlock Registers

Table 2-6. Spinlock Registers Summary®

HEX ADDRESS ACRONYM REGISTER NAME
0x480C A000 SPINLOCK_REV Revision
0x480C A010h SPINLOCK_SYSCFG System Configuration
0x480C A014h SPINLOCK_SYSSTAT System Status
0x480C A800 + (0x4*) SPINLOCK_LOCK_REG_i Lock
(1) i=0to63
2.8 Power, Reset and Clock Management (PRCM) Module
The PRCM module is the centralized management module for the power, reset, and clock control signals
of the device. It interfaces with all the components on the device for power, clock, and reset management
through power-control signals. It integrates enhanced features to allow the device to adapt energy
consumption dynamically, according to changing application and performance requirements. The
innovative hardware architecture allows a substantial reduction in leakage current.
The PRCM module is composed of two main entities:
» Power reset manager (PRM): Handles the power, reset, wake-up management, and system clock
source control (oscillator)
* Clock manager (CM): Handles the clock generation, distribution, and management.
Table 2-7 lists the physical addresses of the PRM and CM modules. Table 2-8 through Table 2-25 provide
register mapping summaries of the PRM and CM registers.
For more details on the PRCM, see Section 7 of this data sheet, Power, Reset, Clocking and Interrupts,
and the PRCM chapter of the TMS320DM816x DaVinci Digital Media Processors Technical Reference
Manual (literature number SPRUGX8).
Table 2-7. PRCM Register Address Summary
ADDRESS OFFSET MODULE NAME SIZE SEE
0x0000 PRM_DEVICE 256 Bytes Table 2-8
0x0100 CM_DEVICE 256 Bytes Table 2-9
0x0300 CM_DPLL 256 Bytes Table 2-11
0x0400 CM_ACTIVE 256 Bytes Table 2-12
0x0500 CM_DEFAULT 256 Bytes Table 2-13
0x0600 CM_IVAHDO 256 Bytes Table 2-14
0x0700 CM_IVAHD1 256 Bytes Table 2-15
0x0800 CM_IVAHD2 256 Bytes Table 2-16
0x0900 CM_SGX 256 Bytes Table 2-17
0x0A00 PRM_ACTIVE 256 Bytes Table 2-18
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Table 2-7. PRCM Register Address Summary (continued)

ADDRESS OFFSET MODULE NAME SIZE SEE
0x0BOO PRM_DEFAULT 256 Bytes Table 2-19
0x0C00 PRM_IVAHDO 256 Bytes Table 2-20
0x0D00 PRM_IVAHD1 256 Bytes Table 2-21
OxO0EO0 PRM_IVAHD2 256 Bytes Table 2-22
0xO0F00 PRM_SGX 256 Bytes Table 2-23
0x1400 CM_ALWON 1 KBytes Table 2-24
0x1800 PRM_ALWON 1 KBytes Table 2-25

Table 2-8. PRM_DEVICE Register Summary

HEX ADDRESS ACRONYM REGISTER NAME
0x4818 00A0 PRM_RSTCTRL Global software cold and warm reset control
0x4818 00A4 PRM_RSTTIME Reset duration control
0x4818 00A8 PRM_RSTST Global reset sources log

Table 2-9. CM_DEVICE Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 0100

CM_CLKOUT_CTRL

SYS_CCCLKOUT output control

Table 2-10. OCP_SOCKET_PRM Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 0200

REVISION_PRM

PRCM IP revision code

Table 2-11. CM_DPLL Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 0300

CM_SYSCLK1_CLKSEL

SYSCLK1 clock divider value select

0x4818 0304

CM_SYSCLK2_CLKSEL

SYSCLK2 clock divider value select

0x4818 0308

CM_SYSCLK3_CLKSEL

SYSCLKS clock divider value select

0x4818 030C

CM_SYSCLK4_CLKSEL

SYSCLK4 clock divider value select

0x4818 0310

CM_SYSCLK5_CLKSEL

SYSCLKS5 clock divider value select

0x4818 0314

CM_SYSCLK6_CLKSEL

SYSCLKG® clock divider value select

0x4818 0318

CM_SYSCLK7_CLKSEL

SYSCLKY clock divider value select

0x4818 0324

CM_SYSCLK10_CLKSEL

SYSCLK10 clock divider value select

0x4818 032C

CM_SYSCLK11_CLKSEL

SYSCLK11 clock divider value select

0x4818 0334

CM_SYSCLK13_CLKSEL

SYSCLK13 clock divider value select

0x4818 0338

CM_SYSCLK15_CLKSEL

SYSCLK15 clock divider value select

0x4818 0340

CM_VPB3_CLKSEL

Video PLL B3 clock divider value select

0x4818 0344

CM_VPC1_CLKSEL

Video PLL C1 clock divider value select

0x4818 0348

CM_VPD1_CLKSEL

Video PLL D1 clock divider value select

0x4818 034C

CM_SYSCLK19_CLKSEL

SYSCLK19 clock divider value select

0x4818 0350

CM_SYSCLK20_CLKSEL

SYSCLK20 clock divider value select

0x4818 0354

CM_SYSCLK21_CLKSEL

SYSCLK21 clock divider value select

0x4818 0358

CM_SYSCLK22_CLKSEL

SYSCLK22 clock divider value select

0x4818 035C

CM_APA_CLKSEL

Audio PLL A clock divider value select

0x4818 0370

CM_SYSCLK14_CLKSEL

SYSCLK14 clock mux select line

0x4818 0374

CM_SYSCLK16_CLKSEL

SYSCLK16 clock mux select line

0x4818 0378

CM_SYSCLK18_CLKSEL

SYSCLK18 clock mux select line
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Table 2-11. CM_DPLL Register Summary (continued)

HEX ADDRESS ACRONYM

REGISTER NAME

0x4818 037C CM_AUDIOCLK_MCASPO_CLKSEL

McASPO audio clock mux select line

0x4818 0380 CM_AUDIOCLK_MCASP1_CLKSEL

McASP1 audio clock mux select line

0x4818 0384 CM_AUDIOCLK_MCASP2_CLKSEL

McASP2 audio clock mux select line

0x4818 0388 CM_AUDIOCLK_MCBSP_CLKSEL

McBSP audio clock mux select line

0x4818 0390 CM_TIMER1_CLKSEL

Timerl clock mux select line

0x4818 0394 CM_TIMER2_CLKSEL

Timer2 clock mux select line

0x4818 0398 CM_TIMERS3_CLKSEL

Timer3 clock mux select line

0x4818 039C CM_TIMER4_CLKSEL

Timer4 clock mux select line

0x4818 03A0 CM_TIMERS_CLKSEL

Timer5 clock mux select line

0x4818 03A4 CM_TIMERG6_CLKSEL

Timer6 clock mux select line

0x4818 03A8 CM_TIMER7_CLKSEL

Timer7 clock mux select line

0x4818 03B0 CM_SYSCLK23_CLKSEL

SYSCLK23 clock divider value select

0x4818 03B4 CM_SYSCLK24_CLKSEL

SYSCLK24 clock divider value select

Table 2-12. CM_ACTIVE Register Summary

HEX ADDRESS ACRONYM

REGISTER NAME

0x4818 0400 CM_GEM_CLKSTCTRL

DSP clock domain power state transition

0x4818 0404 CM_HDDSS_CLKSTCTRL

HDVPSS clock domain power state transition

0x4818 0408 CM_HDMI_CLKSTCTRL

HDMI clock domain power state transition

0x4818 0420 CM_ACTIVE_GEM_CLKCTRL

DSP clock management control

0x4818 0424 CM_ACTIVE_HDDSS_CLKCTRL

HDVPSS clock management control

0x4818 0428 CM_ACTIVE_HDMI_CLKCTRL

HDMI clock management control

Table 2-13. CM_DEFAULT Register Summary

HEX ADDRESS ACRONYM

REGISTER NAME

0x4818 0504 CM_DEFAULT_L3_MED_CLKSTCTRL

L3 clock domain power state transition

0x4818 0508 CM_DEFAULT_L3_FAST_CLKSTCTRL

L3 clock domain power state transition

0x4818 0510 CM_DEFAULT_PCI_CLKSTCTRL

PCI clock domain power state transition

0x4818 0514 CM_DEFAULT_L3_SLOW_CLKSTCTRL

L3 clock domain power state transition

0x4818 0520 CM_DEFAULT_EMIF_0_CLKCTRL

EMIFO clock management control

0x4818 0524 CM_DEFAULT_EMIF_1_CLKCTRL

EMIF1 clock management control

0x4818 0528 CM_DEFAULT_DMM_CLKCTRL

DMM clock management control

0x4818 052C CM_DEFAULT_FW_CLKCTRL

EMIF FW clock management control

0x4818 0558 CM_DEFAULT_USB_CLKCTRL

USB clock management control

0x4818 0560 CM_DEFAULT_SATA_CLKCTRL

SATA clock management control

0x4818 0578 CM_DEFAULT_PCI_CLKCTRL

PCI clock management control

Table 2-14. CM_IVAHDO Register Summary

HEX ADDRESS ACRONYM

REGISTER NAME

0x4818 0600

CM_IVAHDO_CLKSTCTRL

HDVICP2-0 clock domain power state transition

0x4818 0620 CM_IVAHDO_IVAHD_CLKCTRL

HDVICP2-0 clock management control

0x4818 0624 CM_IVAHDO_SL2_CLKCTRL

HDVICP2-0 SL2 clock management control
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Table 2-15. CM_IVAHD1 Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 0700

CM_IVAHD1_CLKSTCTRL

HDVICP2-1 clock domain power state transition

0x4818 0720

CM_IVAHD1_IVAHD_CLKCTRL

HDVICP2-1 clock management control

0x4818 0724

CM_IVAHD1_SL2_CLKCTRL

HDVICP2-1 SL2 clock management control

Table 2-16. CM_IVAHD2 Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 0800

CM_IVAHD2_CLKSTCTRL

HDVICP2-2 clock domain power state transition

0x4818 0820

CM_IVAHD2_IVAHD_CLKCTRL

HDVICP2-2 clock management control

0x4818 0824

CM_IVAHD2_SL2_CLKCTRL

HDVICP2-2 SL2 clock management control

Table 2-17. CM_SGX Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 0900

CM_SGX_CLKSTCTRL

SGX530 clock domain power state transition

0x4818 0920

CM_SGX_SGX_CLKCTRL

SGX530 clock management control

Table 2-18. PRM_ACTIVE Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 0A00

PM_ACTIVE_PWRSTCTRL

Active power state control

0x4818 0A04

PM_ACTIVE_PWRSTST

Active power domain state status

0x4818 0A10

RM_ACTIVE_RSTCTRL

Active domain reset control release

0x4818 0A14

RM_ACTIVE_RSTST

Active domain reset source log

Table 2-19. PRM_DEFAULT Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 0BOO

PM_DEFAULT_PWRSTCTRL

Default power state

0x4818 0B0O4

PM_DEFAULT_PWRSTST

Default power domain state 0 status

0x4818 0B10

RM_DEFAULT_RSTCTRL

Default subsystem reset control release

0x4818 0B14

RM_DEFAULT_RSTST

Default domain reset source log

Table 2-20. PRM_IVAHDO Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 0C00

PM_IVAHDO_PWRSTCTRL

HDVICP2-0 power state control

0x4818 0C04

PM_IVAHDO_PWRSTST

HDVICP2-0 power domain state status

0x4818 0C10

RM_IVAHDO_RSTCTRL

HDVICP2-0 subsystem reset control release

0x4818 0C14

RM_IVAHDO_RSTST

HDVICP2-0 domain reset source log

Table 2-21. PRM_IVAHD1 Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 0D0OO

PM_IVAHD1_PWRSTCTRL

HDVICP2-1 power state control

0x4818 0D04

PM_IVAHD1_PWRSTST

HDVICP2-1 power domain state status

0x4818 0D10

RM_IVAHD1_RSTCTRL

HDVICP2-1 subsystem reset control release

0x4818 0D14

RM_IVAHD1_RSTST

HDVICP2-1 domain reset source log
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Table 2-22. PRM_IVAHD2 Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 OE00

PM_IVAHD2_PWRSTCTRL

HDVICP2-2 power state control

0x4818 OE04

PM_IVAHD2_PWRSTST

HDVICP2-2 power domain state status

0x4818 OE10

RM_IVAHD2_RSTCTRL

HDVICP2-2 subsystem reset control release

0x4818 OE14

RM_IVAHD2_RSTST

HDVICP2-2 domain reset source log

Table 2-23. PRM_SGX Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 OF00

PM_SGX_PWRSTCTRL

SGX530 power state control

0x4818 OF04

RM_SGX_RSTCTRL

SGX530 domain reset control release

0x4818 OF10

PM_SGX_PWRSTST

SGX530 power domain state status

0x4818 OF14

RM_SGX_RSTST

SGX530 domain reset source log

Table 2-24. CM_ALWON Register Summary

HEX ADDRES

S ACRONYM

REGISTER NAME

0x4818 1400

CM_ALWON_L3_SLOW_CLKSTCTRL

L3 clock domain power state transition

0x4818 1404

CM_ETHERNET_CLKSTCTRL

EMAC clock domain power state transition

0x4818 1408

CM_ALWON_L3_MED_CLKSTCTRL

L3 clock domain power state transition

0x4818 140C

CM_MMU_CLKSTCTRL

MMU clock domain power state transition

0x4818 1410

CM_MMUCFG_CLKSTCTRL

MMU CFG clock domain power state transition

0x4818 1414

CM_ALWON_OCMC_0_CLKSTCTRL

OCMC 0 clock domain power state transition

0x4818 1418

CM_ALWON_OCMC_1_CLKSTCTRL

OCMC 1 clock domain power state transition

0x4818 141C

CM_ALWON_MPU_CLKSTCTRL

Processor clock domain power state transition

0x4818 1420

CM_ALWON_SYSCLK4_CLKSTCTRL

SYSCLK4 clock domain power state transition

0x4818 1424

CM_ALWON_SYSCLK5_CLKSTCTRL

SYSCLKS5 clock domain power state transition

0x4818 1428

CM_ALWON_SYSCLK6_CLKSTCTRL

SYSCLKG® clock domain power state transition

0x4818 142C

CM_ALWON_RTC_CLKSTCTRL

RTC clock domain power state transition

0x4818 1430

CM_ALWON_L3_FAST_CLKSTCTRL

L3 clock domain power state transition

0x4818 1540

CM_ALWON_MCASPO_CLKCTRL

MCcASP 0 clock management control

0x4818 1544

CM_ALWON_MCASP1_CLKCTRL

MCcASP 1 clock management control

0x4818 1548

CM_ALWON_MCASP2_CLKCTRL

MCcASP 2 clock management control

0x4818 154C

CM_ALWON_MCBSP_CLKCTRL

McBSP clock management control

0x4818 1550

CM_ALWON_UART_0_CLKCTRL

UART 0 clock management control

0x4818 1554

CM_ALWON_UART_1_CLKCTRL

UART 1 clock management control

0x4818 1558

CM_ALWON_UART_2_CLKCTRL

UART 2 clock management control

0x4818 155C

CM_ALWON_GPIO_0_CLKCTRL

GPIO 0 clock management control

0x4818 1560

CM_ALWON_GPIO_1_CLKCTRL

GPIO 1 clock management control

0x4818 1564

CM_ALWON_I2C_0_CLKCTRL

12C 0 clock management control

0x4818 1568

CM_ALWON_I2C_1_CLKCTRL

12C 1 clock management control

0x4818 1570

CM_ALWON_TIMER_1_CLKCTRL

Timerl clock management control

0x4818 1574

CM_ALWON_TIMER_2_CLKCTRL

Timer2 clock management control

0x4818 1578

CM_ALWON_TIMER_3_CLKCTRL

Timer3 clock management control

0x4818 157C

CM_ALWON_TIMER_4_CLKCTRL

Timer4 clock management control

0x4818 1580

CM_ALWON_TIMER_5_CLKCTRL

Timer5 clock management control

0x4818 1584

CM_ALWON_TIMER_6_CLKCTRL

Timer6 clock management control

0x4818 1588

CM_ALWON_TIMER_7_CLKCTRL

Timer7 clock management control

0x4818 158C

CM_ALWON_WDTIMER_CLKCTRL

WDTIMER clock management control

0x4818 1590

CM_ALWON_SPI_CLKCTRL

SPI clock management control
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Table 2-24. CM_ALWON Register Summary (continued)

HEX ADDRESS ACRONYM

REGISTER NAME

0x4818 1594

CM_ALWON_MAILBOX_CLKCTRL

MAILBOX clock management control

0x4818 1598

CM_ALWON_SPINBOX_CLKCTRL

SPINBOX clock management control

0x4818 159C

CM_ALWON_MMUDATA_CLKCTRL

MMU DATA clock management control

0x4818 15A8

CM_ALWON_MMUCFG_CLKCTRL

MMU CFG clock management control

0x4818 15B0

CM_ALWON_SDIO_CLKCTRL

SDIO clock management control

0x4818 15B4

CM_ALWON_OCMC_0_CLKCTRL

OCMC 0 clock management control

0x4818 15B8

CM_ALWON_OCMC_1_CLKCTRL

OCMC 1 clock management control

0x4818 15C4

CM_ALWON_CONTROL_CLKCTRL

Control clock management control

0x4818 15D0

CM_ALWON_GPMC_CLKCTRL

GPMC clock management control

0x4818 15D4

CM_ALWON_ETHERNET_0_CLKCTRL

Ethernet O clock management control

0x4818 15D8

CM_ALWON_ETHERNET_1_CLKCTRL

Ethernet 1 clock management control

0x4818 15DC

CM_ALWON_MPU_CLKCTRL

Processor clock management control

0x4818 15E0

CM_ALWON_DEBUGSS_CLKCTRL

Debug clock management control

0x4818 15E4

CM_ALWON_L3_CLKCTRL

L3 clock management control

0x4818 15E8

CM_ALWON_L4HS_CLKCTRL

L4 high-speed clock management control

0x4818 15EC

CM_ALWON_L4LS_CLKCTRL

L4 standard-speed clock management control

0x4818 15F0

CM_ALWON_RTC_CLKCTRL

RTC clock management control

0x4818 15F4

CM_ALWON_TPCC_CLKCTRL

TPCC clock management control

0x4818 15F8

CM_ALWON_TPTCO_CLKCTRL

TPTCO clock management control

0x4818 15FC

CM_ALWON_TPTC1_CLKCTRL

TPTC1 clock management control

0x4818 1600

CM_ALWON_TPTC2_CLKCTRL

TPTC2 clock management control

0x4818 1604

CM_ALWON_TPTC3_CLKCTRL

TPTC3 clock management control

0x4818 1608

CM_ALWON_SR_0_CLKCTRL

SmartReflex 0 clock management control

0x4818 160C

CM_ALWON_SR_1_CLKCTRL

SmartReflex 1 clock management control

0x4818 1628

CM_ALWON_CUST_EFUSE_CLKCTRL

Customer e-Fuse clock management control

Table 2-25. PRM_ALWON Register Summary

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4818 1810

RM_ALWON_RSTCTRL

ALWAYS ON domain resets control

0x4818 1814

RM_ALWON_RSTST

ALWAYS ON reset sources
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SGX530 (DM8168 and DM8166 only)

The SGX530 is a vector and 3D graphics accelerator for vector and 3-dimensional (3D) graphics
applications. The SGX530 graphics accelerator efficiently processes a number of various multimedia data
types concurrently:

* Pixel data

* Vertex data

* Video data.

This is achieved using a multi-threaded architecture using two levels of scheduling and data partitioning
enabling zero overhead task switching.

The SGX530 has the following major features:

» Vector graphics and 3D graphics.

» Tile-based architecture.

» Universal Scalable Shader Engine (USSE™) - multi-threaded engine incorporating pixel and vertex
shader functionality.

« Advanced shader feature set - in excess of Microsoft® VS3.0, PS3.0, and OpenGL 2.0.

* Industry standard API support - OpenGL ES 1.1 and 2.0, OpenVG v1.1.

» Fine-grained task switching, load balancing, and power management.

* Advanced geometry direct memory access (DMA) driven operation for minimum CPU interaction.

* Programmable high-quality image anti-aliasing.

» POWERVR™ SGX core MMU for address translation from the core virtual address to the external
physical address (up to 4GB address range).

* Fully-virtualized memory addressing for OS operation in a unified memory architecture.

» Advanced and standard 2D operations [for example, vector graphics, block level transfers (BLTS),
raster operations (ROPSs)].
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2.10 Memory Map Summary

The device has multiple on-chip memories associated with its processors and various subsystems. To
help simplify software development a unified memory map is used where possible to maintain a consistent
view of device resources across all bus masters.

The device system memory mapping is broken into four 1-GB quadrants for target address spaces
allocation. The four quadrants are labeled QO, Q1, Q2 and Q3 for a total of 4-GB 32-bit address space.
(HDVPSS includes a thirty-third address bit for an additional 4GB of address range; this is for virtual
addressing and not physical memory addressing.) Inside each quadrant, system targets are mapped on 4-
MB boundary (except EDMA targets which are decreased to 1-MB regions).

2.10.1 L3 Memory Map

The L3 high-performance interconnect is based on a Network-on-Chip (NoC) interconnect infrastructure.
The NoC uses an internal packet-based protocol for forward (read command, write command with data
payload) and backward (read response with data payload, write response) transactions. All exposed
interfaces of this NoC interconnect, both for targets and initiators, comply with the OCPIP2.2 reference
standard.

Table 2-26 shows the general device level-3 (L3) memory map. The table represents the physical
addresses used by the L3 infrastructure. Some processors within the device (such as Cortex™-A8 ARM,
C674x DSP) may re-map these targets to different virtual addresses through an internal or external MMU.
Processors without MMUs and other bus masters use these physical addresses to access L3 regions.
Note that not all masters have access to all L3 regions, but only those with defined connectivity, as shown
in Table 5-1. For a list of the specific peripherals attached to each of the Level-4 (L4) peripheral ports see
Section 5.2. The L3 interconnect returns an address-hole error if any initiator attempts to access a target
to which it has no connection.

Table 2-26. L3 Memory Map

QUAD BLOCK NAME STAR-(I-HAEE))(E))RESS END E:DE?(;?ESS SIZE DESCRIPTION
Q0 GPMC 0x0100 0000 Ox1FFF FFFF 496MB | GPMCW
Q0 PCle Gen2 0x2000 0000 Ox2FFF FFFF 256MB | PCle Gen2 Targets
Qo0 Reserved 0x3000 0000 O0x3FFF FFFF 256MB | Reserved
Q1 Reserved 0x4000 0000 0x402F FFFF 3MB Reserved
Q1 L3 OCMCO 0x4030 0000 0x4033 FFFF 256KB | OCMC SRAM
Q1 Reserved 0x4034 0000 0x403F FFFF 768KB | Reserved (OCMC RAMO)
Q1 L3 OCMC1 0x4040 0000 0x4043 FFFF 256KB | OCMC SRAM
Q1 Reserved 0x4044 0000 0x404F FFFF 768KB | Reserved (OCMC RAM1)
Q1 Reserved 0x4050 0000 0x407F FFFF 3MB Reserved
Q1 C674x 0x4080 0000 0x4083 FFFF 256KB | C674x UMAPO (L2 RAM)
Q1 Reserved 0x4084 0000 0x40DF FFFF 5888KB | Reserved
Q1 C674x 0x40EO0 0000 Ox40EO 7FFF 32KB C674x L1P Cache and RAM
Q1 Reserved 0x40E0 8000 O0x40EF FFFF 992KB | Reserved
Q1 C674x 0x40F0 0000 0x40F0 7FFF 32KB C674x L1D Cache and RAM
Q1 Reserved 0x40F0 8000 O0x40FF FFFF 992KB | Reserved
Q1 Reserved 0x4100 0000 Ox41FF FFFF 16MB | Reserved
Q1 Reserved 0x4200 0000 0x43FF FFFF 32MB | Reserved
Q1 L3 CFG Regs 0x4400 0000 0x44BF FFFF 12MB | L3 configuration registers
Q1 Reserved 0x44C0 0000 Ox45FF FFFF 20MB | Reserved
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Table 2-26. L3 Memory Map (continued)

QUAD BLOCK NAME STAR-(FHAE?(?RESS END (?_'DE?(I)?ESS SIZE | DESCRIPTION
Q1 McASPO 0x4600 0000 0x463F FFFF 4MB McASPO DAT Port Access®
Q1 McASP1 0x4640 0000 0x467F FFFF 4MB McASP1 DAT Port Access®
Q1 McASP2 0x4680 0000 0x46BF FFFF 4MB McASP2 DAT Port Access®
Q1 HDMI 1.3 Tx 0x46C0 0000 0x46FF FFFF 4MB HDMI 1.3 Tx
Q1 McBSP 0x4700 0000 0x473F FFFF 4MB McBSP
Q1 USB2.0 0x4740 0000 0x477F FFFF 4MB USB2.0 Registers and CPPI
Q1 Reserved 0x4780 0000 0x47BF FFFF 4MB Reserved
Q1 Reserved 0x47C0 0000 Ox47FF FFFF 4MB Reserved
Q1 L4 Standard domain 0x4800 0000 Ox48FF FFFF 16MB | Standard Peripheral domain
(see Table 2-27)
Q1 EDMA TPCC 0x4900 0000 0x490F FFFF 1MB EDMA TPCC Registers
Q1 Reserved 0x4910 0000 0x497F FFFF 7™MB Reserved
Q1 EDMA TPTCO 0x4980 0000 0x498F FFFF 1MB EDMA TPTCO Registers
Q1 EDMA TPTC1 0x4990 0000 0x499F FFFF 1MB EDMA TPTC1 Registers
Q1 EDMA TPTC2 0x49A0 0000 0x49AF FFFF 1MB EDMA TPTC2 Registers
Q1 EDMA TPTC3 0x49B0 0000 0x49BF FFFF 1MB EDMA TPTC3 Registers
Q1 Reserved 0x49C0 0000 O0x49FF FFFF 4MB Reserved
Q1 L4 High-Speed 0x4A00 0000 Ox4AFF FFFF 16MB | High-Speed Peripheral domain
Domain (see Table 2-28)
Q1 Instrumentation 0x4B00 0000 Ox4BFF FFFF 16MB | EMU Subsystem region
Q1 DDR EMIFO 0x4C00 0000 O0x4CFF FFFF 16MB | Configuration registers
registers®
Q1 DDR EMIF1 0x4D00 0000 Ox4DFF FFFF 16MB | Configuration registers
registers®
Q1 DDR DMM 0x4E00 0000 Ox4FFF FFFF 32MB | Configuration registers
Registers®
Q1 GPMC Registers 0x5000 0000 Ox50FF FFFF 16MB | Configuration registers
Q1 PCle Gen2 Registers 0x5100 0000 Ox51FF FFFF 16MB | Configuration registers
Q1 Reserved 0x5200 0000 0x52FF FFFF 16MB | Reserved
Q1 HDVICP2-2 Config 0x5300 0000 0x53FF FFFF 16MB | HDVICP2-2 Host Port
Q1 HDVICP2-2 SL2 0x5400 0000 0x54FF FFFF 16MB | HDVICP2-2 SL2 Port
Q1 Reserved 0x5500 0000 O0x55FF FFFF 16MB | Reserved
Q1 SGX530 0x5600 0000 0x56FF FFFF 16MB | SGX530 Slave Port
(DM8168 and
DM8166 only)
Q1 Reserved 0x5600 0000 O0x56FF FFFF 16MB | Reserved
(DM8167 and
DM8165 only)
Q1 Reserved 0x5700 0000 O0x57FF FFFF 16MB | Reserved
Q1 HDVICP2-0 Config 0x5800 0000 0x58FF FFFF 16MB | HDVICP2-0 Host Port
Q1 HDVICP2-0 SL2 0x5900 0000 0x59FF FFFF 16MB | HDVICP2-0 SL2 Port
Q1 HDVICP2-1 Config 0x5A00 0000 Ox5AFF FFFF 16MB | HDVICP2-1 Host Port
Q1 HDVICP2-1 SL2 0x5B00 0000 0x5BFF FFFF 16MB | HDVICP2-1 SL2 Port
Q1 Reserved 0x5C00 0000 Ox5DFF FFFF 32MB | Reserved
Q1 Reserved 0x5E00 0000 Ox5FFF FFFF 32MB | Reserved
Q1 Tiler 0x6000 0000 Ox7FFF FFFF 512MB | Virtual Tiled Address Space
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Table 2-26. L3 Memory Map (continued)
START ADDRESS END ADDRESS
QUAD BLOCK NAME (HEX) (HEX) SIZE | DESCRIPTION
Q2 DDR EMIFOQ and 0x8000 0000 OXBFFF FFFF 1GB |DDR
EMIF1 SDRAM®)
Q3 DDR EMIFO and 0xC000 0000 OXFFFF FFFF 1GB |DDR
EMIF1 SDRAM®
Q4-7 DDR DMM 0x1 0000 0000 0x1 FFFF FFFF 4GB | DDR DMM Tiler Extended address map —
Virtual Views (HDVPSS only)

(1) The first section of GPMC memory (0x0 - 0XO0FF_FFFF) is reserved for BOOTROM. Accessible memory starts at location
0x0100_0000.

(2) For more information about McASP registers accessed through the DAT port, see Table 8-78.

(3) These accesses occur through the DDR DMM Tiler Ports. The DMM will split address ranges internally to address DDR EMIF and DDR
DMM control registers.
(4) DDR EMIFO and DDR EMIF1 addresses may be contiguous or bank interleaved depending on configuration of the DDR DMM; for more
details, see the DDR DMM documentation.
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2.10.2 L4 Memory Map

2.10.2.1 L4 Standard Peripheral

The L4 standard peripheral bus accesses standard peripherals and IP configuration registers. The
memory map is shown in Table 2-27.

Table 2-27. L4 Standard Peripheral Memory Map

DEVICE NAME STAR-I(—HAE?(I)DRESS END ADDRESS (HEX) SIZE DESCRIPTION
L4 Standard 0x4800 0000 0x4800 07FF 2KB Address and Protection (AP)
Configuration 0x4800 0800 0x4800 OFFF 2KB | Link Agent (LA)
0x4800 1000 0x4800 13FF 1KB Initiator Port (IPO)
0x4800 1400 0x4800 17FF 1KB Initiator Port (IP1)
0x4800 1800 0x4800 1FFF 2KB Reserved (IP2 — IP3)
Reserved 0x4800 2000 0x4800 7FFF 24KB Reserved
e-Fuse Controller 0x4800 8000 0x4800 8FFF 4KB Peripheral Registers
0x4800 9000 0x4800 9FFF 4KB Support Registers
Reserved 0x4800 A00O 0x4800 FFFF 24KB Reserved
System MMU 0x4801 0000 0x4801 OFFF 4KB Peripheral Registers
0x4801 1000 0x4801 1FFF 4KB Support Registers
Reserved 0x4801 2000 0x4801 FFFF 56KB Reserved
UARTO 0x4802 0000 0x4802 OFFF 4KB Peripheral Registers
0x4802 1000 0x4802 1FFF 4KB Support Registers
UART1 0x4802 2000 0x4802 2FFF 4KB Peripheral Registers
0x4802 3000 0x4802 3FFF 4KB Support Registers
UART2 0x4802 4000 0x4802 4FFF 4KB Peripheral Registers
0x4802 5000 0x4802 5FFF 4KB Support Registers
Reserved 0x4802 6000 0x4802 7FFF 8KB Reserved
12C0 0x4802 8000 0x4802 8FFF 4KB Peripheral Registers
0x4802 9000 0x4802 9FFF 4KB Support Registers
12C1 0x4802 A000 0x4802 AFFF 4KB Peripheral Registers
0x4802 BO0OO 0x4802 BFFF 4KB Support Registers
Reserved 0x4802 C000 0x4802 DFFF 8KB Reserved
TIMER1 0x4802 E000 0x4802 EFFF 4KB Peripheral Registers
0x4802 FOO0 0x4802 FFFF 4KB Support Registers
SPIOCP 0x4803 0000 0x4803 OFFF 4KB Peripheral Registers
0x4803 1000 0x4803 1FFF 4KB Support Registers
GPIOO 0x4803 2000 0x4803 2FFF 4KB Peripheral Registers
0x4803 3000 0x4803 3FFF 4KB Support Registers
Reserved 0x4803 4000 0x4803 7FFF 16KB Reserved
McASPO CFG 0x4803 8000 0x4803 9FFF 8KB Peripheral Registers
0x4803 A000 0x4803 AFFF 4KB Support Registers
Reserved 0x4803 BO0O 0x4803 BFFF 4KB Reserved
McASP1 CFG 0x4803 C000 0x4803 DFFF 8KB Peripheral Registers
0x4803 EO00 0x4803 EFFF 4KB Support Registers
Reserved 0x4803 FO00 0x4803 FFFF 4KB Reserved
TIMER2 0x4804 0000 0x4804 OFFF 4KB Peripheral Registers
0x4804 1000 0x4804 1FFF 4KB Support Registers
TIMER3 0x4804 2000 0x4804 2FFF 4KB Peripheral Registers
0x4804 3000 0x4804 3FFF 4KB Support Registers
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Table 2-27. L4 Standard Peripheral Memory Map (continued)

DEVICE NAME STARIHAE?(I)DRESS END ADDRESS (HEX) SIZE DESCRIPTION
TIMER4 0x4804 4000 0x4804 4FFF 4KB Peripheral Registers
0x4804 5000 0x4804 5FFF 4KB Support Registers
TIMERS 0x4804 6000 0x4804 6FFF 4KB Peripheral Registers
0x4804 7000 0x4804 7FFF 4KB Support Registers
TIMERG6 0x4804 8000 0x4804 8FFF 4KB Peripheral Registers
0x4804 9000 0x4804 9FFF 4KB Support Registers
TIMER7 0x4804 A000 0x4804 AFFF 4KB Peripheral Registers
0x4804 BO0O 0x4804 BFFF 4KB Support Registers
GPIO1 0x4804 C000 0x4804 CFFF 4KB Peripheral Registers
0x4804 D000 0x4804 DFFF 4KB Support Registers
Reserved 0x4804 E000 0x4804 FFFF 8KB Reserved
McASP2 CFG 0x4805 0000 0x4805 1FFF 8KB Peripheral Registers
0x4805 2000 0x4805 2FFF 4KB Support Registers
Reserved 0x4805 3000 0x4805 FFFF 52KB Reserved
SD and SDIO 0x4806 0000 0x4806 FFFF 64KB Registers
0x4807 0000 0x4807 OFFF 4KB Support Registers
Reserved 0x4807 1000 0x4807 FFFF 60KB Reserved
ELM 0x4808 0000 0x4808 FFFF 64KB Error Location Module
0x4809 0000 0x4809 OFFF 4KB Support Registers
Reserved 0x4809 1000 0x480B FFFF 188KB | Reserved
RTC 0x480C 0000 0x480C OFFF 4KB Peripheral Registers
0x480C 1000 0x480C 1FFF 4KB Support Registers
WDT1 0x480C 2000 0x480C 2FFF 4KB Peripheral Registers
0x480C 3000 0x480C 3FFF 4KB Support Registers
Reserved 0x480C 4000 0x480C 7FFF 16KB Reserved
Mailbox 0x480C 8000 0x480C 8FFF 4KB Peripheral Registers
0x480C 9000 0x480C 9FFF 4KB Support Registers
Spinlock 0x480C A000 0x480C AFFF 4KB Peripheral Registers
0x480C B00O 0x480C BFFF 4KB Support Registers
Reserved 0x480C C000 0x480F FFFF 208KB | Reserved
HDVPSS 0x4810 0000 0x4811 FFFF 128KB Peripheral Registers
0x4812 0000 0x4812 OFFF 4KB Support Registers
Reserved 0x4812 1000 0x4812 1FFF 4KB Reserved
HDMI 1.3 Tx 0x4812 2000 0x4812 2FFF 4KB Peripheral Registers
0x4812 3000 0x4812 3FFF 4KB Support Registers
Reserved 0x4812 4000 0x4813 FFFF 112KB | Reserved
Control Module 0x4814 0000 0x4815 FFFF 128KB | Peripheral Registers
0x4816 0000 0x4816 OFFF 4KB Support Registers
Reserved 0x4816 1000 0x4817 FFFF 124KB | Reserved
PRCM 0x4818 0000 0x4818 2FFF 12KB Peripheral Registers
0x4818 3000 0x4818 3FFF 4KB Support Registers
Reserved 0x4818 4000 0x4818 7FFF 16KB Reserved
SmartReflex0 0x4818 8000 0x4818 8FFF 4KB Peripheral Registers
0x4818 9000 0x4818 9FFF 4KB Support Registers
SmartReflex1 0x4818 A000 0x4818 AFFF 4KB Peripheral Registers
0x4818 BO0O 0x4818 BFFF 4KB Support Registers
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Table 2-27. L4 Standard Peripheral Memory Map (continued)

DEVICE NAME STARIHAE?(I)DRESS END ADDRESS (HEX) SIZE DESCRIPTION
OCP Watchpoint 0x4818 C000 0x4818 CFFF 4KB Peripheral Registers
0x4818 D000 0x4818 DFFF 4KB Support Registers
Reserved 0x4818 E000 0x4818 EFFF 4KB Reserved
0x4818 FO00 0x4818 FFFF 4KB Reserved
Reserved 0x4819 0000 0x4819 OFFF 4KB Reserved
0x4819 1000 0x4819 1FFF 4KB Reserved
Reserved 0x4819 2000 0x4819 2FFF 4KB Reserved
0x4819 3000 0x4819 3FFF 4KB Reserved
Reserved 0x4819 4000 0x4819 4FFF 4KB Reserved
0x4819 5000 0x4819 5FFF 4KB Reserved
Reserved 0x4819 6000 0x4819 6FFF 4KB Reserved
0x4819 7000 0x4819 7FFF 4KB Reserved
DDRO Phy Ctrl Regs 0x4819 8000 0x4819 8FFF 4KB Peripheral Registers
0x4819 9000 0x4819 9FFF 4KB Support Registers
DDR1 Phy Ctrl Regs 0x4819 A000 0x4819 AFFF 4KB Peripheral Registers
0x4819 BO0O 0x4819 BFFF 4KB Support Registers
Reserved 0x4819 C000 0x481F FFFF 400KB | Reserved
Interrupt controller® 0x4820 0000 0x4820 OFFF 4KB Cortex™-A8 Accessible Only
Reserved® 0x4820 1000 0x4823 FFFF 252KB | Cortex™-A8 Accessible Only
MPUSS config 0x4824 0000 0x4824 OFFF 4KB Cortex™-A8 Accessible Only
register®
Reserved® 0x4824 1000 0x4827 FFFF 252KB | Cortex™-A8 Accessible Only
Reserved® 0x4828 1000 0x482F FFFF 508KB | Cortex™-A8 Accessible Only
Reserved 0x4830 0000 0x48FF FFFF 13MB Reserved

(1) These regions are decoded internally by the Cortex™-A8 Subsystem and are not physically part of the L4 standard. They are included
here only for reference when considering the Cortex™-A8 memory map. For masters other than the Cortex™-A8, these regions are
reserved.
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2.10.2.2 L4 High-Speed Peripheral

The L4 high-speed peripheral bus accesses the IP configuration registers of high-speed peripherals in L3.
The memory map is shown in Table 2-28.

Table 2-28. L4 High-Speed Peripheral Memory Map

DEVICE NAME STARIHAE?(?RESS END ADDRESS (HEX) SIZE DESCRIPTION
L4 High Speed 0x4A00 0000 0x4A00 07FF 2KB Address and Protection (AP)
configuration 0x4A00 0800 0x4A00 OFFF 2KB | Link Agent (LA)
0x4A00 1000 0x4A00 13FF 1KB Initiator Port (1P0O)
0x4A00 1400 0x4A00 17FF 1KB Initiator Port (IP1)
0x4A00 1800 0x4A00 1FFF 2KB Reserved (IP2 — IP3)
Reserved 0x4A00 2000 0x4A07 FFFF 504KB | Reserved
Reserved 0x4A08 0000 0x4A0A OFFF 132KB | Reserved
Reserved 0x4A0A 1000 0x4A0F FFFF 380KB | Reserved
EMACO 0x4A10 0000 0x4A10 3FFF 16KB Peripheral Registers
0x4A10 4000 0x4A10 4FFF 4KB Support Registers
Reserved 0x4A10 5000 0x4Al11 FFFF 108KB | Reserved
EMAC1 0x4A12 0000 0x4A12 3FFF 16KB Peripheral Registers
0x4A12 4000 0x4A12 4FFF 4KB Support Registers
Reserved 0x4A12 5000 0x4A13 FFFF 108KB | Reserved
SATA 0x4A14 0000 0x4A14 FFFF 64KB Peripheral Registers
0x4A15 0000 0x4A15 OFFF 4KB Support Registers
Reserved 0x4A15 1000 0x4A17 FFFF 188KB | Reserved
Reserved 0x4A18 0000 0x4A19 FFFF 128KB | Reserved
0x4A1A 0000 O0x4A1A OFFF 4KB Reserved
Reserved 0x4A1A 1000 O0x4AFF FFFF 14716KB | Reserved
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2.10.3 TILER Extended Addressing Map

The Tiling and Isometric Lightweight Engines for Rotation (TILER) ports are mainly used for optimized 2-D
block accesses. The TILER also supports rotation of the image buffer at 0°, 90°, 180°, and 270°, with
vertical and horizontal mirroring.

The TILER includes an additional 4-GB addressing range to access the frame buffer in these rotated and
mirrored views. This range requires a thirty-third bit of address and is only accessible to peripherals that
require access to the multiple views. On the device, this is limited to the HD Video Processing Subsystem
(HDVPSS). (Other peripherals, based on ConnID, may access any one single view through the 512-MB
TILER window region located in the base 4-GB range.)

The HDVPSS may use the virtual address space of 4GB (0x1:0000:0000 — 0x1:FFFF:FFFF) since various
VPDMA clients of the HDVPSS may need to simultaneously access multiple 2-D images with different
orientations of the image buffers.

The top 4-GB address space is divided into eight sections of 512MB each. These eight sections
correspond to the eight different orientations as shown in Table 2-29.

Table 2-29. TILER Extended Address Memory Map

BLOCK NAME STARIHAE?(?RESS END ADDRESS (HEX) | SIZE | DESCRIPTION
Tiler View 0 0x1 0000 0000 0x1 1FFF FFFF 512MB | Natural 0° View
Tiler View 1 0x1 2000 0000 0x1 3FFF FFFF 512MB | 0° with Vertical Mirror View
Tiler View 2 0x1 4000 0000 0x1 5FFF FFFF 512MB | 0° with Horizontal Mirror View
Tiler View 3 0x1 6000 0000 0x1 7FFF FFFF 512MB | 180° View
Tiler View 4 0x1 8000 0000 0x1 9FFF FFFF 512MB | 90° with Vertical Mirror View
Tiler View 5 0x1 A000 0000 0x1 BFFF FFFF 512MB | 270° View
Tiler View 6 0x1 C000 0000 0x1 DFFF FFFF 512MB | 90° View
Tiler View 7 0x1 EO00 0000 0x1 FFFF FFFF 512MB | 90° with Horizontal Mirror View
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2.10.4 Cortex™-A8 Memory Map

The Cortex™-A8 includes an memory management unit (MMU) to translate virtual addresses to physical
addresses which are then decoded within the Host ARM Subsystem. The subsystem includes its own
ROM and RAM, as well as configuration registers for its interrupt controller. These addresses are hard-
coded within the subsystem. In addition, the upper 2GB of address space is routed to a special port
(Master 0) intended for low-latency access to DDR memory. All other physical addresses are routed to the
L3 port (Master 1) where they are decoded by the device infrastructure. The Cortex™-A8 memory map is
shown in Table 2-30.

Table 2-30. Cortex™-A8 Memory Map

REGION NAME STARIHAE?(?RESS END ADDRESS (HEX) | SIZE | DESCRIPTION
Boot Space 0x0000 0000 0x000F FFFF 1MB Boot Space
L3 Target Space 0x0000 0000 OX1FFF FFFF 512MB | GPMC
0x2000 0000 OX2FFF FFFF 256MB | PCle Gen2 Targets
0x3000 0000 OX3FFF FFFF 256MB | Reserved
ROM internal® 0x4000 0000 0x4001 FFFF 128KB Reserved
0x4002 0000 0x4002 BFFF 48KB | Public
0x4002 C000 0x400F FFFF 848KB | Reserved
Reserved® 0x4010 0000 0x401F FFFF 1MB Reserved
Reserved® 0x4020 0000 0x402E FFFF 960KB | Reserved
Reserved 0x402F 0000 0x402F FFFF 64KB Reserved
L3 Target Space 0x4030 0000 0x4033 FFFF 256KB | OCMC SRAM
0x4034 0000 0x403F FFFF 768KB | Reserved
0x4040 0000 0x4043 FFFF 256KB | OCMC SRAM
0x4044 0000 Ox404F FFFF 768KB | Reserved
0x4050 0000 0x407F FFFF 3VMB Reserved
0x4080 0000 0x4083 FFFF 256KB | C674x UMAPO (L2 RAM)
0x4084 0000 OX40DF FFFF 5888KB | Reserved
0x40EO0 0000 OX40EOQ 7FFF 32KB | C674x L1P Cache and RAM
0x40E0 8000 OX40EF FFFF 992KB | Reserved
0x40F0 0000 OX40F0 7FFF 32KB | C674x L1D Cache and RAM
0x40F0 8000 OX40FF FFFF 992KB | Reserved
0x4100 0000 OX41FF FFFF 16MB | Reserved
0x4200 0000 Ox43FF FFFF 32MB | Reserved
0x4400 0000 0x44BF FFFF 12MB L3 configuration registers
0x44C0 0000 OX45FF FFFF 20MB | Reserved
0x4600 0000 0x463F FFFF 4MB McASPO
0x4640 0000 0x467F FFFF 4MB McASP1
0x4680 0000 OX46BF FFFF 4MB MCcASP2
0x46C0 0000 OX46FF FFFF 4MB HDMI 1.3 Tx
0x4700 0000 0x473F FFFF 4MB McBSP
0x4740 0000 0x477F FFFF 4MB USB2.0 Registers and CPPI
0x4780 0000 0x47BF FFFF 4MB Reserved
0x47C0 0000 OX47FF FFFF 4MB Reserved
0x4800 0000 0x481F FFFF 2MB Standard Peripheral domain (see Table 2-27)
ARM Subsystem 0x4820 0000 0x4820 OFFF 4KB Cortex™-A8 Interrupt Controller
INTCD
Reserved® 0x4820 1000 0x4823 FFFF 252KB | Reserved
Reserved® 0x4824 1000 0x4827 FFFF 252KB | Reserved
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Table 2-30. Cortex™-A8 Memory Map (continued)

REGION NAME STARIHAE?(I)DRESS END ADDRESS (HEX) SIZE DESCRIPTION
L3 Target Space 0x4830 0000 Ox48FF FFFF 13MB Standard Peripheral domain (see Table 2-27)
0x4900 0000 0x490F FFFF 1MB EDMA TPCC Registers
0x4910 0000 0x497F FFFF 7MB Reserved
0x4980 0000 0x498F FFFF 1MB EDMA TPTCO Registers
0x4990 0000 0x499F FFFF 1MB EDMA TPTC1 Registers
0x49A0 0000 Ox49AF FFFF 1MB EDMA TPTC2 Registers
0x49B0 0000 0x49BF FFFF 1MB EDMA TPTC3 Registers
0x49CO0 0000 0x49FF FFFF 4MB Reserved
0x4A00 0000 Ox4AFF FFFF 16MB High Speed Peripheral domain (see Table 2-28)
0x4B00 0000 0x4BFF FFFF 16MB EMU Subsystem region
0x4C00 0000 Ox4CFF FFFF 16MB DDR EMIFO0(2) Configuration registers
0x4D00 0000 Ox4DFF FFFF 16MB DDR EMIF1(2) Configuration registers
0x4E00 0000 Ox4FFF FFFF 32MB DDR DMM(2) Configuration registers
0x5000 0000 Ox50FF FFFF 16MB GPMC Configuration registers
0x5100 0000 Ox51FF FFFF 16MB PCIE Configuration registers
0x5200 0000 0x52FF FFFF 16MB Reserved
0x5300 0000 0x53FF FFFF 16MB HDVICP2-2 Host Port
0x5400 0000 0x54FF FFFF 16MB HDVICP2-2 SL2 Port
0x5500 0000 0x55FF FFFF 16MB Reserved
0x5600 0000 0x56FF FFFF 16MB SGX530 Slave Port
(DM8168 and DM8166 only)
0x5600 0000 0x56FF FFFF 16MB Reserved
(DM8167 and DM8165 only)
0x5700 0000 0x57FF FFFF 16MB Reserved
0x5800 0000 0x58FF FFFF 16MB HDVICP2-0 Host Port
0x5900 0000 O0x59FF FFFF 16MB HDVICP2-0 SL2 Port
0x5A00 0000 Ox5AFF FFFF 16MB HDVICP2-1 Host Port
0x5B00 0000 O0x5BFF FFFF 16MB HDVICP2-1 SL2 Port
0x5C00 0000 Ox5FFF FFFF 64MB Reserved
0x6000 0000 Ox7FFF FFFF 512MB | TILER Window
DDR EMIFO and EMIF1 0x8000 0000 OxBFFF FFFF 1GB DDR
SDRAMGI®
DDR EMIFO and EMIF1 0xC000 0000 OxFFFF FFFF 1GB DDR
SDRAMG®

(1) These addresses are decoded within the Cortex™-A8 subsystem.

(2) These accesses occur through the DDR DMM TILER ports. The DDR DMM splits address ranges internally to address DDR EMIF and
DDR DMM control registers based on DDR DMM tie-offs.

(3) These addresses are routed to the Master 0 port for direct connection to the DDR DMM ELLA port.
(4) DDR EMIFO and DDR EMIF1 addresses may be contiguous or bank interleaved, depending on configuration of the DDR DMM.
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2.10.5 C674x Memory Map

Because the C674x DSP has specific hardwired address decoding built in, the C674x memory map is
slightly different than that of the Cortex™-A8. The C674x has a separate CFG bus which is used to
access L4 peripherals and its UMAP1 bus has a direct connection into HDVICP2 SL2 (HDVICP2-0 and
HDVICP2-1 only) memories. All C674x MDMA port accesses are routed through the System MMU for
address translation.

Table 2-31. C674x Memory Map

REGION NAME STARIHAE?(?RESS END ADDRESS (HEX) | SIZE | DESCRIPTION
Reserved 0x0000 0000 0X003F FFFF 4MB Reserved
UMAP1®W 0x0040 0000 0x0043 FFFF 256KB | C674x UMAP1 (HDVICP2-0 SL2)
Reserved (UMAPl)(l) 0x0044 0000 0x004F FFFF 768KB | Reserved
UMAP1®W 0x0050 0000 0x0053 FFFF 256KB | C674x UMAP1 (HDVICP2-1 SL2)
Reserved (UMAPl)(l) 0x0054 0000 0x005F FFFF 768KB | Reserved
Reserved® 0x0060 0000 0Xx007F FFFF 2MB Reserved
L2 SRAM® 0x0080 0000 0x0083 FFFF 256KB | C674x UMAPO (L2 RAM)
Reserved® 0x0084 0000 0Ox00DF FFFF 5888KB | Reserved
L1P SRAM® OXO0EQ 0000 OX00EOQ 7FFF 32KB | C674x L1P Cache and RAM
Reserved® 0XO00EQ 8000 OX00EF FFFF 992KB | Reserved
L1D SRAM® 0x00F0 0000 0X00FO0 7FFF 32KB | C674x L1D Cache and RAM
Reserved® 0x00FO0 8000 0x017F FFFF 9184KB | Reserved
Internal CFG @@©) 0x0180 0000 0x01BF FFFF 4MB | C674x Internal CFG registers
Reserved©®) 0x01CO0 0000 0XO07FF FFFF 100MB | Reserved
L4 Standard Domain® 0x0800 0000 O0x08FF FFFF 16MB Peripheral Domain (see Table 2-27)
EDMA TPCC® 0x0900 0000 0X090F FFFF 1IMB | EDMA TPCC Registers
Reserved®) 0x0910 0000 0X097F FFFF 7MB Reserved
EDMA TPTCO® 0x0980 0000 0X098F FFFF 1IMB | EDMA TPTCO Registers
EDMA TPTC1® 0x0990 0000 0X099F FFFF 1IMB | EDMA TPTC1 Registers
EDMA TPTC2® 0X09A0 0000 OX09AF FFFF 1IMB | EDMA TPTC2 Registers
EDMA TPTC3® 0x09B0 0000 0X09BF FFFF 1IMB | EDMA TPTC3 Registers
Reserved®) 0x09CO0 0000 OX09FF FFFF 4MB Reserved
L4 High-Speed 0x0A00 0000 OxO0AFF FFFF 16MB Peripheral Domain (see Table 2-28)
Domain®
Reserved® 0x0B00 0000 OXOFFF FFFF 80MB | Reserved
C674x L1 and L2®¥) 0x1000 0000 OX10FF FFFF 16MB | C674x Internal Global Address
MDMA L3®) 0x1100 0000 OXFFFF FFFF 3824MB | System MMU Mapped L3 Regions

(1) Addresses 0x0000 0000 to 0x017F FFFF are internal to the C674x device.

(2) Addresses 0x0180 0000 to OxO1BF FFFF are reserved for C674x internal CFG registers.
(3) Addresses 0x01CO0 0000 to OxOFFF FFFF are mapped to the C674x CFG bus.
(4) Addresses 0x1000 0000 to Ox10FF FFFF are mapped to C674x internal addresses 0x0000 0000 to OxOOFF FFFF.

(5) These accesses are routed through the System MMU where the page tables translate to the physical L3 addresses shown in Table 2-

26.
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3 Device Pins

3.1 Pin Assignments

Extensive use of pin multiplexing is used to accommodate the largest number of peripheral functions in
the smallest possible package. Pin multiplexing is controlled using a combination of hardware
configuration at device reset and software programmable register settings. For more information on pin
muxing, see Section 4.5, Pin Multiplexing Control.

3.1.1 Pin Map (Bottom View)

Figure 3-1 through Figure 3-19 show the bottom view of the package pin assignments in 15 sections (A,
B,C,D,EF G, HIJK, L M N,and O).

NOTE
Pin map sections D, E, K, and L show the different pin names for silicon revision 1.x devices
and silicon revision 2.x devices.
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Fle 1]
A D|E
SD_SDWP/
R | SPISCs[o] SPI_SCLK vss vss GPMC_A[15)/ vss vsSs VsS
GP8]
SPLSCSI) | sprscsiy | SPLSCS@Y
Po| GPMC ATV | Couicaby | opiic A2 vss vss vss vss DVDD_3P3
[22]
UARTO_RIN/ | UARTO DSR/ | UARTODCD/ | UARTO DTR/
N gﬁ;@—;ﬁgﬁ gﬁ;g—,gg; GPMC_A[17) | GPMC_A[19) | GPMC_A[18) | GPMC_A20) | UARTOCTS | _aeto v
Sne Ay | GPMcAGe) | GPMC A2V | GPMC A4y | GPMC AR23) | GPMC A2 GP128] -
- ~ GPil9] GPiNT] GPi18] GPi16]
UARTT_RTS/
GPMC_A[14)/
M | uaRTzRxD | GEMEALE
GP1[25]
UARTT CTS/
GPMC_A[13)/
L DVDD_3P3 uarTz_TxD | GEMEANSY DVDD_3P3 VsS
GPi[26]
UARTZ CTS/
K Vss GPMC_A[22)/ GPMC A6 | GPMC_AR7Y
GPi10] GPMC_A[25)/ GP[9]
GPi24]
, | GPMC AUS) | GPMC A[tE) | GPMC AR4Y | GPMC A[3) P13 GPMC_A[26) | GPMC_A25)/
GPO[22] GPO21] GPA[15] GPi[14] GPIHI] GPiN2]
TIM6_OUT/
W | GPMC_ARay | GPMC Al12y | GPMC A1y GPO[25] GPMC_A[4) | GPMC_A[13)
GPO[30] GPO27] GPO[26] GPO23] GPO[24]
TIM7_OUT/ GPOSY GPO[6Y/
G | GPMC AM2Y |MCARLAMUTEIN/ DDR[0]_D[3] | MCAU1] AMUTEIN/ vss vss
GPO[31] GPMC_A[24] GPMC_A[23]
F CLKOUT DDR[0]_D[1] DDR[0]_D[6] DDR[0]_DQSJ0] VSS DDR[0]_D[20]
£ | DVDD_DDR[0] | DDR[0] D[2] | DDR[OLDQS[O] DDR[0] D[23] | DDR[0] D[27]
D vss DDRI0]_D[4] DDR[0] D[11] | DDR[0].D[9] | DDR{O] D[21]
¢ | DDRMOI D7 | DDR{O] DAMO] DDR[0]_D[8] | DDR[0] D[10] DDRI0]_D[16]
B | DDR{OLD0] | DDR[O] D5 | DDRI0] D15] | DDR0] DQS[] | DDR{O] DQM{1] | DDRI0] D13] | DDRI0] Di19] | DDR{0] DQS[2]
A vss DVDD_DDR[0] | DDR[0] D[14] | DDROLDQSH] | DDR[0] D{2] | DDR[] VTP | DDR{0] D[17] | DDROLDASE]
1 2 3 4 5 6 7 8

Figure 3-1. Pin Map [Section A]
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Fla 1y
AlB D|E
SD_SDCD/
DVDD_3P3 DVDD_3P3 DVDD_3P3 GPMC_A[16)/ cvDDC cvDDC cvDD
GPA[7]
DVDD_3P3 DVDD_3P3 DVDD_3P3 SPI_D[1] cvDDC cvDDC cvDD
UAg'I?[—;]TS/ UARTO_RXD SPI_D[0] cvbDe DDR[O]_A[8] | DDR0] BA[2] | DDRIO]_A[12]
vss
UARTZ_RTS/
GPMC_A[15)/
GPMC_AL26] vsS DDR[0]_Al6] | DVDD_DDR[0] | DVDD_DDR[0] | DVDD_DDRI0]
GP1[23]
DDR[0]_A[9] | DVDD_DDR[0] | DVDD_DDR[0] | DVDD_DDRI0]
DDR[0]_D[30] DDR[0]_A[5] | DVDD_DDR[0] | DVDD_DDR[0] | DVDD_DDR[0]
DDRO_D[18] vss DDRO_A[4] vsS vsS Vss
DDR[0]_DQM[2] | DDRI[0]_D[28] DDRI0]_A[3] vsS Vss VsS
DDRO_D[22] DDR[0]_BA[0] VsS VsS vss
DDRI0]_D[24] DVDD_DDRI0] DDR[0]_WE vss
DDR[0]_DQM[3] DDRI[0]_RAS RSV20 DDRI0]_A[2]
DDRI0]_D[31] DDR[0]_D[29] DDR[O]_CAS | DDRI0]_A[10] vss
DDR[0]_DQS[3] | DDR[0]_D[26] | DDR[0]_D[25] | DDR[O]_CLK[0] | DDRIO]_A[11] | DDR[0]_BA[1] | DDR[O] CLK[1] | DDRIO]_A[13]
DDR[0]_DQS[3] VES DVDD_DDR[0] | DDR[O]_CLK[0] | DDR[0]_A[0] DDRI0]_A[7] | DDRI0]_CLK[1] | DDR[0]_ODT[1]
9 10 1 12 13 14 15 16
Figure 3-2. Pin Map [Section B]
40 Device Pins Copyright © 2011-2013, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TMS320DM8168 TMS320DM8167 TMS320DM8166 TMS320DM8165


http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS614D&partnum=TMS320DM8168
http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165

i3 TeExas TMS320DM8168, TMS320DM8167
INSTRUMENTS TMS320DM8166, TMS320DM8165

www.ti.com SPRS614D —MARCH 2011 -REVISED JANUARY 2013

Flo|nu[1 ]y
A b|E

R cvDD cvDD cvDD cvDD cvDD cvDD cVDDC cvbDe
P cvDD cvDD cvDD cvDD cvDD cvDD cvDDC cvDDC
N | DDRIOLA[] vss RSV3 RSV4 DDR[]_A[] | DDRM_A[2] | DDRM]BA[2] | DDR[1]_A8]
M
L | pvbp_DDR[0] | DVDD_DDR{0] | DVDD_DDR[0] | DVDD_DDR[1] | DVDD_DDR[1] | DVDD_DDR[1] | DVDD_DDR[1] | DVDD_DDR[1]
K | DVDD_DDR[0] | DVDD_DDR[0] | DVDD_DDR[0] | DVDD_DDR[1] | DVDD_DDR[1] | DVDD_DDR[1] | DVDD_DDR[1] | DVDD_DDR[1]
J | pvDD_DDR[0] | DVDD_DDR{0] | DVDD_DDR[1] | DVDD_DDR[1] | DVDD_DDR[1] | DVDD_DDR[1] | DVDD_DDR[1] | DVDD_DDR[1]
H vss vss vss vss vss vss vss vss
G vss vss vss vss vss vss vss
F Vss DDR[0]_CS[1] DDR[1]_CS[1] vss vss vss VSS
E DDR[0]_ODT[0] | DEVOSC_pvbpis | DDR[1]_ODTI0] vss
D | DDR[O]A[4] | DDR[OLRST DDRAIRST | DDR[1] A[14] DDR[1]_A[2] RSV
c vss DDR[0]_CKE DEV_MXO DDR[1]_CKE vss vss DDR[1]_A[10]
B | DDROICSO] | VDDA_PLL | DEVOSC_VSS | VSSA PLL | DDRCS[0] | DDRI1]A[13] | DDRMA]CLK[] | DDRI1]_BA[1]
A |VREFSSTL DDR0] VDDA PLL D%'f/\i—c'\fé:;\‘ VSSA PLL |VREFSSTL_DDR[1] DDR[1]_ODT[] | DDR[1]_CLK[1] | DDR[] A[7]

17 18 19 20 21 2 23 24

Figure 3-3. Pin Map [Section C]
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VDD_USBO_1P8 DVDD_3P3 DVDD_3P3 | VDD_USBO_3P3 | VDD_USB1_3P3 VSS VSS
RSV2 DVDD_3P3 DVDD_3P3 DVDD_3P3 DVDD_3P3 vss RSV19
cvDDC VDD_USB_0P9 RSV10 RSV11 TDO ™S 12C[0]_SCL
VSS
DDR[1]_A[6] VSs GPO[1] DVDD_3P3
DDR[1]_A[9] GPO[2] GPO[0]
DDRI[1]_A[5] DDR[1]_D[30] TGCPBE% SATAS i\ggl'(())]iLED
DDR[1]_A[4] VSS DDR[1]_D[18] GPO[4]
DDR[1]_A[3] DDR[1]_D[28] | DDR[1]_DQM[2] Vss VSs
DDR[1]_BA[0] DDR[1]_D[22] | DDR[1]_D[20] VSS
DDR[A]_WE DVDD_DDR1] DDR[1]_D[24] | DDR[1]_D[27] | DDR[1]_D[23]
DDR[T]_RAS DDR[1]_DQM[3] | DDR[1]_D[21] | DDR[1].D[9] | DDR[1]_D[11]
DDR[]_CAS DDR[1]_D[29] DDR[1]_D[31] | DDR[1]_D[16] DDR[1]_D[10]
DDR[1]_A[11] | DDR[1]_CLK[0] | DDR[1].D[25] | DDR[1]_D[26] | DDR[1]_DQS[3] | DDR[1]_DQS[2] | DDR[1]_D[19] | DDR[1]_D[13]
DDR[1]_A[0] | DDR[]_CLK[0] | DVDD_DDR[1] Vss DDR[1_DQS[3] | DDRA]_DQS[2] | DDR[1]_D[17] | DDR{1]_VTP
25 26 27 28 29 30 31 32
Figure 3-4. Pin Map [Section D] - Silicon Revision 1.x
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VDD_USBO_1P8 DVDD_3P3 DVDD_3P3 | VDD_USBO_3P3 | VDD_USB1_3P3 vsS VsS
RSV2 DVDD_3P3 DVDD_3P3 DVDD_3P3 DVDD_3P3 vsS RSV19
CcvDDC VDD_USB_0P9 RSV10 RSV11 TDO T™S 12C[0]_SCL
VSS
DDR[1]_A[6] vss GPO[1] DVDD_3P3
DDR[1]_A[9] GPO[2] GPO[0]
oOR1LAG 0oL 00 U | S e
DDR[1]_A[4] vsS DDR[1]_D[18] GPO[4]
DDR[1]_A[3] DDR[1]_D[28] | DDR[1]_DQM[2] VsS VsS
DDR[1]_BA[0] DDR[1]_D[22] | DDR[1]_D[20] VsS
DDR[1_WE DVDD_DDR([1] DDR[1]_D[24] | DDR[1]_D[27] | DDR[1]_D[23]
DDR[1_RAS DDR[1]_DQM[3] [ DDR[1].D[21] | DDR[1]_D[9] | DDR[1]_D[11]
DDR[1]_CAS DDR[1]_D[29] DDR[1]_D[31] | DDR[1]_D[16] DDR[1]_D[10]
DDR[1]_A[11] | DDR[1]_CLK[0] | DDR[1].D[25] | DDR[1]_D[26] | DDR[1]_DQS[3] | DDR[1]_DQS[2] | DDR[1] D[19] | DDR[1]_D[13]
DDR[1]_A[0] | DDR[T]_CLK[0] | DVDD_DDR[1] vsS DDR[1]_DQS[3] | DDRA_DQS[2] | DDR[1].D[17] | DDR[1]_VTP
25 26 27 28 29 30 31 32

Figure 3-5. Pin Map [Section D] - Silicon Revision 2.x
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VSS RSV16 USB1_DRVVBUS USB1_DN USB1_DP
RSV18 RSV17 USB0O_DRVVBUS USBO_DN USBO_DP
12C[0]_SDA 12C[1]_SCL 12C[1]_SDA | VDD_USB0_VBUS USBO_R1
EMU3 EMU4
VSS DVDD_3P3 EMU1 EMU2
TRST VSS
SATAGEc[ﬂ]iLED DI EMUO RTCK TCLK
T'é”éaégf’ TlgSBBsL;]T/ MCA[SEE\%TEW wb_out CLKIN32
RESET DDR[1]_D[3] NI RSTOUT
DDR[1]_DQS|0] DDRI[1]_D[6] DDRI[1]_D[1] POR
DDR[1]_DQS[0] DDR[1]_D[2] VSS
DDR[1]_D[4] DVDD_DDR[1]
DDR[1]_D[8] DDR[1]_DQM[0] | DDR[1]_D[7]
DDR[1]_DQM[1] | DDR[1]_DQsS[1] | DDR[1]_D[15] DDR[1]_D[5] DDRI[1]_D[0]
DDR[1]_D[12] DDR[1]_DQS[1] | DDR[1]_D[14] DVDD_DDR([1] VSS
33 34 35 36 37

Figure 3-6. Pin Map [Section E] - Silicon Revision 1.x
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vss RSV16 USB1_DRWBUS |  USB1_DN USB1_DP
RSV18 RSVA7 USBO_DRWBUS |  USBO_DN USBO_DP
12C[0]_SDA 12C[1]_SCL 12C[1] SDA |VDD_USBO_VBUS|  USBO_R1
EMU3 EMU4
vss DVDD_3P3 EMUA EMU2
TRST vss
SATA AT LED ™I EMUO RTCK ToLK
Tlgéa[gg]w TlgSB[cz)sL;]T/ MCA[(()S]TR[I\ZI]L/JTEIN WD_out CLKIN32
RESET DDR[1]_D[3] NMI RSTOUT
DDR[1]_DQS[0] | DDR[1].D[6] | DDR[1] D[] POR
DORADASH] | DDRMLD2] vss
DDR[1] D[4] | DVDD_DDR([1]
DDR([1]_D[8] DDR[1]_DQM[0] | DDR[]_D[7]
DDR[1]_ DQM[1] | DDR[1]_DQS[1] | DDR({]_D[15] | DDR[]D[5] | DDRM]_D[0]
DDR[1] D[12] | DDR[] DQSH] | DDR[1]D[14] | DVDD_DDR[1] vss
33 34 35 36 37

Figure 3-7. Pin Map [Section E] - Silicon Revision 2.x
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M|N|oO
1y
clolE
VIN[OJA_D[19)/ | VIN[OJA D18}/
AK RSV31 RSV43 RSV46 VIN[JA DE/ | VIN[]A_FLD/ V\ﬁﬂ[}j—g[gv
VOUT1 Ciol | VOUTHI Ci8] [1]A_D[8]
AJ RSV42 RSV45 RsV47 RSV48 RSV49 RSV50 Vo Y
AH | GPMC_CSH] | GPMC CSE GPMC_CS[0] RSV44
GPMC_CSBJ | ~pireve | GPMC_CSH@Y
A | Conc Aria GPMC_WE el vss Vss
AF | GPMC_BET | GPMC_OE RE
GPMC_A[4) | GPMC_ABY | GPMC_ABY | GPMC_A[2Y | GPMC_A[1)
AE GPO[12)/ GPO[13]/ GPO[11]/ GPO[10}/ GPO[Y/ Gpg'&)—[g][ol/ GZ"Q?[—Z%']R’ GPMC_WAIT
BTMODE[3] BTMODE[4] BTMODE[2] BTMODE[1] BTMODEI0]
GPMC_ Aoy | GPMC_AIS) GPMC_A[7)/ GPMC_A8)/ GPMC_A[B)/
AD GPG18] GPO[17)/ GPO[15]/ GPO[16]/ Vss Vss VsS GPO[14)/
CSOWAIT CSOMUX[1] CS0BW CSOMUX[0]
GPMC_A[11]/ GPMC_A[27)/
AC | ePMC_DO] aPGTI9] vss vss GPGI20] vss vss vss
AB vss GPMC_D[2] Vss vss vss
AA DVDD_3P3 GPMC_DJ[5] GPMC_DJ[3] GPMC_D[1] vss Vss VsS vss
vy | GPMC D] GPMC_D[7] GPMC_D[4] vss vss vss vss vss
w | ePmc D[] | ePMc_Di2) | GPMc Do} | GPMC D] VsSs VsS vss
v | e | ePmcors | cpmc Dita) vss vss vss vss vss
SD_DAT[OY SD_CLK/ SD_CMD/ SD_POW/
U | GPMC_A20y | GPMC_A[13)/ | GPMC_A[21) | GPMC_A[14) vss Vss vss vss
GP1(3] GP1[1] GP1_[2] GP[0]
SD_DAT[1]_SDIRQ/ | SD_DAT[2]_SDRW/
T GPMC_A[19]/ GPMC_A[18)/ VSS VSS VSS
GP1[4] GP1[5]
1 2 3 4 5 6 7 8
Figure 3-8. Pin Map [Section F]
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VOUT[0]_R_CR[8)/
AK VOUT[0]_B_CB_C[0]/| VSS VOUT[0]_B_CB_C[5] VSS VSS
VOUT[1]_Y_YCI[8]
VOUT[0]_R_CR[0}/
AJ VOUT[1] Cl8}/ VOUT[0]_B_CB_C[6]| DVDD_3P3 DVDD_3P3 DVDD_3P3
VOUT[1]_CLK
AH VOUT[0] B_CB_C[8]] DVDD_3P3 DVDD_3P3 DVDD_3P3
[ VOUT[0]_R_CR[4]/
AG | GPMC_CS[3] VSS VOUT[0]_FLD/ DVDD_3P3 DVDD_3P3 DVDD_3P3
VOUT[1]_Y_YCI[4]
AF VSS
AE GPMC_WP  |GPMC_ADV_ALE|GPMC_BEO_CLE CvDDC VOUTI[0]_G_Y_YC[6]|VOUT[0]_G_Y_YC[2]| VIN[0JA_DI9]
VOuT[1]_C[7)/

AD DVDD_3P3 DVDD_3P3 DVDD_3P3 VA B cvbDC cvDDC CVDD
AC DVDD_3P3 DVDD_3P3 DVDD_3P3 VO\%L[[111TJBY[‘%[SI’ cvDDC cvDDC CVDD
AB DVDD_3P3 DVDD_3P3 DVDD_3P3 RSV51 CcVDD CcvDD CVDD
AA DVDD_3P3 DVDD_3P3 DVDD_3P3 &S] VSS VSS VSS

Y DVDD_3P3 GPMC_D[6] VSS VSS VSS VSS

w VSS VSS VSS VSS VSS

v VSS GPMC_D[13] VSS VSS VSS VSS

U DVDD_3P3 DVDD_3P3 DVDD_3P3 VSS VSS VsS Vss

SD_DAT[3)/
T DVDD_3P3 DVDD_3P3 DVDD_3P3 GPMC_A[17)/ CcvDD CcvDD CVDD
GP1[6]
9 10 11 12 13 14 15 16
Figure 3-9. Pin Map [Section G]
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AK VSS VSS VSS VSSA_HD VSSA_HD RSV57 VSS VSS
AJ DVDD_3P3 VSS VIN[O]A_DI[0] DVDD1P8 VDDA_SD_1P8 | VDDA_HD_1P8 RSV56 DVDD1P8
AH DVDD_3P3 VIN[0JA_D[2] VDAC_VREF | VDDA _SD_1P8 | VDDA_SD_1P8 | VDDA _HD_1P8 RSV55 RSV15
AG DVDD_3P3 VDDA_SD_1P0 | VDDA_HD_1P0O RSV53 RSV54 RSV13
AF
AE VSS VSS VSS VSS RSV52 VDAC_RBIAS_HD RSV7 HDMI_HPDET
AD CVDD CVDD CvDD CVDD CVvDD CvDD CvDDC CvDDC
AC CVDD CVDD CVDD CVDD CVDD CVDD CvDDC CvDDC
AB CVvDD CVDD CvDD CvDD CVDD CVDD CVDD CVDD
AA VSS VSS VSS VSS VSS VSS VSS VSS

Y VSS VSS VSS VSS VSS VSS VSS VSS

W VSS VSS VSS VSS VSS VSS VSS VSS

\ VSS VSS VSS VSS VSS VSS VSS VSS

U VSS VSS VSSA_PLL VSS VSS VSS VSS VSS

T CVDD CVDD CVDD CVDD CVDD CVDD CVDD CVDD

17 18 19 20 21 22 23 24
Figure 3-10. Pin Map [Section H]
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K|L|IM|N
G
A D

AK HDMI_SDA Vss MCA[0]_ACLKR MCA[1]_AXR[1]

AJ VSS MCA[0]_AHCLKR MCA[O]_AFSX | MCA[0]_AXR[1]
AH RSV14 MCA[0]_ACLKX [MCA[0]_AHCLKX
AG RSV12 Vss EMACI0]_TXD[4]| MCA[0]_AFSR Vss

AF VSS

AE CcvDDC DVDD_3P3 DVDD_3P3 DVDD_3P3 [ EMAC[0]_TXD[3]| EMAC[0]_TXDI[2] | EMAC[0]_TXD[1]

AD | EMAC[0]_RXDI[5] DVDD_3P3 DVDD_3P3 DVDD_3P3 Vss VsS Vss

AC | EMAC[0]_RXD[6] DVDD_3P3 DVDD_3P3 DVDD_3P3 VSS VSS vss

AB | EMAC[0]_COL VDDT_PCIE PCIE_TXN1 VDDT_PCIE PCIE_TXNO PCIE_TXPO VDDT_PCIE

AA EMACI0]_CRS

Y | VDDR_PCIE PCIE_TXP1 VDDT_PCIE PCIE_RXPO VDDT_PCIE VSS Vss

w | VDDR_PCIE

vV | VDDR_SATA VSS VSS PCIE_RXNO PCIE_RXN1 PCIE_RXP1 VDDT_SATA

U | VDDR_SATA

T |VvDD_USB1_1P8 RSV6 RSV5 VDD_USBO0_3P3| VDD_USB1_3P3| SATA_TXNO SATA_TXPO

25 26 27 28 29 30 31 32
Figure 3-11. Pin Map [Section ]
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AK

AJ

AH

AG

AF

AE

AD

AC

AB

AA

MCA[1]_AMUTE | MCA[1]_AFSX | MCA[1]_AFSR | MCA[1]_ACLKR | MCA[0]_AXR[0]
M A | MAOL AN |y ot | MCADLARY | MaADL )
MDIO_MDIO | MDIO_MCLK
DVDD_3P3 EMAC[0]_TXD[7] | EMAC[0]_TXD[6]| EMAC[0]_TXEN
EMACI0]_TXD[5] | EMAC[0]_TXCLK
EMAC[0]_TXD[0] | EMAC[0]_RXER | EMAC[0]_RXDV | EMAC[0]_RXD[7]| EMAC[0]_RXCLK
VSS VSS EMAC[0]_RXDI[3] | EMAC[0]_RXD[1]| EMAC[0]_RXD[0]
VsSs VSs EMACI0]_RXDI[4] | EMAC[0]_RXDI[2]| EMAC[0] GMTCLK
SERDES_CLKN | SERDES_CLKP VSs RSV1 VSs
VDDT_SATA | VDDT_SATA vss VsS
SATA_RXP1
SATA_TXP1 VDDT_SATA | SATA_RXN1 SATA_RXPO SATA_RXNO
SATA_TXN1
VSs VSS VSS VDD_USB1_VBUS|  USB1_R1
33 34 35 36 37

Figure 3-12. Pin Map [Section J]

50

Device Pins

Product Folder Links: TMS320DM8168 TMS320DM8167 TMS320DM8166 TMS320DM8165

Copyright © 2011-2013, Texas Instruments Incorporated

Submit Documentation Feedback


http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS614D&partnum=TMS320DM8168
http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165

13 TEXAS

INSTRUMENTS TMS320DM8168, TMS320DM8167

TMS320DM8166, TMS320DM8165

www.ti.com SPRS614D —MARCH 2011 -REVISED JANUARY 2013

K M
FlG
A
VIN[OJA_D[21)/ VOUT[LY_YC[4)/ | VOUTHLY_ycpay |VOUTIOLG_Y_YC[1)
AU VSS DVDD_3P3 RSvV24 VINOB_FLD | VINIOIA_HSYNC | "“yijija Di2) VIN[1]A D[0] V\%&‘J[I%]:EIL-S/
VIN[O]JA_D[16)/
VIN[0]A_D[23)/ VOUT[1]_AVID/ VOUTHLY_YC[8)/ | VOUT[1]_CLK/ | \oy110] R CR[1
AT RSV26 | yiNjojs_HsyNG | VINIOIADE | yiNriB LK V'\'/\'C[)H%'?SJL"EC/ VINIIA DIl | VIN[]A_CLK (LR _CROY
VIN[O]JA_D[22)/ VOUT[1]_HSYNC/ | VOUT[1]_Y_YC[7)/
AR RSV27 | VIN[OJB_VSYNC VIN[1]A_D[15] VIN[T]A D[5] VOUT[OL AVID
VOUT[1_Y_YC[9)/ | VOUT[1_Y_YC[3)/ VOUTI[1]_CI[5)/
AP RSV28 RSV23 VIN[1]A_D[7] VIN[1]JA_D[1] VIN[1]A_D[11]
VIN[O]JA_D[20)/ VOUT[1]_Cl4)/ VOuTI1]_Cle)/
AN DVDD_3P3 RSV25 Vlr[\J[]O]E_E)E] VIN[1]A_D[10] VIN[1]A_D[12]
VOUT[1]_CI[3)/
AM Vss RsV29 VIN[1]A_D[14] | VIN[O]JA_VSYNC VsS VN ot
VIN[0JA_D[17)/
AL RSV32 RSV30 VIN[OJA_FLD | VIN[1]A_VSYNC/ VSsS VSS
VOUT[1]_VSYNC
1 2 3 4 5 6 7 8
Figure 3-13. Pin Map [Section K] - Silicon Revision 1.x
K M
FlG
A c
VIN[OJA_D[21)/ VOUT[]_Y_YC[4y | VOUT[1]Y_YC[2y |VOUTIOLG_Y_YC[1}/
AU VSSs DVDD_3P3 RSV24 VIN[OJE_ FLD VIN[0]JA_HSYNC VIN[jA D[2] VIN[1]A_D[0] \Q%J[E[]gjftgl
VIN[0]JA_D[16]/
VIN[0]JA_D[23]/ VOUT[1]_AVID/ VOUTILY_YC[8) | VOUT[1]_CLK/ | voutiol R CRi
AT RSV26 VINOB_HSYNC | VINIOIADE | viNpiB_cLK V'\'/\‘c[;ﬂﬁﬁ"l'sgﬂ‘éf’ VIN[TJA_Dl6] VIN[1]A_CLK (LR CRIN
VIN[O]A_D[22)/ DAC_VOUTI]_ | vourp1y_v_vcry DAC_HSYNC
AR RSV27 VIN[OIB VSYNC HSYNC/ VIN[1]A_D[5] T D
[0]B_ VINMA D[15] VOUTI0]_AVID
VOUT[1]_Y_YC[9)/ | VOUT[1]_Y_YC[3)/ VOUT[1]_C[5)/
AP RSV28 RSV23 VIN[1]A_D[7] VIN[1]A_D[1] VIN[1]A_D[11]
VIN[O]A_D[20)/ VOUT[1]_C[4)/ VOUT[1]_C[6)/
AN DVDD_3P3 RSV25 Vlr[\l[]O]E_I[DE] VIN[1]A_D[10] VIN[1]A_D[12]
VOUT[1]_C[3)/
AM VSS RSV29 VIN[1]A_D[14] | VIN[OJA_VSYNC Vss N
VIN[OJA_D[17)/
VIN[1]A_VSYNC/
AL RSV32 RSV30 VIN[OJA_FLD DA[C]V_OUT[1] VSs VSS
VSYNC
1 2 3 4 5 6 7 8
Figure 3-14. Pin Map [Section K] - Silicon Revision 2.x
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K M|IN|O
F|G IJ
A D|E
VOUT[O]_R_CR[9)/ | VOUT[0]_R_CRI6}/
AU |vouTo] B_CB_C[1y|vOoUT[0] G_Y_YC[0)] DVDD_3P3 VsS VouT[0]_G_Y_vcis]| VIN[OJA_D[15] | VIN[OJA_D[14] | VIN[O]A_D[12]
VOUT[TLY_YC[9] | VOUT[]_Y_YC6]
VOUTI[0]_B_CB_C[1}/| VOUTI[0]_R_CR[5)/ | VOUT[0]_R_CR[2}/
AT VOUT[1]_HSYNC/ VOUTI[0]_AVID/ VOUT[0]_HSYNC/ |VOUT[0]_B_CB_C[9]|VOUT[0]_G_Y_YC[7]| VOUT[0]_CLK VIN[0]JA_D[13] VIN[O]A_D[10]
VOUT[_AVID | VOUTHM]Y_YC[5] | VOUTILY_YC[2]
VOUT[0]_B_CB_C[0}/ VOUT[0]_R_CR[3V/
AR VOUT[]_C[9)/ VOUTI[0]_VSYNC/ VOUT[0]_G_Y_YC[9]|  VIN[OJA_CLK vsS
VIN[1]B_HSYNC_DE VOUTHI_Y_YC[3]
VOUT[0]_G_Y_YC[o}/
AP | VOUT[T]_VSYNC/ VOUT[0]_B_CB_C[2] [ VOUT[0]_G_Y_YC[3] VSS
VIN[1]B_VSYNC
AN | VOUT[0]_VSYNC DVDD_3P3 VOUT[0]_B_CB_C[4] VSS VSS
AM |VOUTI[O]_HSYNC VOUTI[0]_B_CB_C[7]| VOUT[0]_G_Y_YC[s5] vsS VSS
VOUT[0]_R_CR[7Y/
AL | VOUT[O]_FLD |VOUT[0] G_Y_YC[1}/ VOUT[0]_B_CB_C[3] | VOUT[0]_G_Y_YC[4] VSS VSS
- VOUTITLY_YC[7]
9 10 1 12 13 14 15 16
Figure 3-15. Pin Map [Section L] - Silicon Revision 1.x
K M|N|O
F|G |
A C|D|E
VOUT[O]_R_CR[9)/ | VOUT[O]_R_CR[6}/
AU |vouTo] B_CB_C[1)|vOUT[0]_G_Y_YC[o}] DVDD_3P3 VsS VOUT[0]_G_Y_vci8]| VIN[OJA_D[15] | VIN[O]JA_D[14] | VIN[OJA D[12]
VOUT[T]_Y_YC[9] | VOUT[L_Y_YC6]
Vog;g’]v%—ff;c”]’ VOUTI0]_R_CRE5) | vouTo] R_CRi2)/
AT H—SYNC/[ L VOUT[O]_AVID/ | VOUT[O]_HSYNC/ |VOUT[0]_B_CB_C[9]|VOUTIO]_G_Y_YC[7]|] VOUT[0] CLK | VIN[OJA_D[13] | VIN[O]JA_D[10]
Vot Avip | VOUTHLY_YCIs] | VOUTITLY_YC[2]
VOUT[0]_B_CB_C[0}/ VOUT[0]_R_CR[3V/
AR VOUT[1]_C[9)/ VOUTI[0]_VSYNC/ VOUT[0]_G_Y_YC[9]| VIN[O]JA_CLK VSS
VIN[1]B_HSYNC_DE VOUTHLY_YC[3]
VOUT[0]_G_Y_YC[0}/
AP DA(\J/ 7S\/Yol\l%1;[1 VOUTI[0]_B_CB_C[2]| VOUT[0]_G_Y_YCI[3] VSS
VIN[1]B_VSYNC
AN [VOUT[0]_VSYNC DVDD_3P3 VOUT[0]_B_CB_C[4] VSS VSS
AM | VOUT[0]_HSYNC VOUT[0]_B_CB_C[7]| VOUT[0]_G_Y_YC[5] VSS VSS
DAC VSYNC | VOUTIoLR CRi7y
AL = — |VOUT[0]_G_Y_YC[1}/ VOUT[0]_B_CB_C[3]| VOUT[0]_G_Y_YCI4] VSS VSS
VOUT[OL_FLD |"youTH v vem
9 10 1 12 13 14 15 16
Figure 3-16. Pin Map [Section L] - Silicon Revision 2.x
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F|G IJ
A D|E

AU | VIN[OJA_D[11] | VIN[OJA_D[1] VSSA_SD IOUTG RSV41 VSSA_REF_1P8 VsS HDMI_TMDSCLKN

AT VIN[O]A_D[5] VIN[O]A_D[4] IOUTE IOUTF JOUTA VDDA_REF_1P8 VSS HDMI_TMDSCLKP

AR VIN[O]A_DI[7] VIN[O]A_D[3] VIN[0]B_CLK IOUTD 10UTB VSS VSS

AP | VIN[O]A_D8] VIN[OJA_D[6] | VDAC_RBIAS_SD IoUTC VDDA_HDMI VDDA_HDMI

AN RSV21 RSV22 VSSA_SD RSV61 VDDA_HDMI VDDA_HDMI

AM VSS VSS VSS VSSA_SD RSV60 RSV59 VSS VSS

AL VSS VSS VSS VSSA_SD VSSA_HD RSV58 VSS VSS

17 18 19 20 21 22 23 24
Figure 3-17. Pin Map [Section M]
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AU [HDMI_TMDSDNO [HDMI_TMDSDN1|HDMI_TMDSDN2 VSS DVDD_3P3 | EMAC[1]_TXEN | EMAC[1]_TXD[4] | EMAC[1]_TXD[3]
AT |HDMI_TMDSDPO|HDMI_TMDSDP1|HDMI_TMDSDP2 RSV40 RSV39 EMAC[1]_TXCLK | EMAC[1]_TXDI[5] | EMAC[1]_TXDI[2]
AR VSS VDDA_HDMI RSV38 EMACI[1]_COL EMAC[1]_TXD[1]
AP HDMI_CEC RSV37 EMACI[1]_TXDI[6] | EMAC[1]_TXD[0] | EMAC1_RXDJ[7]
AN | HDMI_EXTSWING DVDD_3P3 RSV36 EMACI[1]_RXER | EMAC[1]_CRS
AM VsSs RSV33 EMAC[1]_TXD[7] VsS
AL HDMI_SCL RSV34 RSV35 VsS VSS

25 26 27 28 29 30 31 32

Figure 3-18. Pin Map [Section N]
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AU | EMACIT]_GMTCLK |EMAC[1]_RXD[6]| EMAC[1]_RXDI4]| EMAC[1] RXD[2] RSVO
AT | EMACH]_RXDV | EMAC1_RXD[3] | EMAC1_RXD[1] | EMAC1_RXD[0] |EMAC[1]_RXCLK
EMAC[1]_RXD[5 MCA[2]_AXR[1]/
AR [1]_RXD[5] MCA[2]_AXR[0] MCB, DX
AP MCA[2]_AMUTE VsS
MCA[2]_AFSX/
AN mce_ciks/ [MCALELAHCLX!  pypp_sps
MCB_FSX _
MCA[2]_AFSR/
MCA[2]_AHCLKR _ MCA[2]_ACLKX/
AM MCB_CLKX/ MCA[]_AHCLKX
MCB_ CLKS \oB Fon MCB_CLKX
MCA[2]_ACLKR/
AL | MCAMLAXRIO] | MCB CLKR/ MCA[]_ACLKX |MCA[1] AHCLKR
MCB_DR
33 34 35 36 37

Figure 3-19. Pin Map [Section O]
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3.2 Terminal Functions

The terminal functions tables identify the external signal names, the associated pin (ball) numbers along
with the mechanical package designator, the pin type, whether the pin has any internal pullup or pulldown
resistors, and a functional pin description. Bolded pin names denote the muxed pin function being
described in each table. For more detailed information on device configurations, peripheral selection,
multiplexed pin, and shared pin see Section 4, Device Configurations.

3.2.1 Boot Configuration

Table 3-1. Boot Terminal Functions

SIGNAL 1 2 (3
TYPE® | OTHER® ® MUXED DESCRIPTION
NAME NO.
BOOT
Boot Mode inputs. Select the peripheral over which the Host ARM Cortex™-A8 will boot.
GPMC_A[5]/GPO[13]/ AE2 GPMC, GPO
BTMODE[4] PINCTRL226
GPMC_A[4])/GPO[12)/ AE1 GPMC, GPO
BTMODE[3] PINCTRL225
GPMC_A[3)/GPO[11])/ AE3 | PLSLRI‘Ii/IEUZ//Dzls GPMC, GPO | Boot Mode Selection pins. For boot mode information,
BTMODE[2] DVDD_3P3 PINCTRL224 |see Table 4-6.
GPMC_A[2)/GPO[10]/ AE4 GPMC, GPO
BTMODE[1] PINCTRL223
GPMC_A[1)/GPO[9)/ AES GPMC, GPO
BTMODE[0] PINCTRL222
DEVICE CONTROL
GPMC CS0 default Data Bus Width input
0 = 8-bit data bus
GPMC_A[8/GPO[16]/ PULL:IPUTDIS | Gpmc, gpo | 1= 16-bit data bus
CS0BW AD4 : DRIVE:Z /2 PINCTRL229
DVDD 3P3 The CSOBW pin is also used by the ROM bootloader
- to set uf the size of BAR ranges in PCle boot
mode. ®
GPMC_A[7)/GPO[15])/ AD3 GPMC, GPO | GPMC CS0 default Address/Data multiplexing mode
CSOMUX][1] PINCTRL228 |input
00 = Not multiplexed
PULL: IPU/ DIS 01 = A/A/D muxed
| DRIVE: Z / Z 10 = A/D muxed
gggﬂw(l:gﬁ[g]/GPO[l‘l]/ ADS DVDD_3P3 PG;E'\CA-?#QEZZO? 11 = Reserved
[0] The CSOMUX[1:0] pins are also used by the ROM
bootloader to set up the size of BAR ranges in PCle
boot mode.®
GPMC CS0 default GPMC_Wait enable input
0 = Wait disabled
GPMC_A[9)/GPO[17)/ PULL: IPUTDIS | Gpmc, gpo | 1 = Wait enabled
CSOWAIT AD2 : DRIVE:Z/Z | pi\cTRL230
DVDD 3P3 The CSOWAIT pin is also used by the ROM
B bootloader to set up the size of BAR ranges in PCle
boot mode.

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
(2) PULL: A/ B, where: -
A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; -
A is the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
(4) For details on the BAR ranges setup, see the ROM Code Memory and Peripheral Booting chapter of the TMS320DM816x DaVinci
Digital Media Processors Technical Reference Manual (literature number SPRUGX8).
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3.2.2 DDR2 and DDR3 Memory Controller Signals

Table 3-2. DDR2 and DDR3 Memory Controller 0 Terminal Functions

SIGNAL 1 2
TYPE® OTHER® DESCRIPTION
NAME NO.
DDR[0]_CLK]0] B12 o} DVDD_DDR[0] | DDR[0] Clock O
DDR[0]_CLK][0] Al2 o} DVDD_DDR[0] | DDR[0] Negative Clock O
DDR[0]_CLK[1] Al5 o} DVDD_DDR[0] | DDR[0] Clock 1
DDR[0]_CLK[1] B15 o} DVDD_DDR[0] | DDR[0] Negative Clock 1
DDR[0]_CKE c18 o} DVDD_DDR[0] | DDR[0] Clock Enable
DDR[0]_WE E13 o} DVDD_DDR[0] | DDR[0] Write Enable
DDR[0]_CSJ[0] B17 o} DVDD_DDR[0] | DDR[0] Chip Select 0
DDR[0]_CS[1] F18 o} DVDD_DDR[0] | DDR[0] Chip Select 1
DDR[0]_RAS D13 (@) DVDD_DDRJ[0] | DDR[0] Row Address Strobe output
DDR[0]_CAS C13 (@) DVDD_DDRJ0] | DDR[0] Column Address Strobe output
DDR[0]_DQMI3] D9 o DVDD_DDRI[0] | pDR[0] Data Mask outputs
DDR[0]_DQM][2] G9 0 DVDD_DDR[0] | PDR[0]_DQMI3]: For upper byte data bus DDR[0]_D[31:24]
= = DDR[0]_DQM[2]: For DDR[0]_D[23:16]
DDR[0]_DQM[1] B5 o DVDD_DDR[0] | ppR[0]_DQMI[1]: For DDR[0]_D[15:8]
DDR[0]_DQM][0] c2 f0) DvVDD_DDR[0] | DDR[0]_DQMI[0]: For lower byte data bus DDR[0]_D[7:0]
DDR[0]_DQS[3] B9 10 DVDD_DDRJ0] | Data strobe input/outputs for each byte of the 32-bit data bus. They are
outputs to the DDR[0] memory when writing and inputs when reading.
DDR[0]_DQS[] B8 1o DVDD_DDR[0] They are used to synchronize the data transfers.
DDRJ[0]_DQS[1] B4 10 DVDD_DDR[0] | DDR[0]_DQS[3]: For upper byte data bus DDR[0]_D[31:24]
DDRJ[0]_DQS[2]: For DDR[0]_DJ[23:16]
DDR[0]_DQS[0] F4 10 DVDD_DDRJ[0] | DDR[0]_DQSI1]: For DDR[0]_D[15:8]
DDRJ[0]_DQSJO0]: For lower byte data bus DDR[0]_D[7:0]
DDR[0]_DQS[3] A9 10 DVDD_DDRJ0] | Complementary data strobe input/outputs for each byte of the 32-bit data
ST SACT bus. They are outputs to the DDR[0] memory when writing and inputs
DDR[0]_DQS[Z] A8 1o DVDD_DDR[0] when reading. They are used to synchronize the data transfers.
DDR[0]_DQS[1] A4 10 DVDD_DDR[0] | DDR[0]_DQS[3]: For upper byte data bus DDR[0]_D[31:24]
DDRJ[0]_DQS[2]: For DDR[0]_DJ[23:16]
DDR[0]_DQSI[0] E3 10 DvDD_DDR[0] | DDR[0]_DQSI1]: For DDR[0]_D[15:8]
DDRJ[0]_DQSIO0]: For lower byte data bus DDR[0]_D[7:0]
DDR[0]_ODTIO0] E18 (@) DVDD_DDRJ[0] | DDR[0] On-Die Termination for Chip Select 0.
DDR[0]_ODTI[1] Al6 (@) DVDD_DDRJ[0] | DDR[0] On-Die Termination for Chip Select 1.
DDR[0]_RST D18 o} DVDD_DDR[0] | DDR[0] Reset output
DDR[0]_BA[2] N15 o} DVDD_DDRI[0]
DDR[0]_BA[1] B14 (@) DVDD_DDRJ0] | DDR[0] Bank Address outputs
DDR[0]_BA[0] F13 o} DVDD_DDRI[0]

)

(2) Specifies the operating 10 supply voltage for each signal.

| = Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
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Table 3-2. DDR2 and DDR3 Memory Controller 0 Terminal Functions (continued)

SIGNAL

TYPEW OTHER® DESCRIPTION
NAME NO.
DDR[0]_A[14] D17 O DVvDD_DDRJ0]
DDR[0]_A[13] B16 O DVvDD_DDRJ0]
DDR[0]_A[12] N16 O DVvDD_DDRJ0]
DDR[0]_A[11] B13 O DVvDD_DDRJ0]
DDR[0]_A[10] Cl4 O DVvDD_DDRJ0]
DDRJ[0]_A[9] K13 O DVvDD_DDRJ0]
DDRJ[0]_A[8] N14 O DVvDD_DDRJ0]
DDRI[0]_A[7] Al4 O DVvDD_DDRJ[0] | DDR[0] Address Bus
DDRJ[0]_A[6] L13 O DVvDD_DDRJ0]
DDRJ[0]_A[5] J13 O DVvDD_DDRJ0]
DDRI[0]_A[4] H13 O DVvDD_DDRJ0]
DDRJ[0]_A[3] G13 O DVvDD_DDRJ0]
DDRI[0]_A[2] D15 O DVvDD_DDRJ0]
DDRJ[0]_A[1] N17 O DVvDD_DDRJ0]
DDRJ[0]_A[0] A13 O DVvDD_DDRJ0]
DDR[0]_D[31] C9 10 DVvDD_DDRJ0]
DDR[0]_D[30] J11 10 DVvDD_DDRJ0]
DDR[0]_D[29] C11 10 DVvDD_DDRJ0]
DDR[0]_D[28] G10 10 DVvDD_DDRJ0]
DDR[0]_D[27] E8 10 DVvDD_DDRJ0]
DDR[0]_D[26] B10 10 DVvDD_DDRJ0]
DDR[0]_D[25] B11 10 DVvDD_DDRJ0]
DDR[0]_D[24] E9 10 DVvDD_DDRJ0]
DDR[0] Data Bus
DDR[0]_D[23] E7 10 DVvDD_DDRJ0]
DDR[0]_D[22] F9 10 DVvDD_DDRJ0]
DDR[0]_D[21] D8 10 DVvDD_DDRJ0]
DDR[0]_D[20] F8 10 DVvDD_DDRJ0]
DDR[0]_D[19] B7 10 DVvDD_DDRJ0]
DDR[0]_D[18] H10 10 DVvDD_DDRJ0]
DDR[0]_D[17] A7 10 DVvDD_DDRJ0]
DDR[0]_D[16] Cc8 10 DVvDD_DDRJ0]
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Table 3-2. DDR2 and DDR3 Memory Controller 0 Terminal Functions (continued)

SIGNAL
TYPEW OTHER® DESCRIPTION
NAME NO.
DDR[0]_D[15] B3 10 DVDD_DDR][0]
DDR[0]_D[14] A3 10 DVDD_DDR][0]
DDR[0]_D[13] B6 10 DVDD_DDRJ[0]
DDR[0]_D[12] A5 10 DVDD_DDRJ[0]
DDR[0]_D[11] D6 10 DVDD_DDRJ[0]
DDR[0]_D[10] c6 10 DVDD_DDRJ[0]
DDR[0]_D[9] D7 10 DVDD_DDR][0]
DDR[0]_DI[8] C5 10 DVDD_DDRJ[0]
DDR[0] Data Bus
DDR[0]_D[7] c1 10 DVDD_DDR][0]
DDR[0]_D[6] F3 10 DVDD_DDRJ[0]
DDR[0]_D[5] B2 10 DVDD_DDRJ[0]
DDR[0]_D[4] D2 10 DVDD_DDR][0]
DDR[0]_D[3] G4 10 DVDD_DDRJ[0]
DDR[0]_D[2] E2 10 DVDD_DDR][0]
DDR[0]_D[1] F2 10 DVDD_DDRJ[0]
DDR[0]_D[0] B1 10 DVDD_DDRJ[0]
DDR[0]_VTP A6 | DVDD_DDRJ[0] | DDR VTP Compensation Resistor Connection
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Table 3-3. DDR2 and DDR3 Memory Controller 1 Terminal Functions

SIGNAL >
TYPE® OTHER® DESCRIPTION
NAME NO.
DDR[1]_CLK[0] B26 o) DVDD_DDRJ[1] | DDR[1] Clock 0
DDR[1]_CLK[0] A26 o) DVDD_DDRJ[1] | DDR[1] Negative Clock 0
DDR[1]_CLK[1] A23 o) DVDD_DDRI[1] | DDR[1] Clock 1
DDR[1]_CLK[1] B23 o) DVDD_DDRI[1] | DDR[1] Negative Clock 1
DDR[1]_CKE C20 o) DVDD_DDRJ[1] | DDR[1] Clock Enable
DDR[1]_WE E25 o) DVDD_DDRJ[1] | DDR[1] Write Enable
DDR[1]_CS[0] B21 o) DVDD_DDRJ[1] | DDR[1] Chip Select 0
DDR[1]_CS[1] F20 o) DVDD_DDRJ[1] | DDR[1] Chip Select 1
DDR[1]_RAS D25 0] DVDD_DDR[1] | DDR[1] Row Address Strobe output
DDR[1]_CAS C25 0] DVDD_DDR[1] | DDR[1] Column Address Strobe output
DDR[1]_DQMI3] D29 o DVDD_DDR(1] | DDR[1] Data Mask outputs
DDR[1]_DQM[2] G29 1) DVDD_DDRJ[1] DDR[1]_DQM[3]: For upper byte data bus DDR[1]_D[31:24]
= = DDR[1]_DQM[2]: For DDR[1]_D[23:16]
DDR[1]_DQMI[1] B33 0 DVDD_DDR[1] | ppR[1]_DQMI[1]: For DDR[1]_D[15:8]
DDR[1]_DQMI[0] C36 e} DVDD_DDRJ[1] | DDR[1]_DQMI[O]: For lower byte data bus DDR[1]_D[7:0]
DDR[1]_DQS[3] B29 0] DVDD_DDRJ1] | Data strobe input/outputs for each byte of the 32-bit data bus. They are
outputs to the DDR[1] memory when writing and inputs when reading.
DDR[1]_DQS[?] B30 1o DVDD_DDR[1] They are used to synchronize the data transfers.
DDR[1]_DQSI1] B34 10 DVDD_DDR[1] | DDR[1]_DQSI3]: For upper byte data bus DDR[1]_D[31:24]
DDR[1]_DQS[2]: For DDR[1]_D[23:16]
DDR[1]_DQS|0] F34 10 DVDD_DDR([1] | DDR[1]_DQS[1]: For DDR[1]_D[15:8]
DDR[1]_DQS|0]: For lower byte data bus DDR[1]_D[7:0]
DDR[1]_DQSI3] A29 10 DVDD_DDR[1] | Complementary data strobe input/outputs for each byte of the 32-bit
SRRl BaS] data bus. They are outputs to the DDR[1] memory when writing and
DDR[1]_DQS[?] A30 1o DVDD_DDR[1] inputs when reading. They are used to synchronize the data transfers.
DDR[1]_DQSI1] A34 10 DVDD_DDR[1] | DDR[1]_DQSI3]: For upper byte data bus DDR[1]_D[31:24]
DDR[1] DQS[2]: For DDR[1]_D[23:16]
DDR[1]_DQSI0] E35 10 DvDD_DDRI[1] | DDR[1] DQS[1]: For DDR[1]_D[15:8]
DDR[1]_DQS|0]: For lower byte data bus DDR[1]_D[7:0]
DDR[1]_ODTI[0] E20 0] DVDD_DDR[1] | DDR[1] On-Die Termination for Chip Select 0.
DDR[1]_ODTI[1] A22 0] DVDD_DDR[1] | DDR[1] On-Die Termination for Chip Select 1.
DDR[1]_RST D20 o) DVDD_DDRJ[1] | DDR[1] Reset output
DDR[1]_BA[2] N23 o) DVDD_DDRJ[1]
DDR[1]_BA[1] B24 0] DVDD_DDR[1] | DDR[1] Bank Address outputs
DDR[1]_BA[0] F25 o) DVDD_DDRJ[1]

)

(2) Specifies the operating 10 supply voltage for each signal.

| = Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
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Table 3-3. DDR2 and DDR3 Memory Controller 1 Terminal Functions (continued)

SIGNAL
TYPEW OTHER® DESCRIPTION
NAME NO.

DDR[1]_A[14] D21 o) DVDD_DDRJ[1]

DDR[1]_A[13] B22 o) DVDD_DDRJ[1]

DDR[1]_A[12] N22 o) DVDD_DDRJ[1]

DDR[1]_A[11] B25 o) DVDD_DDRJ[1]

DDR[1]_A[10] C24 o) DVDD_DDRJ[1]

DDR[1]_A[9] K25 o) DVDD_DDRJ[1]

DDR[1]_A[8] N24 o) DVDD_DDRJ[1]

DDR[1]_A[7] A24 o) DVDD_DDRI[1] | DDR[1] Address Bus
DDR[1]_A[6] L25 o) DVDD_DDRJ[1]

DDR[1]_A[5] J25 o) DVDD_DDRJ[1]

DDR[1]_A[4] H25 o) DVDD_DDRJ[1]

DDR[1]_A[3] G25 o) DVDD_DDRJ[1]

DDR[1]_A[2] D23 o) DVDD_DDRJ[1]

DDR[1]_A[1] N21 o) DVDD_DDRJ[1]

DDR[1]_A[0] A25 o) DVDD_DDRJ[1]

DDR[1]_D[31] c29 10 DVDD_DDRJ[1]

DDR[1]_D[30] J27 10 DVDD_DDRJ[1]

DDR[1]_D[29] c27 10 DVDD_DDRJ[1]

DDR[1]_D[28] G28 10 DVDD_DDRJ[1]

DDR[1]_D[27] E30 10 DVDD_DDRJ[1]

DDR[1]_D[26] B28 10 DVDD_DDRJ[1]

DDR[1]_D[25] B27 10 DVDD_DDRJ[1]

DDR[1]_D[24] E29 10 DVDD_DDRJ[1]

DDR[1] Data Bus

DDR[1]_D[23] E31 10 DVDD_DDRJ[1]

DDR[1]_D[22] F29 10 DVDD_DDRJ[1]

DDR[1]_D[21] D30 10 DVDD_DDRJ[1]

DDR[1]_D[20] F30 10 DVDD_DDRJ[1]

DDR[1]_D[19] B31 10 DVDD_DDRJ[1]

DDR[1]_D[18] H28 10 DVDD_DDRJ[1]

DDR[1]_D[17] A31 10 DVDD_DDRJ[1]

DDR[1]_D[16] C30 10 DVDD_DDRJ[1]
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Table 3-3. DDR2 and DDR3 Memory Controller 1 Terminal Functions (continued)

SIGNAL
TYPEW OTHER® DESCRIPTION
NAME NO.

DDR[1]_D[15] B35 10 DVDD_DDRJ[1]

DDR[1]_D[14] A35 10 DVDD_DDRJ[1]

DDR[1]_D[13] B32 10 DVDD_DDRJ[1]

DDR[1]_D[12] A33 10 DVDD_DDRJ[1]

DDR[1]_D[11] D32 10 DVDD_DDRJ[1]

DDR[1]_D[10] C32 10 DVDD_DDRJ[1]

DDR[1]_D[9] D31 10 DVDD_DDRJ[1]

DDR[1]_D[8] c33 10 DVDD_DDRJ[1]

DDR[1] Data Bus

DDR[1]_D[7] C37 10 DVDD_DDRJ[1]

DDR[1]_D[6] F35 10 DVDD_DDRJ[1]

DDR[1]_D[5] B36 10 DVDD_DDRJ[1]

DDR[1]_D[4] D36 10 DVDD_DDRJ[1]

DDR[1]_D[3] G34 10 DVDD_DDRJ[1]

DDR[1]_D[2] E36 10 DVDD_DDRJ[1]

DDR[1]_D[1] F36 10 DVDD_DDRJ[1]

DDR[1]_D[0] B37 10 DVDD_DDRJ[1]

DDR[1]_VTP A32 | DVvDD_DDR[1] | DDR VTP Compensation Resistor Connection
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3.2.3 Ethernet Media Access Controller (EMAC) Signals

Table 3-4. EMAC Terminal Functions

SIGNAL 1 2 (3
TYPE® | OTHER® ® MUXED DESCRIPTION
NAME NO.
PULL: IPU/ IPU )
MDIO_MCLK AH37 O DRIVE: H/H Management Data Serial Clock output
DVDD,_3P3 PINCTRL275
PULL: IPU / IPU )
MDIO_MDIO AH36 10 DRIVE:Z/Z Management Data 10
DVDD._3P3 PINCTRL276
EMACO
PULL: IPD / IPD )
EMAC[0]_COL AB25 | DRIVE:Z/Z [G]MII Collision Detect (Sense) input
DVDD._3P3 PINCTRL251
PULL: IPD / IPD )
EMACI[0]_CRS AA25 | DRIVE:Z/Z [G]MII Carrier Sense input
DVDD._ 3P3 PINCTRL252
PULL: IPD / DIS )
EMAC[0]_GMTCLK AC37 O DRIVE: L /L PINCTRL253 GMII Source Asynchronous Transmit Clock
DVDD_3P3
PULL: IPU/ IPU )
EMACI0]_RXCLK AE37 | DRIVE:Z/Z [G]MII Receive Clock
DVDD._ 3P3 PINCTRL254
EMACI0]_RXDI[7] AE36 PINCTRL262
EMACI0]_RXDI6] AC25 PINCTRL261
EMACI0]_RXD[5] AD25 PINCTRL260
EMAC[O] RXD[4 AC35 . - [G]MII Receive Data [7:0]. For 1000 EMAC GMII
[0_RXD[4] | PLEJJIEeIR/IEP-Uz/ /';U PINCTRL259 | gperation, EMAC[0]_RXD[7:0] are used. For 10/100
DVDD. 3p3 R EMAC MIl operation, only EMAC[0]_RXD[3:0] are
EMACIO]_RXD[3] AD35 _ PINCTRL258 | used.
EMACI0]_RXDI[2] AC36 PINCTRL257
EMACI0]_RXDI[1] AD36 PINCTRL256
EMACI0]_RXDI[0] AD37 PINCTRL255
PULL: IPU / IPU )
EMAC[0]_RXDV AE35 | DRIVE:Z/Z [G]MII Receive Data Valid input
DVDD._3P3 PINCTRL263
PULL: IPU / IPU )
EMAC[0]_RXER AE34 | DRIVE:Z/Z [G]MII Receive Data Error input
DVDD._3P3 PINCTRL264
PULL: IPD / DIS )
EMACI[0]_TXCLK AF37 | DRIVE:Z/Z [G]MII Transmit Clock input
DVDD._3P3 PINCTRL265

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A /B, where:

Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled

DRIVE: A/ B, where;

Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.

Copyright © 2011-2013, Texas Instruments Incorporated

Device Pins 63

Submit Documentation Feedback

Product Folder Links: TMS320DM8168 TMS320DM8167 TMS320DM8166 TMS320DM8165


http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS614D&partnum=TMS320DM8168
http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165

TMS320DM8168, TMS320DM8167
TMS320DM8166, TMS320DM8165

SPRS614D —MARCH 2011—-REVISED JANUARY 2013

13 TEXAS
INSTRUMENTS

www.ti.com

Table 3-4. EMAC Terminal Functions (continued)

SIGNAL 1 2) (3
TYPEWD OTHER® ®) MUXED DESCRIPTION
NAME NO.
EMAC[0]_TXDI[7] AG35 PINCTRL273
EMAC[0]_TXDI6] AG36 PINCTRL272
EMACI0]_TXDI[5] AF36 PINCTRL271
EMACIO] TXDI4 AG2S ) - [GIMII Transmit Data [7:0]. For 1000 EMAC GMII
[0]_TXD[4] o P%Ihl_l\/lEP-DL//IDLIS PINCTRL270 | gperation, EMAC[0]_TXD[7:0] are used. For 10/100
DVDD- 3p3 R EMAC MIl operation, only EMAC[0]_TXD[3:0] are
EMAC[0]_TXDI[3] AE30 - PINCTRL269 | used.
EMACI[0]_TXD[2] AE31 PINCTRL268
EMAC[0]_TXDI[1] AE32 PINCTRL267
EMACI[0]_TXD[0] AE33 PINCTRL266
PULL: IPD / DIS B
EMACI0]_TXEN AG37 0] DRIVE:L/L PINCTRL274 | [GIMII Transmit Data Enable output
DVDD_3P3
EMAC1
PULL: IPD / DIS B
EMACI[1]_COL AR30 I DRIVE: L/ L [G]MII Collision Detect (Sense) input
DVDD_3P3 PINCTRL72
PULL: IPD / IPD B
EMAC[1]_CRS AN31 [ DRIVE: Z/Z [GIMII Carrier Sense input
DVDD_3P3 PINCTRL73
PULL: IPD / DIS B
EMAC[1]_GMTCLK AU33 (@) DRIVE: Z/Z PINCTRL61 | GMII Source Asynchronous Transmit Clock
DVDD_3P3
PULL: IPD / IPD B
EMAC[1]_RXCLK AT37 [ DRIVE: Z/Z [G]MII Receive Clock
DVDD_3P3 PINCTRL51
EMAC[1]_RXDI[7] AP32 PINCTRL59
EMAC[1]_RXDI[6] AU34 PINCTRL58
EMAC[1]_RXDI[5] AR33 PINCTRL57
EMACIL] RXDI4 AU3S ) - [G]MII Receive Data [7:0]. For 1000 EMAC GMII
[1]_RXD[4] | PLI;LRLIVIEP'DZ//I;D PINCTRL56 | gperation, EMAC[1]_RXD[7:0] are used. For 10/100
DVDD. 3p3 . EMAC MII operation, only EMAC[1]_RXD[3:0] are
EMAC[1]_RXDI[3] AT34 - PINCTRL55 | used.
EMAC[1]_RXD[2] AU36 PINCTRL54
EMAC[1]_RXDI[1] AT35 PINCTRL53
EMAC[1]_RXDI0] AT36 PINCTRL52
PULL: IPD / IPD B
EMACI[1]_RXDV AT33 [ DRIVE: Z/Z [GIMII Receive Data Valid input
DVDD_3P3 PINCTRL60
PULL: IPD / DIS B
EMAC[1]_RXER AN30 I DRIVE:L/L [G]MII Receive Data Error input
DVDD_3P3 PINCTRL74
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Table 3-4. EMAC Terminal Functions (continued)

SIGNAL 1 2) 3
TYPE® | OTHER® ® MUXED DESCRIPTION
NAME NO.
PULL: IPD / DIS B
EMAC[1]_TXCLK AT30 I DRIVE:L/L [GIMII Transmit Clock input
DVDD_3P3 PINCTRL71
EMAC[1]_TXD[7] AM30 PINCTRL69
EMAC[1]_TXDI[6] AP30 PINCTRL68
EMAC[1]_TXDI[5] AT31 PINCTRL67
EMACIL] TXDI4 AU3L ) - [GIMII Transmit Data [7:0]. For 1000 EMAC GMII
[1]_TXD[4] o PLSLRLIVIEP'DZ//DZIS PINCTRL66 | operation, EMAC[1]_TXD[7:0] are used. For 10/100
DVDD. 3p3 R EMAC MIl operation, only EMAC[1]_TXD[3:0] are
EMAC[1]_TXD[3] AU32 — PINCTRL65 used.
EMAC[1]_TXD[2] AT32 PINCTRL64
EMAC[1]_TXD[1] AR32 PINCTRL63
EMAC[1]_TXDI[0] AP31 PINCTRL62
PULL: IPD / DIS B
EMACI[1]_TXEN AU30 0] %I?/Igg gé:%z PINCTRL70 | [GIMII Transmit Data Enable output
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3.2.4 General-Purpose Input/Output (GPIO) Signals

Table 3-5. GPIO Terminal Functions

SIGNAL 1 2 (3
NAME NO TYPE® | OTHER® ® MUXED DESCRIPTION
GPIOO
Note: General-Purpose Input/Output (I0) pins can also serve as external interrupt inputs.
TIM7_OUT/ PULL: IPD / IPD TIM7. GPMC
GPMC_A[12)/ Gl 10 DRIVE: L /L PINC‘TRLZOG General-Purpose Input/Output (10) 0 [GPO] pin 31.
GPO[31] DVDD_3P3
TIM6_OUT/ PULL: IPD / IPD TIM6. GPMC
GPMC_A[24]/ H1 10 DRIVE: L /L PINC‘TRL205 General-Purpose Input/Output (10) 0 [GPO] pin 30.
GPO0[30] DVDD_3P3
PULL: IPD / IPD
glyo%g)]uw H34 10 DRIVE: L/L PIN;"\Q!IS_ZM General-Purpose Input/Output (10) 0 [GPO] pin 29.
DVDD_3P3
PULL: IPD / IPD
'glg/loél[zg)]UT/ H33 10 DRIVE: L/L PIN;"\QLI‘_ZOS General-Purpose Input/Output (10) 0 [GPO] pin 28.
DVDD_3P3
PULL: IPD / DIS
gg(l\)/{gﬂA[lZ]/ H2 10 DRIVE: L/H PIN%I?\IQEZOZ General-Purpose Input/Output (10) 0 [GPO] pin 27.
DVDD_3P3
PULL: IPD / DIS
gE(l\)/EgaA[ﬂ]/ H3 10 DRIVE: L/H PIN%I?\IQEZOl General-Purpose Input/Output (10) 0 [GPO] pin 26.
DVDD_3P3
PULL: IPU / DIS )
GPO[25] H4 10 DRIVE: H/L PINCTRL200 General-Purpose Input/Output (10) 0 [GPO] pin 25.
DVDD_3P3
PULL: IPU/IPD
gE(I\J/EgZ]A[B]/ H6 10 DRIVE: H/L PIN%I?\IQElQQ General-Purpose Input/Output (10) 0 [GPO] pin 24.
DVDD_3P3
PULL: IPD / DIS
gE('\)/E%]A[M]/ H5 10 DRIVE: L /L PIN%I?\IQElQS General-Purpose Input/Output (10) 0 [GPO] pin 23.
DVDD_3P3
PULL: IPU / DIS
gE(I\J/ESE]A[ls]/ Jl 10 DRIVE: H/L PIN%I?\IQElQ? General-Purpose Input/Output (10) 0 [GPO] pin 22.
DVDD_3P3
PULL: DIS/ IPD
gE(I\J/EgI]AHG]/ J2 10 DRIVE:Z/Z PIN%I?\IQElQG General-Purpose Input/Output (10) 0 [GPO] pin 21.
DVDD_3P3
PULL: IPD / DIS
GPMC_A[27)/ AC5 10 DRIVE:Z/Z GPMC General-Purpose Input/Output (10) 0 [GPO] pin 20.
GPO0[20] PINCTRL233
DVDD_3P3
PULL: IPD / DIS
GPMC_A[11}/ AC2 10 DRIVE:Z/Z GPMC General-Purpose Input/Output (10) 0 [GPO] pin 19.
GPO0[19] PINCTRL232
DVDD_3P3
PULL: IPD / DIS
GPMC_A[10}/ AD1 10 DRIVE:Z/Z GPMC General-Purpose Input/Output (10) 0 [GPO] pin 18.
GPO0[18] PINCTRL231
DVDD_3P3
(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A /B, where:

Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled

DRIVE: A/ B, where;

Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State

For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,

see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-5. GPIO Terminal Functions (continued)

SIGNAL . ) s
TYPE®W | OTHER® ® MUXED DESCRIPTION
NAME NO.
GPMC_A[9)/ PULL: IPU / DIS
GPO[17]/ AD2 10 DRIVE: /2 | GRS BOOT | General-Purpose Inputioutput (10) 0 [GPO] pin 17.
CSOWAIT DVDD_3P3
GPMC_A[8)/ PULL: IPU / DIS
GPO[16)/ AD4 10 DRIVE: Z/ Z %T,\'}"C%F?Sg General-Purpose Input/Output (10) 0 [GPO] pin 16.
CSOBW DVDD_3P3
GPMC_A[7)/ PULL: IPU / DIS
GPO[15]/ AD3 10 DRIVE: /2 | QPN BOOT | General-Purpose Inputioutput (10) 0 [GPO] pin 15.
CSOMUX[1] DVDD_3P3
GPMC_A[6)/ PULL: IPU / DIS
GPO[14]/ AD8 10 DRIVE: /2 | GRS BOOT | General-Purpose Inputioutput (10) 0 [GPO] pin 14.
CSOMUX[0] DVDD_3P3
GPMC_A[5)/ PULL: IPU / DIS
GPO[13]/ AE2 10 DRIVE: Z/Z %T,\'}"C%F?Sgg General-Purpose Input/Output (10) 0 [GPO] pin 13.
BTMODE[4] DVDD_3P3
GPMC_A[4)/ PULL: IPU / DIS
GPO[12]/ AE1 10 DRIVE: /2 | GRS BOOT | General-Purpose Inputioutput (10) 0 [GPO] pin 12.
BTMODE[3] DVDD_3P3
GPMC_A[3)/ PULL: IPU / DIS
GPO[11)/ AE3 10 DRIVE: /2 | GRS BOOT | General-Purpose Inputioutput (10) 0 [GPO] pin 1.1.
BTMODE[2] DVDD_3P3
GPMC_A[2)/ PULL: IPU / DIS
GPO[10)/ AE4 10 DRIVE: Z/Z %T,\'}"C%F?Sg General-Purpose Input/Output (10) 0 [GPO] pin 10.
BTMODE[1] DVDD_3P3
GPMC_A[L)/ PULL: IPU / DIS
GPO[9]/ AES5 10 DRIVE:Z/Z (IBDIIDI\'J\ACQFR?L(;(ZDZT General-Purpose Input/Output (10) 0 [GPO] pin 9.
BTMODE[0] DVDD_3P3
PULL: IPD / DIS
gg(l\)/;(é]_A[O]/ AE6 10 DRIVE:Z/Z PINC(;:?I"I\QEZH General-Purpose Input/Output (I0) 0 [GPO] pin 8.
DVDD_3P3
PULL: IPD / IPD
GPO[7]/ : MCA0] .
MCA[0]_ AMUTEIN H35 10 DRIVE:Z/Z PINCTRL298 General-Purpose Input/Output (I0) 0 [GPO] pin 7.
DVDD_3P3
GPO[6]/ PULL: IPD / IPD
MCA[1]_AMUTEIN/ G5 10 DRIVE: z/z | MEALL SPMC | General-purpose Inpuroutput (10) 0 [GPO] pin 6.
GPMC_A[23] DVDD_3P3
GPO[5)/ PULL: IPD / IPD
MCA[2]_AMUTEIN/ G2 10 DRIVE: z/z | MEAIZL SPUC | General-purpose InputOutput (10) 0 [GPO] pin 5.
GPMC_A[24] DVDD_3P3
PULL: IPD / IPD ]
GPO[4] H32 10 DRIVE:Z/Z General-Purpose Input/Output (I0) 0 [GPO] pin 4.
DVbb. b3 | PINCTRL295
PULL: IPD/IPD | .
GPo[ay/ J31 10 DRIVE:Z/Z Timer CLKIN General-Purpose Input/Output (I0) 0 [GPO] pin 3.
TCLKIN PINCTRL294
DVDD_3P3
PULL: IPD / IPD ]
GPO[2] K30 10 DRIVE:Z/Z General-Purpose Input/Output (10) 0 [GPO] pin 2.
DVbb. b3 | PINCTRL293
PULL: IPD / IPD ]
GPO[1] L29 10 DRIVE:Z/Z General-Purpose Input/Output (10) 0 [GPO] pin 1.
DVbb. b3 | PINCTRL292
PULL: IPD / IPD ]
GPO[0] K31 10 %I?/Igg gé?JZ PINCTRL291 General-Purpose Input/Output (10) 0 [GPO] pin 0.
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Table 3-5. GPIO Terminal Functions (continued)

SIGNAL 1 2 (3
TYPE®W | OTHER® ® MUXED DESCRIPTION
NAME NO.
GPIO1
Note: General-Purpose Input/Output (I0) pins can also serve as external interrupt inputs.
GP1[31)/
SATA_ACT1_LED PULL: IPD / IPD SATA
(silicon revision 1.x) J33 10 DRIVE:Z/Z PINCTRL300 General-Purpose Input/Output (I0) 1 [GP1] pin 31.
SATA_ACTO_LED DVDD_3P3
(silicon revision 2.x)
GP1[30]/
SATA_ACTO_LED PULL: IPD / IPD SATA
(silicon revision 1.x) J32 10 DRIVE:Z/Z PINCTRL299 General-Purpose Input/Output (I0) 1 [GP1] pin 30.
SATA_ACT1_LED DVDD_3P3
(silicon revision 2.x)
PULL: IPD / DIS
gm%]cw Vi 10 DRIVE: L/L PINC(;I?I"I\QEZSO General-Purpose Input/Output (10) 1 [GP1] pin 29.
DVDD_3P3
AT Ao PULL: IPU/ IPU
g’g'f[g%TCTS/ N7 10 DRIVE:Z/Z PINU(IIATRRIOHG General-Purpose Input/Output (10) 1 [GP1] pin 28.
DVDD_3P3
AT o e PULL: IPU/ DIS
UARTO_RTS/ N9 10 DRIVE: H / H UARTO General-Purpose Input/Output (10) 1 [GP1] pin 27.
GP1[27] PINCTRL175
DVDD_3P3
UART1_CTS/
- PULL: IPU / IPU
GPMC_A[13)/ . UART1, GPMC .
GPMC_A[L7)/ L3 10 DRIVE: Z/Z PINCTRL184 General-Purpose Input/Output (10) 1 [GP1] pin 26.
DVDD_3P3
GP1[26]
UART1_RTS/
- PULL: IPU/DIS
GPMC_A[14]/ . UART1, GPMC ) .
GPMC_A[18]/ M2 10 DRIVE: H/H PINCTRL183 General-Purpose Input/Output (I0) 1 [GP1] pin 25.
DVDD_3P3
GP1[25] =
UART2_CTS/
- PULL: IPU/ IPU
GPMC_A[16]/ . UART2, GPMC .
GPMC_A[25]/ K7 10 DRIVE: Z/Z PINCTRL188 General-Purpose Input/Output (10) 1 [GP1] pin 24.
DVDD_3P3
GP1[24]
UART2_RTS/
- PULL: IPU/DIS
GPMC_A[15])/ . UART2, GPMC ) .
GPMC_A[26]/ L9 10 DRIVE: H/H PINCTRL187 General-Purpose Input/Output (10) 1 [GP1] pin 23.
DVDD_3P3
GP1[23] =
SPI_SCSJ[3}/ PULL: DIS/ IPU SPI. GPMC
GPMC_A[21])/ P1 10 DRIVE:Z/Z PINéTRLl?O General-Purpose Input/Output (10) 1 [GP1] pin 22.
GP1[22] DVDD_3P3
STV TeRraS 7 PULL: IPU / IPU
GPMC_CS[4)/ AG3 10 DRIVE: H/ H GPMC General-Purpose Input/Output (10) 1 [GP1] pin 21.
GP1[21] PINCTRL211
DVDD_3P3
PULL: IPD / DIS
GPMC_DIR/ AE7 10 DRIVE: L / H GPMC General-Purpose Input/Output (I0) 1 [GP1] pin 20.
GP1[20] PINCTRL218
DVDD_3P3
UARTO_RIN/
= PULL: IPU / IPU
GPMC_A[17)/ . UARTO, GPMC .
GPMC_A[22)/ N3 10 DRIVE: Z/Z PINCTRL180 General-Purpose Input/Output (10) 1 [GP1] pin 19.
DVDD_3P3
GP1[19]
UARTO_DCD/
- PULL: IPU / IPU
GPMC_A[18]/ . UARTO, GPMC ) .
GPMC_A[23]/ N5 10 DRIVE:Z/Z PINCTRL179 General-Purpose Input/Output (10) 1 [GP1] pin 18.
DVDD_3P3
GP1[18] =
UARTO_DSR/
= PULL: IPU/ IPU
GPMC_A[19)/ . UARTO, GPMC .
GPMC_A[24]/ N4 10 DRIVE: Z/Z PINCTRL178 General-Purpose Input/Output (10) 1 [GP1] pin 17.
DVDD_3P3
GP1[17]
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Table 3-5. GPIO Terminal Functions (continued)

SIGNAL
TYPE® | OTHER® @ MUXED DESCRIPTION
NAME NO.
UARTO_DTR/
- PULL: IPU / DIS
GPMC_A[20)/ . UARTO, GPMC )
GPMC_A[12]/ N6 10 DRIVE: H/H PINCTRL177 General-Purpose Input/Output (10) 1 [GP1] pin 16.
DVDD_3P3
GP1[16]
PULL: IPD / DIS
GPMC_A[24]/ GPMC .
= J3 10 DRIVE: L/H General-Purpose Input/Output (10) 1 [GP1] pin 15.
GP1[15] DVDD._3P3 PINCTRL195
PULL: IPD / DIS
GPMC_A[23])/ GPMC .
- J4 10 DRIVE: L/H General-Purpose Input/Output (10) 1 [GP1] pin 14.
GP1[14] DVDD._3P3 PINCTRL194
PULL: IPU / DIS B
GP1[13] J5 10 DRIVE: H/L General-Purpose Input/Output (10) 1 [GP1] pin 13.
DVDD._3P3 PINCTRL193
PULL: IPU / IPD
GPMC_A[25])/ GPMC .
P J7 10 DRIVE: H/L General-Purpose Input/Output (10) 1 [GP1] pin 12.
GP1[12] DVDD._3P3 PINCTRL192
PULL: IPD / DIS
GPMC_A[26]/ GPMC .
= J6 10 DRIVE: L /L General-Purpose Input/Output (10) 1 [GP1] pin 11.
GP1[11] DVDD._ 3P3 PINCTRL191
PULL: IPU / DIS
GPMC_A[22])/ GPMC .
=~ K2 10 DRIVE: H/L General-Purpose Input/Output (10) 1 [GP1] pin 10.
GP1[10] DVDD._3P3 PINCTRL190
PULL: DIS / IPD
GPMC_A[27])/ GPMC .
= K8 10 DRIVE: Z /2 General-Purpose Input/Output (I0) 1 [GP1] pin 9.
GP1[9] DVDD._ 3P3 PINCTRL189
SD_SDWP/ PULL: IPD / IPD SD GPMC
GPMC_A[15)/ R5 10 DRIVE: Z/Z PINéTRLlGS General-Purpose Input/Output (I0) 1 [GP1] pin 8.
GP1[8] DVDD_3P3
SD_SDCD/ PULL: IPD / IPD SD GPMC
GPMC_A[16]/ R13 10 DRIVE: Z/Z PINéTRL164 General-Purpose Input/Output (I0) 1 [GP1] pin 7.
GP1[7] DVDD_3P3
SD_DAT[3)/ PULL: IPD / IPD SD GPMC
GPMC_A[17]/ T13 10 DRIVE: Z/Z PINéTRLlGS General-Purpose Input/Output (I0) 1 [GP1] pin 6.
GP1[6] DVDD_3P3
SD_DAT[2]_SDRW/ PULL: IPD / IPD SD GPMC
GPMC_A[18]/ T2 10 DRIVE: Z/Z PINéTRLlGZ General-Purpose Input/Output (I0) 1 [GP1] pin 5.
GP1[5] DVDD_3P3
SD_DAT[1]_SDIRQ/ PULL: IPD / IPD SD GPMC
GPMC_A[19)/ T1 10 DRIVE: Z/Z PINéTRLlGl General-Purpose Input/Output (I0) 1 [GP1] pin 4.
GP1[4] DVDD_3P3
SD_DAT[0)/ PULL: IPD / IPD SD GPMC
GPMC_A[20)/ Ul 10 DRIVE: Z/Z PINéTRLlGO General-Purpose Input/Output (I0) 1 [GP1] pin 3.
GP1[3] DVDD_3P3
SD_CMD/ PULL: IPD / DIS SD GPMC
GPMC_A[21)/ U3 10 DRIVE: Z/Z PINéTRLlSQ General-Purpose Input/Output (I0) 1 [GP1] pin 2.
GP1[2] DVDD_3P3
SD_CLK/ PULL: IPD / DIS SD GPMC
GPMC_A[13)/ u2 10 DRIVE: L /L PINéTRLlSB General-Purpose Input/Output (I0) 1 [GP1] pin 1.
GP1[1] DVDD_3P3
SD_POW/ PULL: IPD / DIS SD GPMC
GPMC_A[14)/ ua 10 DRIVE: L /L PINéTRLlS? General-Purpose Input/Output (I0) 1 [GP1] pin 0.
GP1[0] DVDD_3P3
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3.2.5 General-Purpose Memory Controller (GPMC) Signals

Table 3-6. GPMC Terminal Functions

SIGNAL

NAME

NO.

TYPE®

OTHER® ®

MUXED

DESCRIPTION

GPMC_CLK/
GP1[29]

Vi

PULL: IPD / DIS
DRIVE: L /L
DVDD_3P3

GP1

GPMC Clock output

GPMC_CS[5] /
GPMC_A[12]

AG1

PULL: IPU / IPU
DRIVE: H/H
DVDD_3P3

GPMC
PINCTRL212

GPMC Chip Select 5

GPMC_CS[4] /
GP1[21]

AG3

PULL: IPU / IPU
DRIVE: H/H
DVDD_3P3

GP1
PINCTRL211

GPMC Chip Select 4

GPMC_CS[3]

AG9

PULL: IPU / IPU
DRIVE: H/H
DVDD_3P3

PINCTRL210

GPMC Chip Select 3

GPMC_CS[2]

AH2

PULL: IPU / IPU
DRIVE: H/H
DVDD_3P3

PINCTRL209

GPMC Chip Select 2

GPMC_CS[1]

AH1

PULL: IPU / IPU
DRIVE: H/H
DVDD_3P3

PINCTRL208

GPMC Chip Select 1

GPMC_CS[0]

AH7

PULL: IPU / IPU
DRIVE: H/H
DVDD_3P3

PINCTRL207

GPMC Chip Select 0

GPMC_WE

AG2

PULL: IPU / IPU
DRIVE: H/H
DVDD_3P3

PINCTRL213

GPMC Write Enable output

GPMC_OE_RE

AF2

PULL: IPU / DIS
DRIVE: H/H
DVDD_3P3

PINCTRL214

GPMC Output Enable output

GPMC_BE1

AF1

PULL: IPU / DIS
DRIVE: H/H
DVDD_3P3

PINCTRL216

GPMC Upper Byte Enable output

GPMC_BEO_CLE

AE11l

PULL: IPU / DIS
DRIVE: H /L
DVDD_3P3

PINCTRL215

GPMC Lower Byte Enable output or Command Latch
Enable output

GPMC_ADV_ALE

AE10

PULL: IPU / DIS
DRIVE: H /L
DVDD_3P3

PINCTRL217

GPMC Address Valid output or Address Latch Enable
output

GPMC_DIR/
GP1[20]

AE7

PULL: IPD / DIS
DRIVE: L/ H
DVDD_3P3

GP1
PINCTRL218

GPMC Direction Control for External Transceivers

GPMC_WP

AE9

PULL: IPU / IPD
DRIVE: H /L
DVDD_3P3

PINCTRL219

GPMC Write Protect output

GPMC_WAIT

AES8

PULL: IPD / IPD
DRIVE: Z / Z
DVDD_3P3

PINCTRL220

GPMC Wait input

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A/B, where: -
Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; -
Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-6. GPMC Terminal Functions (continued)

SIGNAL )
NAME NO TYPE® | OTHER® @ MUXED DESCRIPTION
PULL: IPD / DIS
ggmga]A[z?]/ AC5 o DRIVE:Z/Z | o SPO
DVDD_3P3
e GPMC Address 27
AT | o |"BREYT
GP1[9] DVDD. 3P3 PINCTRL189
UART1_RXD/ PULL: IPD / IPD
S w0 omezn YIRS
GPMC_A[20] DVDD_3P3
E’Sﬁ?{ﬁ]’, PULL: IPU/ DIS | UART2, GPMC,
GPMC_A[26]/ L9 o) DRIVE: H/H GP1 GPMC Address 26
GP1[23] DVDD_3P3 PINCTRL187
GPMC_A[26]/ % ° Pléll_?l_l:\/IE'DL//llj_ls op1
GP1[11] DVDD. 3P3 PINCTRL191
UART1_TXD/ PULL: IPD / DIS
SPMC Ao N2 |0 DRVEIL/H SRty
GPMC_A[19] DVDD._3P3
Zﬁﬁ?ﬁ;’, PULL: IPU/ IPU | UART2, GPMC,
GPMC_A[25]/ K7 0 DRIVE: Z/Z GP1 GPMC Address 25
GP1[24] DVDD_3P3 PINCTRL188
e I BN T =
GP1[12] DVDD. 3P3 PINCTRL192
GPO[5/ PULL: IPD / IPD
MCA[2]_AMUTEIN/ G2 o DRIVE:z/z | SPOMCAL)
GPMC_A[24] DVDD_3P3
UL | o |"BELT
GP1[15] DVDD. 3P3 PINCTRL195
TIM6_OUT/ PULL:IPD/IPD | 1o o | GPMC Address 24
Shorsg 2 Hi © DRIVE:L/L | piNcTRL205
GPO[30] DVDD_3P3
E’Sﬁ?-,ﬂfg,’ PULL: IPU/ IPU | UARTO, GPMC,
GPMC_A[24]/ N4 o DRIVE: Z/ Z GP1
GP1[17] DVDD_3P3 PINCTRL178
GPO[6]/ PULL: IPD / IPD
MCA[1]_AMUTEIN/ G5 o DRIVE: Z/ Z SIPNOC’HMR(I:_/_Z\[S)l?]
GPMC_A[23] DVDD._3P3
SPI_SCS[1]/ P2 o Plb’LRLR/ EISZ //I;U SPI
GPMC_A[23] DVDD. 3P3 PINCTRL168
GPMC Address 23
Zﬁﬁ?—f{fg} PULL: IPU/ IPU | UARTO, GPMC,
GPMC_A[23)/ N5 0 DRIVE: Z/Z GP1
GP1[18§] DVDD_3P3 PINCTRL179
o A w | o RISl e
GP1[14] DVDD. 3P3 PINCTRL194
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Table 3-6. GPMC Terminal Functions (continued)

SIGNAL L (3
NAME NO TYPEW | OTHER® O MUXED DESCRIPTION
o scsT) I e
GPMC_A[22] DVDD. 3P3 PINCTRL169
GPMC_A[22]/ o o PULL PO/ oS GP1
GP1[10] DVDD._3P3 PINCTRL190 |GPMC Address 22
gﬁ'ﬁﬂ?—ﬁ%/ PULL: IPU / IPU | UARTO, GPMC,
GPMC_A[22]/ N3 o DRIVE: Z/Z GP1
GP1[19] DVDD_3P3 PINCTRL180
SPI_SCS[3]/ PULL: DIS / IPU SPI. GP1
GPMC_A[21]/ P1 o DRIVE: Z/Z PINCTRL170
GP1[22] DVDD_3P3
SD_CMD/ PULL: IPD / DIS SD. GP1
GPMC_A[21]/ U3 o DRIVE: Z/Z PINCTRL159 | GPMC Address 21
GP1[2] DVDD_3P3
aome A P e
GPO0[26] DVDD, 3P3 PINCTRL201
SD_DAT[0)/ PULL: IPD / IPD SD. GP1
GPMC_A[20]/ U1 o DRIVE: Z/Z PINCTRL160
GP1[3] DVDD_3P3
gg'&?—ﬂ%’/ PULL: IPU / DIS | UARTO, GPMC,
GPMC_ A[12]/ N6 o DRIVE: H/H GP1 GPMC Address 20
GP1[16] DVDD_3P3 PINCTRL177
UART1_RXD/ PULL: IPD / IPD
GPMC_A[26)/ N1 0 DRIVE: Z/Z Uéff\chsz'Rffg"fc
GPMC_A[20] DVDD_3P3
g’;ﬁ?ﬁf;’, PULL: IPU / IPU | UARTO, GPMC,
GPMC_ A[24] N4 o DRIVE: Z/Z GP1
GP1[17] DVDD_3P3 PINCTRL178
SD_DAT[1]_SDIRQ/ PULL: IPD / IPD
GPMC_A[19]/ T1 o DRIVE: Z / Z Pﬁg'TSEllGl GPMC Address 19
GP1[4] DVDD_3P3
UART1_TXD/ PULL: IPD / DIS
GPMC_A[25]/ N2 o DRIVE: L/H UF',L\Iﬁle’R?_Fl’g"ZC
GPMC_A[19] DVDD_3P3
SD_DAT[2]_SDRW/ PULL: IPD / IPD SD. GP1
GPMC_A[18]/ T2 o DRIVE: Z/Z PINCTRL162
GP1[5] DVDD_3P3
gg'&?—ﬂ%}i PULL: IPU / IPU | UARTO, GPMC,
— N5 o DRIVE: Z/ Z GP1
ggg/{(lig]A[%]/ DVDD._3P3 PINCTRL179 GPMC Address 18
gﬁ'ﬁﬂ?ﬁﬁ]’/ PULL: IPU/ DIS | UART1, GPMC,
GPMC_A[18]/ M2 o DRIVE: H/H GP1
GP1[25] DVDD_3P3 PINCTRL183
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Table 3-6. GPMC Terminal Functions (continued)

SIGNAL -
NAME NO TYPE®W | OTHER® @) MUXED DESCRIPTION

SD_DAT[3)/ PULL: IPD / IPD 2D GP1

GPMC_A[17]/ T13 o DRIVE: Z/Z PINCTRL163

GP1[6] DVDD_3P3

E’S'ﬁ,,?ﬁ'l% PULL: IPU / IPU | UARTO, GPMC,

GPMC_A[22)/ N3 0 DRIVE: 2/ Z GP1 GPMC Address 17

GP1[19] DVDD_3P3 PINCTRL180

(U;,ADEE—AC[E/, PULL: IPU / IPU | UART1, GPMC,

GPMC_A[17]/ L3 (@] DRIVE:Z/Z GP1

GP1[26] DVDD_3P3 PINCTRL184

SD_SDCD/ PULL: IPD / IPD 2D GP1

GPMC_A[16]/ R13 o DRIVE: Z/Z PINCTRL164

GP1[7] DVDD_3P3

E’Sﬁ?ﬂa’, PULL: IPU / IPU | UART2, GPMC,

GPMC_A[25]/ K7 0 DRIVE: Z/Z GP1 GPMC Address 16

GP1[24] DVDD_3P3 PINCTRL188

GPMC_A[16]/ 12 o P%;LI;/E',SZ/ /';D GPMC, GPO

GPO[21] DVDD, 3P3 PINCTRL196

SD_SDWP/ PULL: IPD / IPD SD. GP1

GPMC_A[15]/ R5 0 DRIVE: Z/Z PINCTRLLES

GP1[8] DVDD_3P3

Zﬁﬁ?—,{ﬂ;’, PULL: IPU / DIS | UART2, GPMC,

GPMC_A[26]/ L9 o DRIVE: H/H GP1 GPMC Address 15

GP1[23] DVDD_3P3 PINCTRL187

o A 5| o PREREURS e

GPO0[22] DVDD._3P3 PINCTRL197

SD_POW/ PULL: IPD/DIS| SD, GPMC,

GPMC_A[14]/ U4 0 DRIVE: L /L GP1

GP1[0] DVDD_3P3 PINCTRL157

g’éﬁzlﬂf]’, PULL: IPU / DIS | UART1, GPMC,

GPMC_A[18]/ M2 0 DRIVE: H/H GP1 GPMC Address 14

GP1[25] DVDD_3P3 PINCTRL183

CPMC_AL14) H5 o |TPRvELin GPO

GPO0[23] DVDD, 3P3 PINCTRL198

SD_CLK/ PULL: IPD / DIS SD. GP1

GPMC_A[13] / u2 0 DRIVE: L/L PINCTRLLES

GP1[1] DVDD_3P3

Zﬁﬁ?—,ﬂ;’, PULL: IPU / IPU | UART1, GPMC,

GPMC_A[L7]/ L3 o DRIVE: Z/Z GP1 GPMC Address 13

GP1[26] DVDD_3P3 PINCTRL184

o i3y w | o |TBRELE e

GPO0[24] DVDD._3P3 PINCTRL199
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Table 3-6. GPMC Terminal Functions (continued)

SIGNAL L (3
TYPE®W | OTHER® ® MUXED DESCRIPTION
NAME NO.
UARTO_DTR/ PULL: IPU / DIS | UARTO, GPMC,
GPMC_A[20) N6 o) DRIVE: H/H GP1
GPMC_A[12)/ DVDD_3P3 PINCTRL177
GP1[16] —
some Atz v | o |THRERIDST oo
GPO[27 : PINCTRL202
[27] DVDD_3P3 GPMC Address 12
TIM7_OUT/ PULL: IPD / IPD
GPMC_A[12]/ G1 0 DRIVE: L/ L ngR(f_ZgG
GPO[31] DVDD_3P3
Piic CS o | o | TaREY ceue
GPMC_A[12] DVDD,_3P3 PINCTRL212
PULL: IPD / DIS
GPMC_A[11]/ GPO
— AC2 0 DRIVE: Z/Z GPMC Address 11
GPO[19] DVDD. 3P3 PINCTRL232
PULL: IPD / DIS
GPMC_A[10]/ GPO
— AD1 0 DRIVE: Z/Z GPMC Address 10
GPO[18] DVDD. 3P3 PINCTRL231
GPMC_A[9]/ PULL: IPU /DIS
GPO[17)/ AD2 0 DRIVE: Z/Z Sﬁg#{?go GPMC Address 9
CSOWAIT DVDD_3P3
GPMC_A[8]/ PULL: IPU /DIS
GPO[16]/ AD4 0 DRIVE: Z/Z Sﬁg%?aongTg GPMC Address 8
CSOBW DVDD_3P3
GPMC_A[7]/ PULL: IPU / DIS
GPO[15)/ AD3 0 DRIVE: Z/Z Sﬁg#{?gs GPMC Address 7
CSOMUX[1] DVDD_3P3
GPMC_A[6]/ PULL: IPU /DIS
GPO[14])/ AD8 0 DRIVE: Z/Z Sﬁg#{?g? GPMC Address 6
CSOMUX[0] DVDD_3P3
GPMC_A[5]/ PULL: IPU / DIS
GPO[13])/ AE2 0 DRIVE: Z/Z Sﬁg#{?ge GPMC Address 5
BTMODE[4] DVDD_3P3
GPMC_A[4]/ PULL: IPU / DIS
GPO[12)/ AE1 0 DRIVE: Z/Z Sﬁg#{?gs GPMC Address 4
BTMODE[3] DVDD_3P3
GPMC_A[3]/ PULL: IPU /DIS
GPO[11)/ AE3 0 DRIVE: Z/Z Fﬁﬁgﬁ?g& GPMC Address 3
BTMODE[?] DVDD_3P3
GPMC_A[2]/ PULL: IPU / DIS
GPO[10]/ AE4 0 DRIVE: Z/Z Sﬁg#{?gs GPMC Address 2
BTMODE[1] DVDD_3P3
GPMC_A[1]/ PULL: IPU /DIS
GPO[9]/ AE5 0 DRIVE: Z/Z Sﬁg#{?gz GPMC Address 1
BTMODE]0] DVDD_3P3
PULL: IPD / DIS
ggg’{%ﬁw]/ AE6 0 DRIVE: Z/Z PINCGTPF?L221 GPMC Address 0
DVDD_3P3
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Table 3-6. GPMC Terminal Functions (continued)

SIGNAL
NAME NO.

TYPEW

OTHER® @)

MUXED

DESCRIPTION

GPMC_D[15] V2

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL249

GPMC_DJ[14] V3

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL248

GPMC_DI[13] V10

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL247

GPMC_DJ[12] w2

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL246

GPMC_DJ[11] w1

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL245

GPMC_DI[10] w3

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL244

GPMC_D[9] Y1

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL243

GPMC_D[8] W4

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL242

GPMC_D[7] Y2

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL241

GPMC_DI6] Y10

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL240

GPMC_D[5] AA2

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL239

GPMC_D[4] Y3

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL238

GPMC_DI[3] AA3

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL237

GPMC_D[2] AB2

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL236

GPMC_DI[1] AA4

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL235

GPMC_DI0] AC1

PULL: IPD / IPD
DRIVE:Z/Z
DVvDD_3P3

PINCTRL234

GPMC Data I0s. Only D[7:0] are used for 8-bit
interfaces
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3.2.6 High-Definition Multimedia Interface (HDMI) Signals

Table 3-7. HDMI Terminal Functions

SIGNAL 1 2 (3
TYPEW OTHER® ® MUXED DESCRIPTION
NAME NO.
HDMI_TMDSCLKP AT24 (0] VDDA_HDMI - HDMI Clock Output.
R When the HDMI PHY is powered down, these pins
HDMI_TMDSCLKN AU24 O VDDA_HDMI - should be left unconnected.
HDMI_TMDSDN2 AU27 (0] VDDA_HDMI - HDMI Data 2 output.
R When the HDMI PHY is powered down, these pins
HDMI_TMDSDP2 AT27 (0] VDDA_HDMI - should be left unconnected.
HDMI_TMDSDN1 AU26 O VDDA_HDMI - HDMI Data 1 output.
R When the HDMI PHY is powered down, these pins
HDMI_TMDSDP1 AT26 (0] VDDA_HDMI - should be left unconnected.
HDMI_TMDSDNO AU25 O VDDA_HDMI - HDMI Data O output.
R When the HDMI PHY is powered down, these pins
HDMI_TMDSDPO AT25 (0] VDDA_HDMI - should be left unconnected.
PULL: DIS / DIS )
HDMI_SCL AL25 o DRIVE:Z/Z HDMI 12C Serial Clock Output
DVDD. 3P3 PINCTRL301
PULL: DIS / DIS )
HDMI_SDA AK25 10 DRIVE:Z/Z HDMI 12C Serial Data |10
DVDD. 3P3 PINCTRL302
PULL: IPU/ IPU )
HDMI_CEC AP25 10 DRIVE: H/H HDMI Consumer Electronics Control 10
DVDD,_3P3 PINCTRL303
PULL: IPD / IPD ) HDMI Hot Plug Detect Input. Signals the
HDMI_HPDET AE24 | DRIVE:Z/Z PINCTRL304 connection / removal of an HDMI cable at the
DVDD_3P3 connector.
HDMI Voltage Reference. When HDMI is used,
this pin must be connected via an external 5.9K-Q
HDMI EXTSWING AN25 A _ _ (11% tolerance) resistor to Vss.
When the HDMI PHY is powered down, this pin
should be left unconnected.

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A /B, where:

A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled

DRIVE: A/ B, where;

A is the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset

H = Driving High, L = Driving Low, Z = 3-State

For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
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3.2.7 Inter-Integrated Circuit (12C) Signals

Table 3-8. 12C Terminal Functions

SIGNAL L ) 3
TYPE®W | OTHER® @ MUXED DESCRIPTION
NAME NO.
12Co
PULL: DIS / DIS )
12C[0]_SCL N32 10 DRIVE: Z/ Z I2CO Clock 10
DVDD. 3P3 PINCTRL287
PULL: DIS / DIS )
12C[0]_SDA N33 10 DRIVE: Z/ Z I2C0 Data IO
DVDD. 3P3 PINCTRL288
12C1
PULL: DIS / DIS )
12C[1]_SCL N34 10 DRIVE: Z/ Z I2C1 Clock 10
DVDD. 3P3 PINCTRL289
PULL: DIS / DIS )
12C[1]_SDA N35 10 DRIVE: Z/Z [2C1 Data IO
DVDD. 3P3 PINCTRL290

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
(2) PULL: A/B, where: _
A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; _
A is the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
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3.2.8 Multichannel Audio Serial Port Signals

Table 3-9. MCcASPO Terminal Functions

SIGNAL 1 2 (3
NAME NO TYPE® | OTHER® ® MUXED DESCRIPTION
PULL: IPD / IPD )
MCA[0]_ACLKR AK28 10 DRIVE: Z/Z McASPO Receive Bit Clock 10
DVDD._ 3P3 PINCTRL126
PULL: IPD / IPD )
MCA[O]_AHCLKR AJ27 10 DRIVE:Z/Z PINCTRL127 McASPO Receive High-Frequency Master Clock 10
DVDD_3P3
PULL: IPD / IPD )
MCA[O]_AFSR AG29 10 DRIVE:Z/Z McASPO Receive Frame Sync IO
DVDD._3P3 PINCTRL128
PULL: IPD / IPD
GPO[7])/ GPO
H35 10 DRIVE:Z/Z McASPO Mute Input
MCA[O0]_AMUTEIN DVDD._3P3 PINCTRL298
PULL: IPD / IPD )
MCA[0]_ACLKX AH30 10 DRIVE:Z/Z McASPO Transmit Bit Clock 10
DVDD._ 3P3 PINCTRL129
PULL: IPD / IPD )
MCA[O]_AHCLKX AH31 10 DRIVE:Z/Z PINCTRL130 McASPO Transmit High-Frequency Master Clock 10
DVDD_3P3
PULL: IPD / IPD )
MCA[O]_AFSX AJ31 10 DRIVE:Z/Z McASPO Transmit Frame Sync |0
DVDD._3P3 PINCTRL131
PULL: IPD / IPD )
MCA[0]_AMUTE AJ35 O DRIVE: Z/Z McASPO Mute Output
DVDD._3P3 PINCTRL132
NCAOL AR g | o | POEY0| s
MCB_DR DVDD._3P3 PINCTRL138
NCOLARY e | 0 | ol 0| wes
MCB_DX DVDD._ 3P3 PINCTRL137
e T e L
MCB_FSR DVDD._3P3 PINCTRL136 . '
- ; McASPO Transmit/Receive Data |0s
MCA[O]_AXR[2]/ AJ33 o | DRVEZ/Z McB
MCB_FSX DVDD._3P3 PINCTRL135
PULL: IPD / IPD )
MCA[0]_AXR[1] AJ32 10 DRIVE: Z/Z
DVDD._3P3 PINCTRL134
PULL: IPD / IPD )
MCA[0]_AXR[O] AK37 10 DRIVE:Z/Z
DVDD._3P3 PINCTRL133

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A /B, where:

A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled

DRIVE: A/ B, where;

Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.

78 Device Pins

Copyright © 2011-2013, Texas Instruments Incorporated

Submit Documentation Feedback

Product Folder Links: TMS320DM8168 TMS320DM8167 TMS320DM8166 TMS320DM8165


http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS614D&partnum=TMS320DM8168
http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165

13 TEXAS

INSTRUMENTS

www.ti.com

TMS320DM8168, TMS320DM8167
TMS320DM8166, TMS320DM8165

SPRS614D —MARCH 2011 -REVISED JANUARY 2013

Table 3-10. McASP1 Terminal Functions

SIGNAL
NAME

NO.

TYPEW

OTHER® @)

MUXED

DESCRIPTION

MCA[1]_ACLKR

AK36

PULL: IPD / IPD
DRIVE: Z/ Z
DVDD_3P3

PINCTRL139

McASP1 Receive Bit Clock 10

MCA[1]_AHCLKR

AL37

PULL: IPD / IPD
DRIVE: Z/ Z
DVDD_3P3

PINCTRL140

McASP1 Receive High-Frequency Master Clock 10

MCA[1]_AFSR

AK35

PULL: IPD / IPD
DRIVE: Z/ Z
DVDD_3P3

PINCTRL141

McASP1 Receive Frame Sync IO

GPO[6]/
MCA[1]_AMUTEIN/
GPMC_A[23]

G5

PULL: IPD / IPD
DRIVE: Z/ Z
DVDD_3P3

GPO, GPMC
PINCTRL297

McASP1 Mute Input

MCA[1]_ACLKX

AL36

PULL: IPD / IPD
DRIVE: Z/ Z
DVDD_3P3

PINCTRL142

McASP1 Transmit Bit Clock 10

MCA[1]_AHCLKX

AM37

PULL: IPD / IPD
DRIVE: Z/ Z
DVDD_3P3

PINCTRL143

McASP1 Transmit High-Frequency Master Clock 10

MCA[1]_AFSX

AK34

PULL: IPD / IPD
DRIVE: Z/ Z
DVDD_3P3

PINCTRL144

McASP1 Transmit Frame Sync IO

MCA[1]_AMUTE

AK33

PULL: IPD / IPD
DRIVE: Z/ Z
DVDD_3P3

PINCTRL145

McASP1 Mute Output

MCA[1]_AXR[1]

AK32

PULL: IPD / IPD
DRIVE: Z/ Z
DVDD_3P3

PINCTRL147

MCA[1]_AXR[0]

AL33

10

PULL: IPD / IPD
DRIVE: Z/ Z
DVDD_3P3

PINCTRL146

McASP1 Transmit/Receive Data IOs

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A/B, where: -
A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; -
Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-11. McASP2 Terminal Functions

SIGNAL 1 2 (3
NAME NO TYPE®W | OTHER® ® MUXED DESCRIPTION
MCA[2]_ACLKR/ PULL: IPD / IPD MCB
MCB_CLKR/ AL34 10 DRIVE: Z/Z PINCTRL148 McASP2 Receive Bit Clock 10
MCB_DR DVDD_3P3
PULL: IPD / IPD
MCA[2]_AHCLKR/ AM34 10 DRIVE:Z/Z MCB McASP2 Receive High-Frequency Master Clock IO
MCB_CLKS DVDD 3P3 PINCTRL149
MCA[2]_AFSR/ PULL: IPD / IPD MCB
MCB_CLKX/ AM35 10 DRIVE:Z/Z PINCTRL150 MCcASP2 Receive Frame Sync 10
MCB_FSR DVDD_3P3
GPO[5)/ PULL: IPD / IPD
MCA[2]_AMUTEIN/ G2 | DRIVE: Z/Z SECC):TGRPL,\ZAQCG McASP2 Mute Input
GPMC_A[24] DVDD_3P3
PULL: IPD / IPD
MCA[2]_ACLKX/ . MCB oo
MCB_ CLKX AM36 10 %@gg §F{3Z PINCTRL151 McASP2 Transmit Bit Clock 10
PULL: IPD / IPD
MCA[2]_AHCLKX/ AN36 10 DRIVE:Z/Z MCB McASP2 Transmit High-Frequency Master Clock 10
MCB_CLKR DVDD 3P3 PINCTRL152
MCA[2]_AFSX/ PULL: IPD / IPD MCB
MCB_CLKS/ AN35 10 DRIVE:Z/Z PINCTRL153 MCcASP2 Transmit Frame Sync IO
MCB_FSX DVDD_3P3
PULL: IPD / IPD )
MCA[2]_AMUTE AP36 (¢} %I?/I\ég gé?’z PINCTRL154 McASP2 Mute Output
NCAZLAXE oy | 1o | TR0 | e
MCB_DX DVDD. 3p3 PINCTRL156
PULL: IPB/ PD MCcASP2 Transmit/Receive Data 10s
MCA[2]_AXR[0] AR36 10 %I?/I\ég gé?’z PINCTRL155

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A/B, where: -
A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; -
Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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3.2.9 Multichannel Buffered Serial Port Signals

Table 3-12. McBSP Terminal Functions

SIGNAL

TYPE®W | OTHER® @ MUXED DESCRIPTION
NAME NO.

MCA[2]_ACLKR/ PULL: IPD / IPD
MCB_CLKR/ AL34 10 DRIVE: Z/Z g&@%mag
MCB_DR DVDD_3P3 )

- McBSP Receive Clock 10
MCA[2]_ AHCLKX/ AN36 o P%'E{LNEDZ’ /';D MCA[2]
MCB_CLKR DVDD, 3P3 PINCTRL152
MCA[OL AXRIS a3e | 10 | DRVEZ/z | MCAO
MCB_FSR DVDD, 3P3 PINCTRL136 _
MCA[2] AFSR/ BULL: IPD /IPD McBSP Receive Frame Sync IO
MCB_CLKX/ AM35 10 DRIVE: Z / Z g&@%m%g
MCB_FSR DVDD_3P3
NALARE | CRREY)S|  wea
MCB_DR DVDD, 3P3 PINCTRL138 _
MCA[2]_ACLKR/ PULL: IPD / IPD McBSP Recelve Data Input
MCB_CLKR/ AL34 I DRIVE: Z / Z g&@%mag
MCB_DR DVDD_3P3
MCA[2]_AFSR/ PULL: IPD / IPD
MCB_CLKX/ AM35 10 DRIVE: Z/Z g&@%m%g
MCB_FSR DVDD_3P3 ]

- McBSP Transmit Clock IO
MCA[2]_ACLKX/ AMZ6 o P%'E{LNEDZ’ /';D MCA[2]
MCB_CLKX DVDD, 3P3 PINCTRL151
MCA[OL AXRI2) a33 | 10 | DRVEZ/z | MCAO
MCB_FSX DVDD, 3P3 PINCTRL135 .
MCA[2] AFSX/ BULL: IPD /IPD McBSP Transmit Frame Sync 10
MCB_CLKS/ AN35 10 DRIVE: Z / Z g&@%m%g
MCB_FSX DVDD_3P3
MCA[0]_AXR[4)/ T35 o PLEJ)';Q'-I;/'EP:DZ’ PP MCA[0]
MCB_DX DVDD, 3P3 PINCTRL137 .

- McBSP Transmit Data Output
MCA[2]_ AXR[1)/ ARST o PLEJ)';Q'-N'EP:DZ’ PP MCA[2]
MCB_DX DVDD, 3P3 PINCTRL156
MCA[2]_AHCLKR/ AMIZ4 | P%'E{LI;/EDZ’ P MCA[2]
MCB_CLKS DVDD, 3P3 PINCTRL149
MCA[2]_AFSX/ PULL: IPD / IPD McBSP Source Clock Input
MCB_CLKS/ AN35 I DRIVE: Z/ Z g&@%m%g
MCB_FSX DVDD_3P3

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A /B, where:

A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled

DRIVE: A/ B, where;

Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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3.2.10 Oscillator/Phase-Locked Loop (PLL) Signals

Table 3-13. Oscillator/PLL and Clock Generator Terminal Functions

SIGNAL 1 2 (3
TYPE®W | OTHER® ® MUXED DESCRIPTION
NAME NO.
CLOCK GENERATOR
PULL: IP.U /DIS - Device Clock output. Can be used as a system clock
CLKOUT F1 0 DRIVE:L /L PINCTRL320 | for other devices
DVDD_3P3
OSCILLATOR/PLL
DEV_MXI/ A1 | DIS : oscilator fo systom ok, Funclions a6 CLKINDEV
DEV_CLKIN DEV_DVDD18 ' Y : ‘ >
clock input when an external oscillator is used.
DIS Device Crystal output. Crystal connection to internal
DEV_MXO C19 O DEV DVDD18 - oscillator for system clock. When device oscillator is
- BYPASSED, leave this pin unconnected.
1.8 V Power Supply for Device (DEV) Oscillator. If the
DEVOSC_DVDD18 E19 S - - internal oscillator is bypassed, DEVOSC_DVDD18
should still be connected to the 1.8-V power supply.
Supply Ground for DEV Oscillator. If the internal
DEVOSC_VSS B19 GND - - oscillator is bypassed, DEVOSC_VSS should be
connected to ground (VSS).
PULL: IP,U /1PD - RTC Clock input. Optional 32.768 kHz clock for RTC
CLKIN32 H37 | DRIVE:Z/Z c R -
DVDD_3P3 PINCTRL321 |reference. If this pin is not used, it should be held low.

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A/B, where: _
A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; _
A is the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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3.2.11 Peripheral Component Interconnect Express (PCle) Signals

Table 3-14. PCle Terminal Functions

SIGNAL 1 2
TYPE® OTHER® DESCRIPTION
NAME NO.
PCIE_TXPO AB31 O PCIE Transmit Data Lane 0.
VDDR_PCIE | Wwhen the PCle SERDES are powered down, or if this lane is not used

PCIE_TXNO AB30 (0] . p ! !

- these pins should be left unconnected.
PCIE_RXPO Y29 | PCIE Receive Data Lane 0.
PCIE RXNO V29 | VDDR_PCIE | when the PCle SERDES are powered down, or if this lane is not used,

- these pins should be left unconnected.
PCIE_TXP1 Y27 O PCIE Transmit Data Lane 1.

VDDR_PCIE W i ;

PCIE TXN1 AB28 o When the PCle SERDES are powered down, or if this lane is not used,

- these pins should be left unconnected.
PCIE_RXP1 V31 | PCIE Receive Data Lane 1.
PCIE RXN1 V30 | VDDR_PCIE | when the PCle SERDES are powered down, or if this lane is not used,

- these pins should be left unconnected.
SERDES_CLKP AB34 | VDD_LJCB PCIE Serdes Reference Clock Inputs. Shared between PCI Express and

Serial ATA. When neither PCI Express nor Serial ATA are used, these

SERDES_CLKN AB33 ' vDD_LJCB pins should be left unconnected.

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
(2) Specifies the operating 10 supply voltage for each signal.
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3.2.12 Reset, Interrupts, and JTAG Interface Signals

Table 3-15. RESET, Interrupts, and JTAG Terminal Functions

SIGNAL 1 2 (3
TYPE® | OTHER® ® MUXED DESCRIPTION
NAME NO.
RESET
PULL: IPD / IPU }
RESET G33 | DRIVE:Z/Z Device Reset input
DVDD_3P3 PINCTRL316
POR F37 | IPU - Power-On Reset input
DVDD_3P3
. ) Reset output
RSTOUT G37 O PUDI_\I;I.DIBI53{DI§IS PINCTRL318 For more detailed information on RSTOUT pin
— behavior, see Section 7.2.13
INTERRUPTS
PULL: IPD / IPU )
NMI G36 | DRIVE:Z/Z External active low maskable interrupt
DVDD_3P3 PINCTRL317
Interrupt-capable general-purpose 10s
see NOTE: All pins are multiplexed with other pin
GPO0[31:3] Table 3-5 10 see NOTE - functions. For muxing and internal pullup, pulldown,
or disable details, see Table 3-5, GPIO Terminal
Functions.
Interrupt-capable general-purpose 10s
see NOTE: All pins are multiplexed with other pin
GP1[31:0] Table 3-5 10 see NOTE - functions. For muxing and internal pullup, pulldown,
or disable details, see Table 3-5, GPIO Terminal
Functions.
JTAG
PULL: IPU / IPU )
TCLK J37 | DRIVE: H/H JTAG test clock input
DVDD, 3P3 PINCTRL305
PULL: IPD / DIS )
RTCK J36 O DRIVE: L/H JTAG return clock output
DVDD, 3P3 PINCTRL306
PULL: IPU / IPU )
TDI J34 | DRIVE: H/H JTAG test data input
DVDD_3P3 PINCTRL307
PULL: IPD / DIS )
TDO N30 O DRIVE:Z/Z JTAG test port data output
DVDD, 3P3 PINCTRL308
™S N31 | PLSI‘RI];/EUZ//IEU - JTAG test port mode select input. For proper
DVDD._3P3 PINCTRL309 |operation, do not oppose the IPU on this pin.
PULL: IPD / IPD )
TRST K36 | DRIVE: L /L JTAG test port reset input
DVDD_3P3 PINCTRL310
PULL: IPU / IPU )
EMU4 M37 10 DRIVE:Z/Z Emulator pin 4
DVDD_3P3 PINCTRL315

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A /B, where:

Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled

DRIVE: A/ B, where;

Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State

For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,

see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-15. RESET, Interrupts, and JTAG Terminal Functions (continued)

SIGNAL
TYPE® | OTHER® @ MUXED DESCRIPTION
NAME NO.
PULL: IPU / IPU )
EMU3 M36 10 DRIVE:Z/Z Emulator pin 3
DVDD_3P3 PINCTRL314
PULL: IPU / IPU )
EMU2 L37 10 DRIVE:Z/Z Emulator pin 2
DVDD_3P3 PINCTRL313
PULL: IPU / IPU )
EMU1 L36 10 DRIVE:Z/Z Emulator pin 1
DVDD_3P3 PINCTRL312
PULL: IPU / IPU )
EMUO J35 10 DRIVE:Z/Z Emulator pin 0
DVDD_3P3 PINCTRL311
Copyright © 2011-2013, Texas Instruments Incorporated Device Pins 85

Submit Documentation Feedback
Product Folder Links: TMS320DM8168 TMS320DM8167 TMS320DM8166 TMS320DM8165


http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS614D&partnum=TMS320DM8168
http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165

TMS320DM8168, TMS320DM8167
TMS320DM8166, TMS320DM8165

SPRS614D —MARCH 2011—-REVISED JANUARY 2013

13 TEXAS
INSTRUMENTS

www.ti.com

3.2.13 Secure Digital/Secure Digital Input Output (SD/SDIO) Signals

Table 3-16. SD/SDIO Terminal Functions

SIGNAL

TYPE® | OTHER® @ MUXED DESCRIPTION

NAME NO.
SD_CLK/ PULL: IPD / DIS
GPMC_A[13]/ U2 o DRIVE: L /L SE’X‘%&?S SD Clock output
GP1[1] DVDD_3P3
SD_CMD/ PULL: IPD / DIS
GPMC_A[21)/ u3 O DRIVE:Z/Z IDG;E'\C/:?R&PSlQ SD Command output
GP1 [2] DVDD_3P3
SD_DAT[O]/ PULL:IPD/IPD | 5oyic Gp1 | SD Data0 10. Functions as data bit 0 for 4-bit SD
GPMC_A[20)/ Ul 10 DRIVE: Z/ Z PINCTRL160 | mode and single data bit for 1-bit SD mode
GP1[3] DVDD_3P3 9 :
SD_DAT[1]_SDIRQ/ PULL:IPD/IPD | 5\ibc GP1 | SD Datal 10. Functions as data bit 1 for 4-bit SD
GPMC_A[19)/ m 10 DRIVE: 2/ Z PINCTRL161 |mode and as an IRQ input for 1-bit SD mode
GP1[4] DVDD_3P3 P
SD_DAT[2]_SDRW/ PULLLIPD/IPD | 5pyic Gp1 | SD Data2 10. Functions as data bit 2 for 4-bit SD
GPMC_A[18)/ T2 10 DRIVE: Z/Z PINCTRL162 | mode and as a Read Wait input for 1-bit SD mode
GP1[5] DVDD_3P3 p :
SD_DAT[3)/ PULLLIPD/IPD | 5pyic Gp1 | SD Data3 10. Functions as data bit 3 for 4-bit SD
GPMC_A[17)/ T13 10 DRIVE: Z/Z PINCTRL1ES | mode
GP1[6] DVDD_3P3 :
SD_POW/ PULL: IPD / DIS
GPMC_A[14)/ u4 O DRIVE: L /L IDG;E'\C/:?R&PSl? SD Card Power Enable output
GP1[0] DVDD_3P3
SD_SDCD/ PULL: IPD / IPD
GPMC_A[16]/ R13 | DRIVE:Z/Z PG;E’\C/:?R&F& SD Card Detect input
GP1[7] DVDD_3P3
SD_SDWP/ PULL:IPD/IPD | o\~ opp
GPMC_A[15)/ R5 | DRIVE:Z/Z PINCfRL165 SD Card Write Protect input
GP1[8] DVDD_3P3

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A/B, where: _
A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; _
A is the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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3.2.14 Serial ATA Signals

NOTE

Serial ATA pins J32 and J33 have a different naming convention and functionality for silicon
revision 1.x devices and silicon revision 2.x devices. These pins are listed separately in

Table 3-18.
Table 3-17. Serial ATA Terminal Functions
SIGNAL
TYPE® | OTHER® ® MUXED DESCRIPTION
NAME NO.
SATA_TXNO T31 (0] VDDR_SATA - Serial ATA Data Transmit for disk 0.
~ When the SATA SERDES are powered down, these
SATA_TXPO T32 (0] VDDR_SATA - pins should be left unconnected.
SATA_TXN1 u33 (0] VDDR_SATA - Serial ATA Data Transmit for disk 1.
~ When the SATA SERDES are powered down, these
SATA_TXP1 V33 (0] VDDR_SATA - pins should be left unconnected.
SATA_RXNO V37 | VDDR_SATA - Serial ATA Data Receive for disk 0.
~ When the SATA SERDES are powered down, these
SATA_RXPO V36 | VDDR_SATA - pins should be left unconnected.
SATA_RXN1 V35 | VDDR_SATA - Serial ATA Data Receive for disk 1.
~ When the SATA SERDES are powered down, these
SATA_RXP1 W35 | VDDR_SATA - pins should be left unconnected.
SERDES_CLKP AB34 | } -
- VDD_LJCB PCIE Serdes Reference Clock Input. Shared between
- PCI Express and Serial ATA.
SERDES_CLKN AB33 | VDD_LJCB -

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A/ B, where: .
A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; .
A is the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-18. Serial ATA [Pins J32, J33] Terminal Functions

SIGNAL 1 2 (3
NAME NO TYPE®W | OTHER® ® MUXED DESCRIPTION
Silicon Revision 1.x
PULL: IPD / IPD
GP1[30)/ . GP1 ) . -
SATA ACTO LED J32 O DRIVE:Z/Z PINCTRL299 Serial ATA disk 0 Activity LED output
= - DVDD_3P3
PULL: IPD / IPD
GP1[31)/ . GP1 ) . -
SATA ACT1 LED J33 O DRIVE:Z/Z PINCTRL300 Serial ATA disk 1 Activity LED output
= - DVDD_3P3
Silicon Revision 2.x
PULL: IPD / IPD
GP1[30)/ . GP1 ) . -
SATA ACT1 LED J32 O DRIVE:Z/Z PINCTRL299 Serial ATA disk 1 Activity LED output
= - DVDD_3P3
PULL: IPD / IPD
GP1[31)/ . GP1 ) . -
SATA_ACTO_LED J33 O I?lellgg gF{Q)Z PINCTRL300 Serial ATA disk 0 Activity LED output

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
(2) PULL: A/B, where: -
Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; -
A is the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
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3.2.15 Serial Peripheral Digital Interconnect Format (SPI) Signals

Table 3-19. SPI Terminal Functions

SIGNAL L ) 3
TYPE® | OTHER® @ MUXED DESCRIPTION
NAME NO.
PULL: IPD / IPD )
SPI_SCLK R2 10 DRIVE: Z/ Z SPI Clock 10
DVDD. 3P3 PINCTRL166
SPI_SCS[3] / PULL: DIS / IPU
GPMC_A[21)/ P1 10 DRIVE: Z/ Z SZ’X‘%&%
GP1[22] DVDD_3P3
SPI_SCST2]/ s | 1o | DRveziy| . GPMC
GPMC_A[22] DVDD. 3P3 PINCTRL169 '
- ; SPI Chip Select IO
SPISCSTT]/ 2 | 10 | ORwEZIZ |  GPMC
GPMC_A[23] DVDD. 3P3 PINCTRL168
PULL: DIS / IPU )
SPI_SCS[0] R1 10 DRIVE: Z/ Z
DVDD. 3P3 PINCTRL167
PULL: IPD / IPD )
SPI_D[1] P13 10 DRIVE: Z/ Z
- PINCTRL172
DVDD_3P3 SPI Data 0. Can be configured as either MISO or
PULL: IPD / IPD ) MOSI
SPI_DI[0] N11 10 DRIVE: Z/ Z
DVDD. 3P3 PINCTRL171

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A/B, where: _
Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; _
A is the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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3.2.16 Timer Signals

Table 3-20. Timer Terminal Functions

SIGNAL 1 2 (3
TYPE® | OTHER® ® MUXED DESCRIPTION
NAME NO.
General-Purpose Timers7-1 and Watchdog Timer
PULL: IPD / IPD
GPO[3)/ GPO ) .
J31 | DRIVE:Z/Z Timer external clock input
TCLKIN DVDD._3P3 PINCTRL294
Timer7
TIM7_OUT/ PULL: IPD / IPD GPMC. GPO
GPMC_A[12)/ Gl 10 DRIVE: L /L PINCT§L206 Timer7 capture event input or PWM output
GPO[31] DVDD_3P3
Timer6
TIM6_OUT/ PULL: IPD / IPD GPMC. GPO
GPMC_A[24]/ H1 10 DRIVE: L/L PINCT§L205 Timer6 capture event input or PWM output
GPO[30] DVDD_3P3
Timer5
PULL: IPD / IPD
g'r;/lo%g)]uw H34 10 DRIVE: L /L PINC?T?LZM Timer5 capture event input or PWM output
DVDD_3P3
Timer4
PULL: IPD / IPD
g'r;/loct[zg]uw H33 10 DRIVE: L/L PINC?T?LZ% Timer4 capture event input or PWM output
DVDD_3P3
Timer3-1

There are no external pins on these timers for this device.

Watchdog Timer

WD_OUT

H36

(0]

PULL: IPU / IPU
DRIVE: H /L
DVDD_3P3

PINCTRL319

Watchdog timer event output

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A/B, where: _
A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; _
A is the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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3.2.17 Universal Asynchronous Receiver/Transmitter (UART) Signals

Table 3-21. UARTO Terminal Functions

SIGNAL 1 2 (3
NAME NO TYPE® | OTHER® ® MUXED DESCRIPTION
PULL: IPD / IPD ) UARTO Receive Data Input. Functions as IrDA
UARTO_RXD N10 | DRIVE:Z/Z receive input in IrDA modes and CIR receive input in
DVDD_3P3 PINCTRL173 CIR mode.
PULL: IPD / DIS . . .
UARTO_TXD N8 0 DRIVE: L/ H PINCT-RL174 (L)JLﬁRl]—tolr;rng??r:thlféaAon%zzts Funetions as fransmit
DVDD_3P3 p :
TN WE T PULL: IPU / DIS UARTO Request to Send Output. Indicates module is
gg?[;%_ms / N9 O DRIVE: H/H PINC?TT?lLNS ready to receive data. Functions as SD output in IrDA
DVvDD_3P3 mode.
UARTO_CTS/ N7 | P%LRLI;/IEP,UZ//I;U GP1 UARTO Clear to Send Input. Has no function in IrDA
GP1[28] DVDD_3P3 PINCTRL176 |and CIR modes.
gé'\R/l-(r:o—_AD[;(ﬁ/ N6 O PglF_Qll_VIIEP%//?-:S GPMC, GP1 UARTO Data Terminal Ready Output
GPMC_A[12)/ ' PINCTRL177 y Dutp
GP1[16] DVDD_3P3
UARTO_DSR /
- PULL: IPU / IPU
GPMC_A[19])/ . GPMC, GP1
GPMC_A[24]/ N4 | DRIVE:Z/Z PINCTRL178 UARTO Data Set Ready Input
GP1[17] DVDD_3P3
UARTO_DCD /
- PULL: IPU/IPU
GPMC_A[18]/ . GPMC, GP1 )
GPMC_A[23)/ N5 | DRIVE: Z/Z PINCTRL179 UARTO Data Carrier Detect Input
GP1[18] DVDD_3P3
UARTO_RIN/
- PULL: IPU / IPU
GPMC_A[17])/ . GPMC, GP1 . .
GPMC_A[22)/ N3 | DRIVE:Z/Z PINCTRL180 UARTO Ring Indicator Input
GP1[19] DVDD_3P3

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A/B, where: _
A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; _
Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-22. UART1 Terminal Functions

SIGNAL 1 2 (3
TYPE®W | OTHER® ® MUXED DESCRIPTION
NAME NO.

UART1_RXD/ PULL: IPD / IPD GPMC UART1 Receive Data Input. Functions as IrDA
GPMC_A[26]/ N1 | DRIVE:Z/Z PINCTRL181 receive input in IrDA modes and CIR receive input in
GPMC_A[20] DVDD_3P3 CIR mode.
UART1_TXD/ PULL: IP,D /'DIS GPMC UARTL1 Transmit Data Output. Functions as transmit
GPMC_A[25)/ N2 0 DRIVE: L/ H PINCTRL182 |outputin CIR and IrDA modes
GPMC_A[19] DVDD_3P3 :
ch;énRATcl{fle]// PULL: IPU / DIS GPMC. GP1 UARTL1 Request to Send Output. Indicates module is

— M2 (@] DRIVE: H/H ! ready to receive data. Functions as SD output in IrDA
GPMC_A[18)/ PINCTRL183

DVDD_3P3 mode.

GP1[25] —
UART1_CTS/ .
GPMC_A[13)/ L3 10 P%LRLNEUZ//IEU GPMC, GP1 | UART1 Clear to Send Input. Has no function in I[rDA
GPMC_A[17)/ ’ PINCTRL184 |and CIR modes.
GP1[26] DVDD_3P3

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A/B, where: -
A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; -
Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-23. UART2 Terminal Functions

SIGNAL 1 2 (3
NAME NO TYPE®W | OTHER® ® MUXED DESCRIPTION
PULL: IPD / IPD ) UART2 Receive Data Input. Functions as IrDA
UART2_RXD M1 | DRIVE:Z/Z receive input in IrDA modes and CIR receive input in
DVvDD_3P3 PINCTRL185 CIR mode.

UART2 TXD L2 o PLSLRLIUEP,?_//IED - UART2 Transmit Data Output. Functions as transmit

— DVDD_3P3 PINCTRL186 |outputin CIR and IrDA modes.
ch;énRATCZTA\FflTE,S]// PULL: IPU / DIS GPMC. GP1 UART2 Request to Send Output. Indicates module is

— L9 (@] DRIVE: H/H ! ready to receive data. Functions as SD output in IrDA
GPMC_A[26]/ DVDD 3P PINCTRL187 d
GP1[23] _3P3 mode.
UART2_CTS/ .
GPMC_A[16]/ K7 10 P%LRLNEUZ//IEU GPMC, GP1 | UART2 Clear to Send Input. Has no function in I[rDA
GPMC_A[25]/ DVDD. 3P3 PINCTRL188 |and CIR modes.
GP1[24] _

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A /B, where:

A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled

DRIVE: A/ B, where;

Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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INSTRUMENTS

3.2.18 Universal Serial Bus (USB) Signals

Table 3-24. USB Terminal Functions

SIGNAL
NAME NO.

TYPE®W | OTHER® @ MUXED DESCRIPTION

USBO

USBO_DP P37 AlO - - USBO bidirectional Data Differential signal pair

USBO_DN P36 AlO - - When the USBO PHY is powered down, these pins

[positive/negative].

should be left unconnected.

USBO_R1 N37 AO - R 44.2-Q +1% resistor to VSS.

USBO current reference output. When the USBO
peripheral is used, this pin must be connected via a

When the USBO PHY is powered down, this pin
should be left unconnected.

When this pin is used as USBO_DRVVBUS and the
USBO Controller is operating as a Host, this signal is
PULL: IPD / IPD used by the USBO Controller to enable the external

DVDD_3P3
When the USBO PHY is powered down, this pin

should be left unconnected.

VDD_USBO0_VBUS N36 | - - session status.

USBO VBUS input (5 V).
The voltage level on this pin is sampled to determine

When the USBO PHY is powered down, this pin
should be left unconnected.

USB1

USB1_DP R37 AlO - - USBL1 bidirectional Data Differential signal pair

USB1_DN R36 AlO - - When the USB1 PHY is powered down, these pins

[positive/negative].

should be left unconnected.

USB1 R1 T37 AO - R 44.2-Q +1% resistor to VSS.

USBL1 current reference output. When the USB1
peripheral is used, this pin must be connected via a

When the USB1 PHY is powered down, this pin
should be left unconnected.

When this pin is used as USB1_DRVVBUS and the
USBL1 Controller is operating as a Host, this signal is
PULL: IPD / IPD used by the USB1 Controller to enable the external

DVDD_3P3
When the USB1 PHY is powered down, this pin

should be left unconnected.

VDD_USB1_VBUS T36 | - - session status.

USBL1 VBUS input (5 V).
The voltage level on this pin is sampled to determine

When the USB1 PHY is powered down, this pin
should be left unconnected.

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
(2) PULL: A/B, where: _
A is the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; _
A is the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
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3.2.19 Video Input Signals

Table 3-25. Video Input 0 Terminal Functions

SIGNAL 1 2 (3
TYPE®W | OTHER® ® MUXED DESCRIPTION
NAME NO.
PULL: IPD / IPD , : .
. - Video Input 0 Port A Clock input. Input clock for 8-bit,

VIN[O]A_CLK AR14 : %@gg §|:/>3Z PINCTRL83 16-bit, or 24-bit Port A video capture.

PULL: IPD / IPD ) Video Input 0 Port B Clock input. Input clock for 8-bit
VIN[O]B_CLK AR19 | DRIVE:Z/Z PINCTRLS4 Port B video capture. This signal is not used in 16-bit

DVvVDD_3P3 and 24-bit capture modes.
VIN[OJA_D[23]/ ATo | PLEJ)';Q'-I;/'EP:DZ’ P VIN[O]B
VIN[O]B_HSYNC DVDD_3P3 PINCTRL15
VIN[O]A_D[22]/ AR | PULPDTIPD T viNojs
VIN[O]B_VSYNC DVDD_3P3 PINCTRL14
VIN[OJA_D[21]/ AU4 | PLEJ)';Q'-I;/'EP:DZ’ P VIN[O]B
VIN[O]B_FLD DVDD_3P3 PINCTRL13
VIN[O]A_D[20]/ PULLIPD/IPD | /ol
AN3 I DRIVE: Z/Z ) ) )
VIN[O]B_DE DVDD 3P3 PINCTRL12 | video Input 0 Port A Data inputs. For 16-bit capture,
— D[7:0] are Cb/Cr and [15:8] are Y Port A inputs. For

VIN[O]JA_D[19)/ PULL: IPD/IPD VIN[1]A, 8-bit capture, D[7:0] are Port A YCbCr data inputs
VIN[1]A_DE[0]/ AK4 | DRIVE: Z/Z VOUTI1] and D[15:8] are Port B YCbCr data inputs. For RGB
VOUT[1]_C[9] DvDD_3P3 PINCTRL25 capture, D[23:16] are R, D[15:8] are G, and D[7:0] are
VIN[O]A_D[18]/ PULL: IPD / IPD VIN[1]A, B data inputs.
VIN[1]A_FLD/ AK5 [ DRIVE: Z/Z VOUT[1]
VOUT[1]_C[8] DVDD_3P3 PINCTRL24
VIN[O]A_D[17]/
xl(lj\IL[J]‘-E'[A]_TV\/Sg\I(\l[\(j:(/: PULL: IPD / IPD VIN[1]A,
(silicon revision 1 ) AL5 | DRIVE:Z/Z VOUTI1]
DAC. VOUT[1] VSYNC DVDD_3P3 PINCTRL23
(silicon revision 2.x)
VIN[O]A_D[16]/ PULL: IPD / IPD VIN[1]A,
VIN[1]JA_HSYNC/ AT5 I DRIVE: Z/Z VOUT[1]
VOUT[1]_FLD DVDD_3P3 PINCTRL22

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
(2) PULL: A/B, where: -
Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; -
Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-25. Video Input 0 Terminal Functions (continued)

SIGNAL
NAME NO.

TYPE® | OTHER® G MUXED DESCRIPTION

PULL: IPD / IPD
VIN[O]A_D[15] AU14 [ DRIVE: Z/Z
DVDD_3P3

PULL: IPD / IPD
VIN[O]A_D[14] AU15 [ DRIVE: Z/Z
DVDD_3P3

PULL: IPD / IPD
VIN[O]A_D[13] AT15 [ DRIVE: Z/Z
DVDD_3P3

PULL: IPD / IPD
VIN[O]A_D[12] AU16 [ DRIVE: Z/Z
DVDD_3P3

PULL: IPD / IPD
VIN[O]A_D[11] AU17 [ DRIVE: Z/Z
DVDD_3P3

PULL: IPD / IPD
VIN[O]A_D[10] AT16 [ DRIVE: Z/Z
DVDD_3P3

PULL: IPD / IPD
VIN[O]A_D[9] AE16 | DRIVE: Z/Z
DVDD_3P3
PULL: IPD / IPD Video Input O Port A Data inputs. For 16-bit capture,
VIN[O]JA_D[8] AP17 | DRIVE: Z/Z - D[7:0] are Cb/Cr and [15:8] are Y Port A inputs. For
- DVDD 3P3 PINCTRL93 | 8-pit capture, D[7:0] are Port A YCbCr data inputs
= and D[15:8] are Port B YCbCr data inputs. For RGB

PULL: IPD / IPD R capture, D[23:16] are R, D[15:8] are G, and D[7:0] are
VIN[O]A_D[7] AR17 | DRIVE:Z/Z PINCTRLO2 | B data inputs.

DVvDD_3P3

PULL: IPD / IPD
VIN[O]A_DI6] AP18 [ DRIVE: Z/Z
DVDD_3P3

PULL: IPD / IPD
VIN[O]A_DI[5] AT17 [ DRIVE: Z/Z
DVDD_3P3

PULL: IPD / IPD
VIN[O]A_D[4] AT18 [ DRIVE: Z/Z
DVDD_3P3

PULL: IPD / IPD
VIN[O]A_DI3] AR18 [ DRIVE: Z/Z
DVDD_3P3

PULL: IPD / IPD
VIN[O]A_D[2] AH18 [ DRIVE: Z/Z
DVDD_3P3

PULL: IPD / IPD
VIN[O]A_D[1] AU18 [ DRIVE: Z/Z
DVDD_3P3

IPD -
DVDD_3P3 PINCTRL85

PINCTRL100

PINCTRL99

PINCTRL98

PINCTRL97

PINCTRL96

PINCTRL95

PINCTRL94

PINCTRL91

PINCTRL90

PINCTRL89

PINCTRLS88

PINCTRL87

PINCTRL86

VIN[O]A_D[0] AJ19 [

Video Input 0 Port B Horizontal Sync input. Discrete
horizontal synchronization signal for Port B 8-bit
xm%g]]g_DH[éi]l(IC AT2 | DRIVE:Z/Z PI\Nll(ll\l'l[gﬁw YCbCr capture without embedded syncs ("BT.601"
- DVvDD_3P3 modes). Not used in RGB or 16-bit YCbCr capture
modes

PULL: IPD / IPD

Video Input 0 Port A Horizontal Sync input. Discrete

- horizontal synchronization signal for Port A RGB
PINCTRL32 | capture mode or YCbCr capture without embedded
syncs ("BT.601" modes).

PULL: IPD / IPD
VIN[O]JA_HSYNC AUS5 | DRIVE:Z/Z
DVvDD_3P3
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Table 3-25. Video Input 0 Terminal Functions (continued)

SIGNAL 1 2 (3
NAME NO TYPE®W | OTHER® ® MUXED DESCRIPTION
PULL: IPD / IPD Video Input 0 Port B Vertical Sync input. Discrete
VIN[O]A_D[22)/ AR2 | DRIVE' 717 VIN[O]A vertical synchronization signal for Port B 8-bit YCbCr
VIN[0]B_VSYNC DVDD. 3p3 PINCTRL14 capture without embedded syncs ("BT.601" modes).
= Not used in RGB or 16-bit YCbCr capture modes.
PULL: IPD / IPD Video Input 0 Port A Vertical Sync input. Discrete
e - vertical synchronization signal for Port A RGB capture
VIN[O]JA_VSYNC AM4 : DRIVE:Z /2 PINCTRL33 | mode or YCbCr capture without embedded syncs
DVDD_3P3 - "
= ("BT.601" modes).
PULL: IPD / IPD Video Input O Port B Field ID input. Discrete field
VIN[O]A_D[21)/ AU4 | DRIVE' 717 VIN[O]A identification signal for Port B 8-bit YCbCr capture
VIN[O]B_FLD DVDD. 3p3 PINCTRL13 | without embedded syncs ("BT.601" modes). Not used
— in RGB or 16-bit YCbCr capture modes
. Video Input O Port A Field ID input. Discrete field
VIN[OJA_FLD AL4 | P%LRLNEDZ//I;D - identification signal for Port A RGB capture mode or
— ’ PINCTRL34 YCbCr capture without embedded syncs ("BT.601"
DVDD_3P3
= modes).
PULL: IPD / IPD Video Input O Port B Data Enable input. Discrete data
xm%g]]AB—DD[éO]’ AN3 | DRIVE:z/z | o N | valid signal for Port B RGB capture mode or YChCr
- DVvDD_3P3 capture without embedded syncs ("BT.601" modes).
PULL: IPD / IPD ) Video Input O Port A Data Enable input. Discrete data
VIN[O]A_DE AT3 | DRIVE:Z/Z PINCTRL35 valid signal for Port A RGB capture mode or YCbCr
DVvDD_3P3 capture without embedded syncs ("BT.601" modes).
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Table 3-26. Video Input 1 Terminal Functions

SIGNAL 1 2 (3
NAME NO TYPE® | OTHER® ® MUXED DESCRIPTION
PULL: IPD / DIS Video Input 1 Port A Clock input. Input clock for 8-
xI(ID\IL[J;I'][Al]_CCLLé/ AT7 | DRIVE:Z/Z PI\II\I%L':'-II;[IEM bit or 16-bit Port A video capture. Input data is
- DVDD_3P3 sampled on the CLKO edge.
PULL: IPD / IPD Video Input 1 Port B Clock input. Input clock for 8-
VOUTI[1]_AVID/ AT | DRIVE' 77 VOUTI[1] bit Port B video capture. Input data is sampled on
| the edge. This signal is not used in 16-bit
VIN[1]B_CLK ’ PINCTRL31 he CLK1 edge. This si li d in 16-bi
DVDD_3P3
- capture modes.
VOUT[1]_HSYNC
(silicon revision 1.x) PULL: IPD / IPD VOUT[1]
DAC_VOUTI[1]_HSYNC AR5 [ DRIVE: Z/Z PINCTRL2L
(silicon revision 2.x)/ DVDD_3P3
VIN[1]A_D[15]
PULL: IPD / IPD B
VIN[1]A_D[14] AM3 [ DRIVE: Z/Z
DVDD_3P3 PINCTRL11
PULL: IPD / IPD
VOUT[L]_C[7V AD13 | DRIVE:Z/Z VOUTI1]
VIN[1]A_D[13] DVDD_3P3 PINCTRL10
PULL: IPD / IPD Video Input 1 Port A Data inputs. For 16-bit
VOUT[1]_C[6] ANS | DRIVE: 7/ 7 VOUTI1] capture, D[7:0] are Cb/Cr and [15:8] are Y Port A
VIN[1]A_D[12] DVDD 3P3 PINCTRLY | inputs. For 8-bit capture, D[7:0] are Port A YChCr
— data inputs and D[15:8] are Port B YCbCr data
VOUT[1]_C[5)/ APS | P%;'—I-VlEP_DZ//;D VOUT[1] inputs. For VIN[1], only D[15:0] are available.
VIN[1]A_D[11] ‘ PINCTRL8
DVDD_3P3
PULL: IPD / IPD
VOUTI[1]_C[4]/ AN7 | DRIVE: Z / 7 VOUTI[1]
VIN[1]A_D[10] DVDD_3P3 PINCTRL7
PULL: IPD / IPD
VOUTI[1]_C[3]/ AMS8 | DRIVE: Z / 7 VOUTI[1]
VIN[1]A_D[9] DVDD_3P3 PINCTRL6
PULL: IPD / IPD
VOUTI[1]_C[2)/ AK6 | DRIVE: Z / 7 VOUTI[1]
VIN[1]A_D[8] DVDD_3P3 PINCTRL20

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A /B, where:

Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset

@)

IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled

DRIVE: A/ B, where; -

Ais the driving state of the pin during POR reset

B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset

H = Driving High, L = Driving Low, Z = 3-State

For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.

Specifies the operating 10 supply voltage for each signal.
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Table 3-26. Video Input 1 Terminal Functions (continued)

SIGNAL 1 ) (3
TYPE®D | OTHER® ® MUXED DESCRIPTION
NAME NO.
VOUTIL]_Y_YC[9)/ AP C PR ER PP voutn
VIN[1]A_DI[7] DVDD_3P3 PINCTRL19
VOUTIL]_Y_YC[8)/ AT C PR ER PP voutn
VIN[1]A_DI[6] DVDD_3P3 PINCTRL18
VOUT[1]_Y_YC[7]/ ARG | PLIEI)LRLI:VIEP: Dz/ /';D VOUTI[1]
VIN[1]A_DI[5] DVDD_3P3 PINCTRL17
PULL: IPD / IPD
VOUT[1]_Y_YCI[6]/ AC13 | DRIVE: Z/Z VOUT[1] Video Input 1 Port A Data inputs. For 16-bit
VIN[1]A_D[4] DVDD 3P3 PINCTRL16 | capture, D[7:0] are Cb/Cr and [15:8] are Y Port A
- inputs. For 8-bit capture, D[7:0] are Port A YCbCr
VOUT[1]_Y_YC[5)/ PULL: IPD / DIS VOUTI[1] data inputs and D[15:8] are Port B YCbCr data
VIN[1]A _D[?S] AJ7 I DRIVE: Z/Z PINCTRL50 inputs. For VIN[1], only D[15:0] are available.
- DVDD_3P3
VOUT[1]_Y_YC[4)/ AUS | PLIEI)LRLI:VIEP: Dz/ /DZ'S VOUTI[1]
VIN[1]A_D[2] DVDD_3P3 PINCTRL49
VOUT[L]_Y_YC[3)/ AP C PR ERI DS voutn
VIN[1]A_DI[1] DVDD_3P3 PINCTRL48
VOUT[L]_Y_YC[2)/ AT C PR ER DS voutn
VIN[1]A_DI[0] DVDD_3P3 PINCTRL47
Video Input 1 Port B Horizontal Sync or Data Valid
VOUTI[0]_B_CB_CJ0}/ PULL: IPD / IPD VOUTIO0], signal input. Discrete horizontal synchronization
VOUTI[1]_C[9})/ AR9 | DRIVE: Z/Z VOUTI[1] signal for Port B 8-bit YCbCr capture without
VIN[1]B_HSYNC_DE DVDD_3P3 PINCTRL27 | embedded syncs ("BT.601" modes). Not used in
16-bit YCbCr capture mode.
. Video Input 1 Port A Horizontal Sync input.
VIN[O]A_D[16]/ PULL: IPD / IPD VIN[O]A, . : L .
VINGIA_HS VNG w5 |1 omVEZ/z | vouth) | Piseforionia snchansalon sou for ot
VOUT[1]_FLD DVDD_3P3 PINCTRL22 ("BT.601" modes).
VOUT[0]_G_Y_YCJ[oJ/
VOUT[1]_VSYNC . Video Input 1 Port B Vertical Sync input. Discrete
(silicon revision 1.x) AP9 | PLSLRLI'VIEP_DZ//I;D \\//%31.;.[[01]] vertical synchronization signal for Port B 8-bit
DAC_VOUT[1]_VSYNC DVDD- 3p3 PINCTRL29 YCDbCr capture without embedded syncs ("BT.601"
(silicon revision 2.x)/ - modes). Not used in 16-bit YCbCr capture mode.
VIN[1]B_VSYNC
VIN[O]A_D[17)/
VIN[1]A_VSYNC/ . Video Input 1 Port A Vertical Sync input. Discrete
VOUT[1]_VSYNC ALS | P%LRLI'VIEP_DZ//I;D \\//g\ll_[l(JT][A:L] vertical synchronization signal for Port A YCbCr
(silicon revision 1.x) DVDD. 3p3 PINCTRL23 capture modes without embedded syncs ("BT.601"
DAC_VOUT[1]_VSYNC - modes).
(silicon revision 2.x)
VIN[O]A_D[19)/ PULL: IPD / IPD VIN[O]A, Video Input 1 Port A Data Enable input. Discrete
VIN[1]A_DE/ AK4 | DRIVE: Z/Z VOUTI[1] data valid signal for Port A YCbCr capture modes
VOUT[1]_CJ[9] DVDD_3P3 PINCTRL25 | without embedded syncs ("BT.601" modes).
Video Input 1Port A Field ID input. Discrete field
VIN[O]A_D[18]/ PULL: IPD / IPD VIN[O]A, . e .
VINGAFL) as |1 DmvEZ/z | vout) | denticaten sone o ot A ichorcepre
VOUT[1]_CI8] DVDD_3P3 PINCTRL24 Y ’
modes).
. Video Input 1 Port B Field ID input. Discrete field
VOUTIO] G_Y_YC[1}/ PULL:IPD/IPD | VOUTIOL, |40 ification signal for Port B 8-bit YChCr capture
VOUTI[1] FLD/ AUB ! DRIVE:Z/Z VOUTI1] without embedded syncs ("BT.601" modes). Not
VIN[1]B_FLD DVDD_3P3 PINCTRL30 y . ’

used in 16-bit YCbCr capture mode.
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3.2.20 Digital Video Output Signals

NOTE

Video output 0 pins AR8 and AL9 and video output 1 pins AT9, AR5, AP9, and AL5 have a
different naming convention and functionality for silicon revision 1.x devices and silicon
revision 2.x devices. These pins are listed separately in Table 3-28 and Table 3-30.

Table 3-27. Video Output 0 Terminal Functions

SIGNAL 1 2) (3
TYPE® | OTHER® ® MUXED DESCRIPTION
NAME NO.
PULL: IPD / DIS R
VOUT[0]_CLK AT14 O DRIVE: L/H Video Output 0 Clock output.
DVDD_3P3 PINCTRL101
PULL: IPD / DIS R
VOUT[0]_G_Y_YC[9] AR13 o} DRIVE: L/L
DVDD_3P3 PINCTRL109
PULL: IPD / DIS R
VOUT[0]_G_Y_YCI8] AU13 o} DRIVE: L/L
DVDD_3P3 PINCTRL108
PULL: IPD / DIS R
VOUT[0]_G_Y_YC[7] AT13 o} DRIVE: L/L
DVDD_3P3 PINCTRL107
PULL: IPD / DIS Video Output 0 Data. These signals represent the
VOUT[0]_G_Y_YCJ[6] AE14 fe) DRIVE: L /L - 8 MSBs of G/Y/YC video data. For RGB mode
- DVDD 3P3 PINCTRL106 | they are green data bits, for YUV444 mode they
— are Y data bits, for Y/C mode they are Y (Luma)
PULL: IPD/DIS B data bits and for BT.656 mode they are
VOUT[0]_G_Y_YCI[3] AM14 o DRIVE: L /L PINCTRL105 | multiplexed Y/Cb/Cr (Luma and Chroma) data
DVvDD_3P3 bits.
PULL: IPD / DIS R
VOUT[0]_G_Y_YC[4] AL14 o} DRIVE: L/L
DVDD_3P3 PINCTRL104
PULL: IPD / DIS R
VOUT[0]_G_Y_YC[3] AP14 o} DRIVE: L/L
DVDD_3P3 PINCTRL103
PULL: IPD / DIS R
VOUT[0]_G_Y_YC[2] AE15 o} DRIVE: L/L
DVDD_3P3 PINCTRL102
VOUT[0]_G_Y_YC[1]/ PULL: IPD / IPD VOUT,[1] Video Output 0 Data. These signals represent the
VOUT[1] FLD/ AU8 o DRIVE: Z/Z VIN[1]B 2 LSBs of G/Y/YC video data for 10-bit, 20-bit and
VIN[1]B_FLD DvDD_3P3 PINCTRL30 | 30-hit video modes (VOUTO only). For RGB mode
VOUT[0]_G_Y_YC[0}/ they are green data bits, for YUV444 mode they
VOUT1] VSYNC ) are Y data bits, for Y/C mode they are Y (Luma)
(siIicorE r]e_vision 1.X) PULL: IPD / IPD VOUTI1], data bits and for BT.656 mode they are
DAC_VOUT[1]_VSYNC AP9 o DRIVE: Z/Z VIN[1]B multiplexed Y/Cb/Cr (Luma and Chroma) data
(silicon revision 2.x)/ DVDD_3P3 PINCTRL29 | hits. These signals are not used in 8/16/24-bit
VIN[1]B_VSYNC modes

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A /B, where:

Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled

DRIVE: A/ B, where;

Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset

H = Driving High, L = Driving Low, Z = 3-State

For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-27. Video Output 0 Terminal Functions (continued)

SIGNAL 1 ) (3
TYPE®D | OTHER® ® MUXED DESCRIPTION
NAME NO.
PULL: IPD / DIS R
VOUTI[0]_B_CB_C[9] AT12 o DRIVE: L /L
DVDD_3P3 PINCTRL117
PULL: IPD / DIS R
VOUTI[0]_B_CB_C[8] AH13 o DRIVE: L /L
DVDD_3P3 PINCTRL116
PULL: IPD / DIS R
VOUTI[0]_B_CB_CJ7] AM13 O DRIVE: L/L
DVDD_3P3 PINCTRL115
PULL: IPD/ DIS B Video Output 0 Data. These signals represent the
VOUT[0]_B_CB_CI[6] AJ13 o DRIVE: L /L PINCTRL114 |8 MSBs of B/CB/C video data. For RGB mode
DvDD_3P3 they are blue data bits, for YUV444 mode they are
PULL: IPD / DIS Cb (Chroma) data bits, for Y/C mode they are
VOUTIO] B CB C[5 AK13 le} DRIVE: L/L N multiplexed Cb/Cr (Chroma) data bits and for
0LB_CB_CtHl DVDD 3P3 PINCTRL113 | BT.656 mode they are unused
PULL: IPD / DIS R
VOUTI[0]_B_CB_C[4] AN13 o DRIVE: L /L
DVDD_3P3 PINCTRL112
PULL: IPD / DIS R
VOUT[0]_B_CB_C[3] AL13 o DRIVE: L/L
DVDD_3P3 PINCTRL111
PULL: IPD / DIS R
VOUT[0]_B_CB_C[2] AP13 o DRIVE: L /L
DVDD_3P3 PINCTRL110
VOUT[0]_B_CB_C[1]/
VOUT[1]_HSYNC .
(silicon revision 1.x) ATO o P%LRLI'VIEP_DZ//I;D VOUTI[1]
DAC_VOUT[1]_HSYNC VDD 3P PINCTRL28
(silicon revision 2.x)/ - Video Output 0 Data. These signals represent the
VOUTI[1]_AVID 2 LSBs of B/CBIC video data for 20-bit and 30-bit
VOUTI[0]_R_CR[9]/ PULL: IPD / DIS VOUTI0], video modes (VOUT[0] only). For RGB mode they
VOUT[O]_B_CB clay/ AU9 fe) DRIVE: L /L VOUTI[1] are blue data bits, for YUV444 mode they are Cb
VOUT[l]_Y_YC[g] DVDD 3P3 PINCTRL125 | (Chroma) data bits, for Y/C mode they are
—— — multiplexed Cb/Cr (Chroma) data bits and for
VOUT[0]_B_CB_C[0]/ PULL: IPD/ IPD VOUT[1], BT.656 mode they are unused. These signals are
VOUTI[1]_C[9)/ AR9 o DRIVE: Z/Z VIN[1]B not used in 16/24-bit modes.
VIN[1]B_HSYNC_DE DVDD_3P3 PINCTRL27
VOUTI[0]_R_CR[8)/ PULL: IPD/DIS|  VOUT[0],
VOUT[0]_B_CB_C[0]/ AK10 o) DRIVE: L /L VOUTI1]
VOUT[1]_Y_YC[8] DVDD_3P3 PINCTRL124
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Table 3-27. Video Output 0 Terminal Functions (continued)

SIGNAL 1 ) (3
TYPE®D | OTHER® ® MUXED DESCRIPTION
NAME NO.
VOUT[0]_R_CR[9]/ PULL: IPD / DIS VOUT[0],
VOUT[0]_B_CB_CI1)/ AU9 o DRIVE: L /L VOUT[1]
VOUT[1]_Y_YCI[9] DVDD_3P3 PINCTRL125
VOUT[0]_R_CRI[8]/ PULL: IPD / DIS VOUT[0],
VOUT[0]_B_CB_CI0)/ AK10 o DRIVE: L /L VOUT[1]
VOUT[1]_Y_YCI[8] DVDD_3P3 PINCTRL124
VOUT[0]_R_CR[7]/ PULL: IPD / DIS VOUT[0],
VOUT[0]_G_Y_YCJ1}/ AL10 o DRIVE: L /L VOUT[1]
VOUT[1]_Y_YCI[7] DVDD_3P3 PINCTRL123
VOUT[0]_R_CRI[6]/ PULL: IPD / DIS VOUT[0], . .
VOUTI[0]_G_Y_YCI[o}/ AU10 0 DRIVE: L/ L VOUTI[1] Video Output 0 Data. These signals represent the
VOUT[l]_Y_Y(_:[G] DVDD 3P3 PINCTRL122 |8 MSBs of R/CR video data. For RGB mode they
—— — are red data bits, for YUV444 mode they are Cr
VOUT[O]_R_CR[5)/ PULL: IPD / DIS VOouT[0], (Chroma) data bits, for Y/C mode and BT.656
VOUT[0]_AVID/ AT10 o DRIVE: L /L VOUT[1] modes they are unused.
VOUT[1]_Y_YCI[5] DVDD_3P3 PINCTRL121
VOUT[0]_R_CR[4]/ PULL: IPD / DIS VOUT[0],
VOUT[0]_FLD/ AG13 o DRIVE: L /L VOUT[1]
VOUT[1]_Y_YC[4] DVDD_3P3 PINCTRL120
VOUT[0]_R_CR[3]/ PULL: IPD / DIS VOUT[0],
VOUT[0]_VSYNC/ AR11 o DRIVE: L /L VOUT[1]
VOUT[1]_Y_YCJ[3] DVDD_3P3 PINCTRL119
VOUT[0]_R_CR[2]/ PULL: IPD / DIS VOUT[0],
VOUT[0]_HSYNC/ AT11 o DRIVE: L /L VOUT[1]
VOUT[1]_Y_YCJ[2] DVDD_3P3 PINCTRL118
PULL: IPD / IPD ) Video Output 0 Data. These signals represent the
VOUT[O]_R_CRJ[1] AT8 (0] DRIVE:Z/Z PINCTRL40 2 LSBs of R/CR video data for 30-bit video modes
DvDD_3P3 (VOUTIO0] only). For RGB mode they are red data
bits, for YUV444 mode they are Cr (Chroma) data
VOUTI[O]_R_CR[0]/ PULL: IPD / IPD VOUTI[1] bits, for Y/C mode and BT.656 modes they are
VOUT[1]_C[8)/ AJ11 o DRIVE: Z/Z PINCTRL26 | unused. These signals are not used in 24-bit
VOUT[1]_CLK DVDD_3P3 mode.
PULL: IPD / IPD )
VOUT[O]_VSYNC AN9 o DRIVE: Z/Z
1oL DVDD 3P3 PINCTRL37 | video Output 0 Vertical Sync output. This is the
= discrete vertical synchronization output. This
VOUTI[0]_R_CR(3]/ PULL: IPD/DIS VOUuTIQ], signal is not used for embedded sync modes.
VOUT[0]_VSYNC/ AR11 o DRIVE: L /L VOUT[1]
VOUT[1]_Y_YCJ[3] DVDD_3P3 PINCTRL119
PULL: IPD / IPD )
VOUT[O]_HSYNC AM9 o DRIVE: Z/Z
1oL DVDD 3P3 PINCTRL36 | video Output 0 Horizontal Sync output. This is the
= discrete horizontal synchronization output. This
VOUT[0]_R_CR[2]/ PULL: IPD/DIS VOuTI0], signal is not used for embedded sync modes.
VOUT[O0]_HSYNC/ AT11 o DRIVE: L /L VOUT[1]
VOUT[1]_Y_YCJ[2] DVDD_3P3 PINCTRL118
VOUTI[0]_R_CRI[4])/ PULL: IPD / DIS VOUTI0], Video Output O Field ID output. This is the discrete
VOUTI[O]_FLD/ AG13 (@) DRIVE: L/L VOUTI[1] field identification output. This signal is not used
VOUTI[1]_Y_YCI[4] DvDD_3P3 PINCTRL120 |for embedded sync modes.
VOUTI[0]_R_CRI[5)/ PULL: IPD / DIS VOUTI0], Video Output 0 Active Video output. This is the
VOUTI[O]_AVID/ AT10 (0] DRIVE: L /L VOUT[1] discrete active video indicator output. This signal
VOUTI[1]_Y_YCI5] DvDD_3P3 PINCTRL121 |is not used for embedded sync modes.
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Table 3-28. Video Output 0 [Pins ARS8, AL9] Terminal Functions

SIGNAL 1 2 (3
TYPE®D | OTHER® ® MUXED DESCRIPTION
NAME NO.
Silicon Revision 1.x Devices
PULL: IPD / IPD ) Video Output 0 Active Video output. This is the
HSYNC_VOUTI[0]_AVID ARS8 O DRIVE:Z/Z PINCTRL39 discrete active video indicator output. This signal
DVDD_3P3 is not used for embedded sync modes.
PULL: IPD / IPD ) Video Output O Field ID output. This is the discrete
VSYNC_VOUTI[0]_FLD AL9 O DRIVE:Z/Z PINCTRL38 field identification output. This signal is not used
DVDD_3P3 for embedded sync modes.
Silicon Revision 2.x Devices
Pin supports two functions in silicon revision 2.x
devices:
1. Video Output 0 Active Video output. This is
DAC HSYNC PULL: IPD / IPD } the discrete active video indicator output. This
VOUT[0]_AVID ARS8 o EI)DT/I\D/E gF/>3Z PINCTRL39 signal is not used for embedded sync modes.
- 2. Discrete Horizontal Sync for HD-DACs.
Functionality is set in SPARE_CTRLO register as
defined in Section 8.10.
Pin supports two functions in silicon revision 2.x
devices:
1. Video Output O Field ID output. This is the
DAC VSYNC PULL: IPD / IPD ; discrete field identification output. This signal
VOUT[0]_FLD AL9 o] %?/IE)/EE) é;?)z PINCTRL38 is not used for embedded sync modes.
- 2. Discrete Vertical Sync for HD-DACs.
Functionality is set in SPARE_CTRLO register as
defined in Section 8.10.

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A /B, where:

Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled

DRIVE: A/ B, where;

A is the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset

H = Driving High, L = Driving Low, Z = 3-State

For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-29. Video Output 1 Terminal Functions
SIGNAL L » (3
NAME NO TYPE® | OTHER® ©® MUXED DESCRIPTION
VOUTI[0]_R_CR[0)/ PULL: IPD / IPD VOUTI0],
VOUTI[1]_C[8)/ AJ11l o} DRIVE: Z/Z VOUT[1]
VOUT[1]_CLK DVDD_3P3 PINCTRL26 _
BULL: IPD / DIS Video Output 1 Clock output
VOUTI[1]_CLK/ AT7 o DRIVE: 2 [ 7 VIN[1]A
VIN[1]A_CLK VDD 3P3 PINCTRL46
VOUTI[0]_R_CRI[9)/ PULL: IPD / DIS VoUT[0]
VOUT[0]_B_CB_C[1)/ AU9 o} DRIVE: L /L PINCTRL125
VOUT[1]_Y_YC[9] DVDD_3P3
VOUT[1]_Y_YC[9)/ AP o |PoE o P ERVIVEN
VIN[1]A_D[7] VDD 3P3 PINCTRL19
VOUTI[0]_R_CRI[8)/ PULL: IPD / DIS VouT[O]
VOUT[0]_B_CB_CJ[o0}/ AK10 o} DRIVE: L /L PINCTRL124
VOUT[1]_Y_YC[8] DVDD_3P3
PULL: IPD / IPD
VOUTI[1]_Y_YC[8]/ ATE o DRIVE: 7 | 7 VIN[1]A Video Output 1 Data. These signals represent the
VIN[1]A_D[6] DVDD 3P3 PINCTRL18 | g pits of Y/YC video data. For Y/C mode they are
— Y (Luma) data bits and for BT.656 mode they are
xgg%g%_g_gR\[(@/[ 1y ALLO o PLIJDII?LI.VIEP'DL//?_IS VOUT[0] g}ultiplexed Y/Cb/Cr (Luma and Chroma) data
_o_T_ . Its.

VOUT[1]_Y_YC[7] DVDD_3P3 PINCTRL123
VOUT[L]_Y_YC[7]/ ARG o s Dz/ /';D VIN[LJA
VIN[1]A_D[5] VDD 3P3 PINCTRL17
VOUTI[0]_R_CRI[6)/ PULL: IPD / DIS VoUT[0]
VOUT[0]_G_Y_YC[0}/ AU10 o} DRIVE: L /L PINCTRL122
VOUT[1]_Y_YC[6] DVDD_3P3
VOUT[1]_Y_YC[6]/ AC13 o |PoE o P ERVIVEN
VIN[1]A_D[4] VDD 3P3 PINCTRL16

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
(2) PULL: A/B, where: -
Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled
DRIVE: A/ B, where; -
Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset
H = Driving High, L = Driving Low, Z = 3-State
For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-29. Video Output 1 Terminal Functions (continued)

SIGNAL
NAME NO TYPE® | OTHER® ©® MUXED DESCRIPTION
VOUT[0]_R_CR[5)/ PULL:IPD/DIS |\ 110)
VOUTI[0]_AVID/ AT10 (@] DRIVE: L /L PINCTRL121
VOUT[1]_Y_YC[5] DVDD_3P3
PULL: IPD / DIS
VOUTI[1]_Y_YCI[5)/ AJ7 o DRIVE: 2/ Z VIN[1]A
VIN[1]A_DI3] DVDD_3P3 PINCTRL50
VOUTI[0]_R_CRI[4)/ PULL: IPD / DIS VOUT[0]
VOUTI[0]_FLD/ AG13 (@] DRIVE: L /L PINCTRL120
VOUT[1]_Y_YC[4] DVDD_3P3
PULL: IPD / DIS
VOUT[1]_Y_YC[4}/ AU o DRIVE: 7/ Z VIN[1]A Video Output 1 Data. These signals represent the
VIN[1]JA_D[2] DVDD 3P3 PINCTRL49 | 8 pits of Y/YC video data. For Y/C mode they are
— Y (Luma) data bits and for BT.656 mode they are
VOUTIO]_R_CR[3}/ PULL: IPD / DIS VOUTI[0] multiplexed Y/Cb/Cr (Luma and Chroma) data
VOUTI[0]_VSYNC / AR11 (@] DRIVE: L /L bit
— PINCTRL119 | bits.
VOUT[1]_Y_YC[3] DVDD_3P3
PULL: IPD / DIS
VOUT[1]_Y_YCI[3] AP7 o DRIVE: 2/ Z VIN[1]A
VIN[1]A_DI[1] DVDD_3P3 PINCTRL48
VOUTI[0]_R_CRJ[2)/ PULL: IPD / DIS VOUT[0]
VOUTI[0]_HSYNC/ AT11 (@] DRIVE: L /L PINCTRL118
VOUT[1]_Y_YC[2] DVDD_3P3
PULL: IPD / DIS
VOUTI[1]_Y_YC[2]/ AU7 o DRIVE: 2/ Z VIN[1]A
VIN[1]A_DIO0] DVDD_3P3 PINCTRL47
VOUT[0]_B_CB_C[0}/ PULL: IPD/IPD|  VOUT[0],
VOUT[1]_C[9]/ AR9 0 DRIVE: Z/Z VIN[1]B
VIN[1]B_HSYNC_DE DVDD_3P3 PINCTRL27
VIN[O]JA_D[19}/ PULL: IPD / IPD VIN[OJA
VIN[1]A_DE/ AK4 (@] DRIVE:Z/Z V|N[1]A’
VOUT[1]_C[9] DVDD_3P3
VIN[OJA_D[18]/ PULL: IPD/IPD|  VIN[OJA,
VIN[1]A_FLD/ AKS 0 DRIVE: Z/Z VIN[1]A
VOUT[1]_C[8] DVDD_3P3 PINCTRL24
VOUT[0]_R_CR[0}/ PULL: IPD/IPD|  VOUT[0],
VOUT[1]_C[8]/ AJ11 0 DRIVE: Z/Z VOUT[1]
VOUT[1]_CLK DVDD_3P3 PINCTRL26
PULL: IPD / IPD
VOUT[1]_C[7]/ VIN[1]A
[1_Cl7l AD13 o DRIVE: Z/Z [ Video Output 1 Data. These signals represent the
VIN[L]A_D[13] PINCTRL10 _ _
DVDD_3P3 8 bits of C video data. For Y/C mode they are
PULL: IPD / IPD multiplexed Cb/Cr (Chroma) data bits, and for
VOUT[1]_CI[6)/ ANS o DRIVE: 7/ Z VIN[1]A BT.656 mode they are unused.
VIN[1]A_DJ[12] DVDD_3P3 PINCTRL9
PULL: IPD / IPD
VOUT[1]_CIS/ APS o DRIVE: Z/Z VINILIA
VIN[1]A_D[11] VDD, 3P3 PINCTRLS
PULL: IPD / IPD
VOUTI[1]_C[4])/ AN7 o DRIVE: 2/ Z VIN[1]A
VIN[1]A_DJ[10] DVDD_3P3 PINCTRL7
PULL: IPD / IPD
VOUTI[1]_C[3)/ AM8 o DRIVE: 2/ Z VIN[1]A
VIN[1]A_DI[9V/ DVDD_3P3 PINCTRL6
PULL: IPD / IPD
VOUTI[1]_C[2])/ AK6 o DRIVE: 2/ Z VIN[1]A
VIN[1]A_DI8] DVDD_3P3 PINCTRL20
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Table 3-29. Video Output 1 Terminal Functions (continued)

SIGNAL 1 ) (3
TYPE® | OTHER® @ MUXED DESCRIPTION
NAME NO.
VIN[O]A_D[16]/ PULL: IPD / IPD VIN[O]A,
VIN[1]A_HSYNC/ AT5 o) DRIVE: Z/Z VIN[1]A , , o ,
VOUT[1]_FLD DVDD 3P3 PINCTRL22 Video Output 1 Field ID output. This is the discrete
= = field identification output. This signal is not used
VOUTI[0]_G_Y_YC[1)/ PULL: IPD / IPD VOUTI0], for embedded sync modes.
VOUT[1]_FLD/ AUS o) DRIVE: Z/Z VIN[1]B
VIN[1]B_FLD DVDD_3P3 PINCTRL30
VOUTI[0]_B_CB_CJ1}/
E/sﬁgc-)rrglr]g\ﬁs?(\)(r:\lfx) o o PULL: IPD //IPD V%UT[O],
y AT DRIVE: Z/ Z VOUT[1
DAC_VOUT[1] HSYNC DVDD 3P3 p|NC-|-R[|_]28 Video Output 1 Active Video output. This is the
(silicon revision 2.x)/ - discrete active video indicator output. This signal
VOUT[1]_AVID is not used for embedded sync modes.
VOUT[1]_AVID/ AT4 o P%;LI:V'E Dz/ /';D VIN[1]B
VIN[1]B_CLK DVDD_3P3 PINCTRL31
Table 3-30. Video Output 1 [Pins AT9, AR5, AP9, AL5] Terminal Functions
SIGNAL 1 2) (3
TYPE® | OTHER® ® MUXED DESCRIPTION
NAME NO.
Silicon Revision 1.x Devices
VOUTI[0]_B_CB_C[1)/ PULL: IPD / IPD VOUTIQ],
VOUT[1]_HSYNC/ AT9 o} DRIVE: Z/Z VOUT[1] ) ) o
VOUT[1]_AVID DVDD 3P3 PINCTRL28 Video Output 1 Horizontal Sync output. This is the
— — discrete horizontal synchronization output. This
VOUT[1]_HSYNC/ ARS o PLI;I_RI_IVIIEP'DZ/IIED VIN[1]A signal is not used for embedded sync modes.
VIN[1]A_D[15] DVDD. 3P3 PINCTRL21
VOUT[0]_G_Y_YC[0}/ PULL: IPD / IPD VOUTIQ],
VOUT[1]_VSYNC/ AP9 o} DRIVE: Z/Z VIN[1]B ) ) o
VIN[1]B_VSYNC DVDD 3P3 PINCTRL29 Video Output 1 Vertical Sync output. This is the
= — discrete vertical synchronization output. This
VIN[O]A_D[17)/ PULL: IPD/ IPD VIN[O]A, signal is not used for embedded sync modes.
VIN[1]A_VSYNC/ AL5 o} DRIVE: Z/Z VIN[1]A
VOUT[1]_VSYNC DVDD_3P3 PINCTRL23
Silicon Revision 2.x Devices
VOUTI[0]_B_CB_CJ1}/ PULL: IPD / IPD VOUTIO0], Pin supports two functions in silicon revision 2.x
DAC_VOUT[1]_HSYNC/ AT9 o} DRIVE: Z/Z VOUT[1] devices:
VOUT[1]_AVID DVDD_3P3 PINCTRL28 |1 video Output 1 Horizontal Sync output. This is
the discrete horizontal synchronization output.
This signal is not used for embedded sync
DAC_VOUT[1]_HSYNC/ ARS o UL PDIIPDI viNpa , g‘,(’dest' Horirontal Svnc for HOLDAC
: . Discrete Horizontal Sync for HD- S.
VIN[1]A_D[15] DVDD, 3P3 PINCTRL21 Y
Functionality is set in SPARE_CTRLO register as
defined in Section 8.10.

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) PULL: A /B, where:

Ais the state of the internal pull resistor during POR reset
B is the state of the internal pull resistor after POR and Warm reset are de-asserted and during Warm reset
IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled

DRIVE: A/ B, where;

Ais the driving state of the pin during POR reset
B is the driving state of the pin after POR and Warm reset are de-asserted and during Warm reset

H = Driving High, L = Driving Low, Z = 3-State

For more detailed information on pullup and pulldown resistors and situations where external pullup and pulldown resistors are required,
see Section 4.3.1, Pullup and Pulldown Resistors.
(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-30. Video Output 1 [Pins AT9, AR5, AP9, AL5] Terminal Functions (continued)

SIGNAL
TYPE®D | OTHER® ® MUXED DESCRIPTION
NAME NO.
VOUTI[0]_G_Y_YC[0)/ PULL: IPD / IPD VOUTI0], Pin supports two functions in silicon revision 2.x
DAC_VOUT[1]_VSYNC/ AP9 O DRIVE: Z/Z VIN[1]B devices:
VIN[1]B_VSYNC DVDD_3P3 PINCTRL29 1. Video Output 1 Vertical Sync output. This is
the discrete vertical synchronization output.
This signal is not used for embedded sync
VIN[O]JA_D[17])/ PULL: IPD / IPD VIN[O]A, modes.
VIN[1]A_VSYNC/ AL5 o DRIVE: Z/Z VIN[1]A 2. Discrete Vertical Sync for HD-DACs.
DAC_VOUT[1]_VSYNC DVDD_3P3 PINCTRL23
Functionality is set in SPARE_CTRLO register as
defined in Section 8.10.
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3.2.21 Analog Video Output Signals

Table 3-31. Analog Video Output Terminal Functions

SIGNAL 1
TYPE® OTHER DESCRIPTION
NAME NO.
When a specific Video DAC output [IOUTA - IOUTG] is powered down, the corresponding Analog Video Output terminal functions
should be left unconnected.
IOUTA AT21 (@) - Video DAC A output. Analog HD Video DAC (G/Y)
IOUTB AR21 (@) - Video DAC B output. Analog HD Video DAC (B/Pb)
IOUTC AP21 (@) - Video DAC C output. Analog HD Video DAC (R/Pr)
IOUTD AR20 (@) - Video DAC D output. Analog SD Video DAC
IOUTE AT19 (@) - Video DAC E output. Analog SD Video DAC
IOUTF AT20 (@) - Video DAC F output. Analog SD Video DAC
IOUTG AU20 (@) - Video DAC G output. Analog SD Video DAC
DAC_VOUT[1]_HSYNC, AR5,
DAC_HSYNC _ AT9, (@) - Analog HD Video DAC Discrete HSYNC Output
VOUTI[0]_AVID ARS8
DAC_VOUT[1]_VSYNC, ALS
DAC_VSYNC_ AP9 ALQ (@) - Analog HD Video DAC Discrete VSYNC Output
VOUTI[0]_FLD ’
Video DAC reference voltage (0.5 V).
VDAC_VREF AH19 ' " When the video DACs are powered down, this pin should be left
unconnected.
Video DAC HD current bias connection. This pin must be connected
via an external 1.2-kQ resistor to VSSA_HD.
VDAC_RBIAS_HD AE22 10 -
When the HD DACs are powered down, this pin should be left
unconnected.
Video DAC SD current bias connection. This pin must be connected
via an external 1.2-kQ resistor to VSSA_SD.
VDAC_RBIAS_SD AP19 10 - o
When the SD DACs are powered down, this pin should be left
unconnected.
(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
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3.2.22 Reserved Pins

Table 3-32. Reserved Terminal Functions

SIGNAL 1 2 (3
TYPE® | OTHER® ® DESCRIPTION
NAME NO.
RSV1 AB36 (@) - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV2 P25 (@) - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV3 N19 (@) - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV4 N20 (@) - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV5 T28 10 - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV6 T27 10 - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV7 AE23 (@) - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV8 D24 (@) - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV9 AU37 | - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV10 N28 10 - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV11 N29 10 - Reserved. (Leave unconnected, do not connect to power or ground.)
Reserved. For proper device operation, this pin must be tied directly to
RSV12 AG25 S - the 1.8-V supply.
RSV13 AG24 s ) Reserved. For proper device operation, this pin must be tied directly to
the 1.8-V supply.
Reserved. For proper device operation, this pin must be tied directly to
RSV14 AH25 S - the 1.8V supply.
RSVI15 AH24 s ) Reserved. For proper device operation, this pin must be tied directly to
the 1.8-V supply.
RSV16 R34 | ) \Ijeserved. For proper device operation, this pin must be tied directly to
ss-
RSV17 P34 O - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV18 P33 s ) Reserved. For proper device operation, this pin must be tied directly to
the 1.8-V supply.
RSV19 P32 GND ) \Ijeserved. For proper device operation, this pin must be tied directly to
ss-
RSV20 D14 O - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV21 AN18 O - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV22 AN19 O - Reserved. (Leave unconnected, do not connect to power or ground.)
IPD
RSV23 AP2 | DVDD_3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
IPD
RSV24 AU3 | DVDD_3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
IPD
RSV25 AN2 | DVDD_3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
IPD
RSV26 AT1 | DVDD_3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
IPD
RSV27 AR1 | DVDD_3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
DIS
RSV28 AP1 (@) DVDD_3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
DIS
RSV29 AM2 O DVDD_3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
DIS
RSV30 AL2 (@) DVDD_3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.

(2) IPD = Internal Pulldown Enabled, IPU = Internal Pullup Enabled, DIS = Internal Pull Disabled. This represents the default state of the
internal pull after reset. For more detailed information on pullup and pulldown resistors and situations where external pullup and
pulldown resistors are required, see Section 4.3.1, Pullup and Pulldown Resistors.

(3) Specifies the operating 10 supply voltage for each signal.
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Table 3-32. Reserved Terminal Functions (continued)

SIGNAL
NAME NO. TYPE® | OTHER® @ DESCRIPTION

RSV31 AK1 (0] DVDDDIfSP3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV32 AL1 O DVDDDIf3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV33 AM29 | DVD”IDD?SPQ, Reserved. (Leave unconnected, do not connect to power or ground.)
RSV34 AL28 | DVDIPD?3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV35 AL29 | DVD”IDD?SPQ, Reserved. (Leave unconnected, do not connect to power or ground.)
RSV36 AN29 | DVDIPD?3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV37 AP29 | DVD”IDD?SPQ, Reserved. (Leave unconnected, do not connect to power or ground.)
RSV38 AR29 O DVDDDIf3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV39 AT29 (0] DVDDDIfSP3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV40 AT28 O DVDDDIf3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV41 AU21 O - Reserved. (Leave unconnected, do not connect to power or ground.)
RSV42 AJl 10 DVD”IDDLjSPQ, Reserved. (Leave unconnected, do not connect to power or ground.)
RSV43 AK2 10 DVDIPDB3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV44 AH8 (0] DVDDDIfSP3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV45 AJ2 O DVDDDIf3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV46 AK3 (0] DVDDDIfSP3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV47 AJ3 O DVDDDIf3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV48 Ad4 | DVD”IDD?SPQ, Reserved. (Leave unconnected, do not connect to power or ground.)
RSV49 AJ5 | DVDIPD?3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV50 AJ6 | DVD”IDD?SPQ, Reserved. (Leave unconnected, do not connect to power or ground.)
RSV51 AB13 | DVDIPD?3P3 Reserved. (Leave unconnected, do not connect to power or ground.)
RSV52 AE21 s ) ?I%?\e/r\é(e;g\}eljc;ru%g)ls.er device operation, this pin should be connected to a
RSV53 AG22 s ) i%?\e/r\éﬁa}elic;ru%rﬁsfer device operation, this pin should be connected to a
RSV54 AG23 s ) igf\e/r\é(e;g\}eljc;ru%rg)ls.er device operation, this pin should be connected to a
RSV55 AH23 s ) i%?\e/r\éﬁa}elic;ru%rﬁsfer device operation, this pin should be connected to a
RSV56 AJ23 s ) igf\e/r\é(e;g\}eljc;ru%rg)ls.er device operation, this pin should be connected to a
RSV57 AK22 GND ) \F;:;erved. For proper device operation, this pin must be tied directly to
RSV58 AL22 GND ) \Ijsss.erved. For proper device operation, this pin must be tied directly to
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Table 3-32. Reserved Terminal Functions (continued)

SIGNAL
TYPE®D | OTHER® ® DESCRIPTION
NAME NO.

RSV59 AM22 GND ) \Ijssserved. For proper device operation, this pin must be tied directly to
RSV60 AM21 GND ) \F;eserved. For proper device operation, this pin must be tied directly to
ss-

RSV61 AN21 GND ) \Ijssserved. For proper device operation, this pin must be tied directly to
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3.2.23 Supply Voltages

Table 3-33. Supply Terminal Functions

SIGNAL 1
TYPE® OTHER DESCRIPTION
NAME NO.
Reference Power Supply DDRJ[O0]:
VREFSSTL_DDR[0] Al17 - e 0.75-V for DDR3 memory type
e 0.9-V for DDR2 memory type
Reference Power Supply DDRJ[1]
VREFSSTL_DDR[1] A21 - e 0.75-V for DDR3 memory type
e 0.9-V for DDR2 memory type
AD22, AD21,
AD20, AD19,
AD18, AD17,
AD16, AC22,
AC21, AC20,
AC19, AC18,
AC17, AC16,
AB24, AB23,
AB22, AB21,
AB20, AB19,
CVvDD AB18, AB17, - Variable Core Voltage Supply for the Always ON Domain
AB16, AB15,
AB14, T24,
T23, T22, T21,
T20, T19, T18,
T17, T16, T15,
T14, R22, R21,
R20, R19, R18,
R17, R16, P22,
P21, P20, P19,
P18, P17, P16
AE25, AE13,
AD24, AD23,
AD15, AD14,
AC24, AC23,
CvDDC AC15, AC14, - 1.0-V Constant Power Supply for Memories and PLLs
R24, R23, R15,
R14, P24, P23,
P15, P14, N25,
N13
0.9-V Power Supply for USB PHYs.
VDD_USB_0P9 N27 - Note: If the USB is not used, for proper device operation, this pin
must be connected to a power supply (0.9 V or CVDDC).
Y34. Y33 V34 1.0-V Power Supply for SATA Termination and Analog Front End
VDDT_SATA ' ' ' - Note: If the SATA is not used, for proper device operation, these
V32 3
pins must be connected to a 1.0-V power supply.
Y30. Y28. AB32 1.0-V Power Supply for PCle Termination and Analog Front End
VDDT_PCIE i ’ ' - Note: If the PCle is not used, these pins should be connected to
AB29, AB27
a 1.0-V power supply.
VDDA _PLL B18, A18 - 1.5-V Analog Power Supply for PLLs
AR27, AP24, 1.0-V Analog Power Supply for HDMI
VDDA_HDMI AP23, - Note: If the HDMI is not used, these pins should be connected to
AN24, AN23 a 1.0-V power supply.
1.0-V Analog Power Supply for VDAC HD DAC
VDDA_HD_1PO AG21 - Note: If the HD DAC is not used, this pin should be connected to
a 1.0-V power supply.
1.0-V Analog Power Supply for VDAC SD DAC
VDDA_SD_1PO AG20 - Note: If the SD DAC is not used, this pin should be connected to
a 1.0-V power supply.
(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
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Table 3-33. Supply Terminal Functions (continued)

SIGNAL
TYPE® OTHER DESCRIPTION
NAME NO.
1.5-V Regulator Power Supply for SATA
VDDR_SATA V25, U25 S - Note: If the SATA is not used, for proper device operation, these
pins must be connected to a 1.5-V power supply.
1.5-V Regulator Power Supply for PCle
VDDR_PCIE Y25, W25 S - Note: If the PCle is not used, for proper device operation, these
pins must be connected to a 1.5-V power supply.
L19, L18, L17,
L16, L15, L14,
K19, K18, K17, Power Supply for DDR[Q] IOs:
DVDD_DDRI[0] K16, K15, K14, S - e 1.5-V for DDR3 memory type
J18, J17, J16, e 1.8-V for DDR2 memory type
J15, J14, E11,
All, E1, A2
L24, L23, L22,
L21, L20, K24,
K23, K22, K21, 1.5-V Power Supply for DDR[1] IOs:
DVDD_DDRJ[1] K20, J24, J23, S - e 1.5-V for DDR3 memory type
J22, 321, J20, e 1.8-V for DDR2 memory type
J19, E27, D37,
A36, A27
1.8-V Power Supply for Device Oscillator
DEVOSC_DVDD18 E19 S - Note: If the oscillator is not used, this pin should be connected to
the 1.8-V power supply (DVDD1P8).
1.8-V Power Supply for USBO
) Note: If the USB is not used, for proper device operation, this pin
VDD_USBO_1P8 R25 S must be connected to a 1.8-V power supply, or when the USB
PHY is not used, this pin can be optionally connected to CVDDC.
1.8-V Power Supply for USB1
) Note: If the USB is not used, for proper device operation, this pin
VDD_USB1_1P8 T25 S must be connected to a 1.8-V power supply, or when the USB
PHY is not used, this pin can be optionally connected to CVDDC.
DVDD1P8 AJ20, AJ24 S - 1.8-V Power Supply
1.8-V Reference Power Supply for VDAC
VDDA _REF_1P8 AT22 S - Note: If the VDAC is not used, these pins should be connected
to a 1.8-V power supply.
1.8-V Analog Power Supply for VDAC HD DAC
VDDA _HD_1P8 AJ22, AH22 S - Note: If the HD DAC is not used, these pins should be
connected to a 1.8-V power supply.
AJ21. AH21 1.8-V Analog Power Supply for VDAC SD DAC
VDDA_SD_1P8 AHZO ' S - Note: If the SD DAC is not used, these pins should be connected

to a 1.8-V power supply.

Copyright © 2011-2013, Texas Instruments Incorporated

Device Pins 113

Submit Documentation Feedback

Product Folder Links: TMS320DM8168 TMS320DM8167 TMS320DM8166 TMS320DM8165


http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS614D&partnum=TMS320DM8168
http://www.ti.com/product/tms320dm8168?qgpn=tms320dm8168
http://www.ti.com/product/tms320dm8167?qgpn=tms320dm8167
http://www.ti.com/product/tms320dm8166?qgpn=tms320dm8166
http://www.ti.com/product/tms320dm8165?qgpn=tms320dm8165

TMS320DM8168, TMS320DM8167
TMS320DM8166, TMS320DM8165

SPRS614D —MARCH 2011—-REVISED JANUARY 2013

I

TEXAS
INSTRUMENTS

www.ti.com

Table 3-33. Supply Terminal Functions (continued)

SIGNAL
NAME

NO.

TYPEW

OTHER

DESCRIPTION

DVvDD_3P3

AU29, AU11,
AU2,
AN37, AN27,
AN11,
AN1, AJ17,
AJ16,
AJ15, AJ14,
AH17,
AH16, AH15,
AH14,
AG33, AG17,
AG16,
AG15, AG14,
AE29,
AE28, AE27,
AD29,
AD28, AD27,
AD11,
AD10, AD9,
AC29,
AC28, AC27,
AC11,
AC10, AC9,
AB11,
AB10, AB9,
AA11,
AA10, AA9,
AAL,

Y9, Ul11, Ul0,
U9, T11, T10,
T9, R28, R27,
R11, R10, R9,
P30, P29, P28,
P27, P11, P10,
P9, P8, L35,
L30, L5, L1

- 3.3-V Power Supply

VDD_USBO_3P3

T29, R29

- 3.3-V Power Supply for USBO

VDD_USB1_3P3

T30, R30

- 3.3-V Power Supply for USB1
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3.2.24 Ground Pins (Vss)

Table 3-34. Ground Terminal Functions

NAME

SIGNAL

NO.

TYPE®

OTHER

DESCRIPTION

VSS

AU28, AU23, AU12,
AU1L, AT23, AR25,
AR24, AR23, AR15,
AP37, AP15, AN15,
AN14, AM31, AM25,
AM24, AM23, AM19,
AM18, AM17, AM16,
AM15, AM7, AM1,
AL32, AL31, AL24,
AL23, AL19, AL18,
AL17, AL16, AL15,
AL7, AL6, AK27, AK24,
AK23, AK19, AK18,
AK17, AK16, AK15,
AK11, AJ25, AJ18,
AG30, AG26, AG12,
AG8, AG5, AF27,
AF11, AE20, AE19,
AE18, AE17, AD34,
AD33, AD32, AD31,
AD30, AD7, AD6, ADS5,
AC34, AC33, AC32,
AC31, AC30, ACS8,
AC7, AC6, AC4, AC3,
AB37, AB35, AB8, AB7,
ABG6, AB1, AA24, AA23,
AA22, AA21, AA20,
AA19, AA18, AA17,
AA16, AA15, AA14,
AA13, AA8, AA7, AAG,
AAS5, Y37, Y36, Y32,
Y31, Y24,Y23, Y22,
Y21, Y20, Y19, Y18,
Y17, Y16, Y15, Y14,
Y13, Y8, Y7, Y6, Y5,
Y4, W24, W23, W22,
W21, W20, W19, W18,
W17, W16

GND

Ground (GND)

(1) 1= Input, O = Output, Z = High impedance, S = Supply voltage, GND = Ground, A = Analog signal.
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Table 3-34. Ground Terminal Functions (continued)

NAME

SIGNAL
TYPEW
NO.

OTHER

DESCRIPTION

VSS

W15, W14, W13, W9,
W8, W7, W6, V28, V27,
V24,V23,V22,V21,
V20, V19, V18, V17,
V16, V15, V14, V13,
V9, V8, V7, V6, V5, V4,
U24, U283, U22, U21,
uU20, U18, U17, U16,
U15, U14, U13, U8, U7,
U6, U5, T35, T34, T33,
T8, T7, T6, R33, R32,
R31, R8, R7, R6, R4,
R3, P31, P7, P6, P5,
P4, N18, M27, M11,
L33, L26, L12, L8, K37,
K1, H27, H24, H23,
H22, H21, H20, H19,
H18, H17, H16, H15,
H14, H11, G32, G31,
G24, G23, G22, G21,
G20, G18, G17, G16,
G15, G14, G7, G6,
F31, F24, F23, F22,
F21, F17, F16, F15,
F14, F7, E37, E24,
E14, D1, C23, C21,
C17, C15, A37, A28,
Al10, Al

GND

Ground (GND)

VSSA_PLL

uU19, B20, A20 GND

Analog GND for PLLs

VSSA_HD

AK21, AK20, AL21 GND

Analog GND for VDAC HD DAC

VSSA_SD

AU19, AM20, AN20,

AL20 GND

Analog GND for VDAC SD DAC

VSSA_REF_1P8

AU22 GND

Reference GND for VDAC (1.8 V)

DEVOSC_VSS

B19 GND

Ground for Device Os

cillator
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4 Device Configurations

4.1 Control Module

The device control module includes status and control logic not addressed within the peripherals or the
remainder of the device infrastructure. This module is the primary point of control for the following areas of

the device:

* Functional 10 multiplexing

* Device status

» Static device configuration
» Open-core protocol (OCP) interface for standard and customer programmable e-Fuse bit shift

registers.

The control module primarily implements a bank of registers accessible (read and write) by the software
along with some read-only registers carrying status information. Most register bits are exported as control
signals for other logic blocks on the device. Certain control module registers have default values based
upon the device type as decoded from e-Fuse.

The read and write registers can be divided into the following classes:
» Static device configuration registers
» Status and configuration registers

» Boot registers

Table 4-1 shows the general register groupings and Table 4-2 through
summaries for each group.

Table 4-1. Control Module Register Map

ADDRESS OFFSET | REGISTER GROUP SEE
0x0000 - 0x0020 OCP Configuration registers Table 4-2
0x0024 - 0x003C Reserved
0x0040 — Ox00FC Device Boot registers Table 4-7
0x0300 - 0x03FC Reserved
0x0400 - 0x05FC PLL Control registers Table 4-3
0x0600 - Ox07FC Device Configuration registers Table 4-4
0x0800 - OXxOFFC PAD Control registers Section 4.5

Table 4-2. OCP Configuration Registers Summary

Table 4-4 provide register

HEX ADDRESS

ACRONYM

REGISTER NAME

0x4814 0000

CONTROL_REVISION

Control module Revision number

0x4814 0004 - 0x4814 000C

Reserved

0x4814 0010

CONTROL_SYSCONFIG

Idle mode parameters

0x4814 0014 - 0x4814 003C

Reserved

Table 4-3. PLL Control Registers Summary

HEX ADDRESS ACRONYM REGISTER NAME
0x4814 0400 MAINPLL_CTRL Main PLL base frequency control
0x4814 0404 MAINPLL_PWD Main PLL clock output powerdown
0x4814 0408 MAINPLL_FREQ1 Main Clock 1 fractional divider
0x4814 040C MAINPLL_DIV1 Main Clock 1 post divider

0x4814 0410

MAINPLL_FREQ2

Main Clock 2 fractional divider
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Table 4-3. PLL Control Registers Summary (continued)

HEX ADDRESS ACRONYM REGISTER NAME
0x4814 0414 MAINPLL_DIV2 Main Clock 2 post divider
0x4814 0418 MAINPLL_FREQ3 Main Clock 3 fractional divider
0x4814 041C MAINPLL_DIV3 Main Clock 3 post divider
0x4814 0420 MAINPLL_FREQ4 Main Clock 4 fractional divider
0x4814 0424 MAINPLL_DIV4 Main Clock 4 post divider
0x4814 0428 MAINPLL_FREQ5 Main Clock 5 fractional divider
0x4814 042C MAINPLL_DIV5 Main Clock 5 post divider
0x4814 0430 - Reserved
0x4814 0434 MAINPLL_DIV6 Main Clock 6 post divider
0x4814 0438 - Reserved
0x4814 043C MAINPLL_DIV7 Main Clock 7 post divider
0x4814 0440 DDRPLL_CTRL DDR PLL base frequency control
0x4814 0444 DDRPLL_PWD DDR PLL clock output powerdown
0x4814 0448 - Reserved
0x4814 044C DDR_PLL_DIV1 DDR Clock 1 post divider
0x4814 0450 DDRPLL_FREQ2 DDR Clock 2 fractional divider
0x4814 0454 DDR_PLL_DIV2 DDR Clock 2 post divider
0x4814 0458 DDRPLL_FREQ3 DDR Clock 3 fractional divider
0x4814 045C DDR_PLL_DIV3 DDR Clock 3 post divider
0x4814 0460 DDRPLL_FREQ4 DDR Clock 4 fractional divider
0x4814 0464 DDR_PLL_DIV4 DDR Clock 4 post divider
0x4814 0468 DDRPLL_FREQ5 DDR Clock 5 fractional divider
0x4814 046C DDR_PLL_DIV5 DDR Clock 5 post divider

0x4814 0470

VIDEOPLL_CTRL

Video PLL base frequency control

0x4814 0474

VIDEOPLL_PWD

Video PLL clock output powerdown

0x4814 0478

VIDEOPLL_FREQ1

Video Clock 1 fractional divider

0x4814 047C

VIDEOPLL_DIV1

Video Clock 1 post divider

0x4814 0480

VIDEOPLL_FREQ2

Video Clock 2 fractional divider

0x4814 0484

VIDEOPLL_DIV2

Video Clock 2 post divider

0x4814 0488

VIDEOPLL_FREQ3

Video Clock 3 fractional divider

0x4814 048C

VIDEOPLL_DIV3

Video Clock 3 post divider

0x4814 0490 - 0x4814 049C

Reserved

0x4814 04A0

AUDIOPLL_CTRL

Audio PLL base frequency control

0x4814 04A4

AUDIOPLL_PWD

Audio PLL clock output powerdown

0x4814 04A8

Reserved

0x4814 04AC

Reserved

0x4814 04B0

AUDIOPLL_FREQ2

Audio Clock 2 fractional divider

0x4814 04B4

AUDIOPLL_DIV2

Audio Clock 2 post divider

0x4814 04B8

AUDIOPLL_FREQ3

Audio Clock 3 fractional divider

0x4814 04BC

AUDIOPLL_DIV3

Audio Clock 3 post divider

0x4814 04CO0

AUDIOPLL_FREQ4

Audio Clock 4 fractional divider

0x4814 04C4

AUDIOPLL_DIV4

Audio Clock 4 post divider

0x4814 04C8

AUDIOPLL_FREQ5

Audio Clock 5 fractional divider

0x4814 04CC

AUDIOPLL_DIV5

Audio Clock 5 post divider

0x4814 04D0 - 0x4814 05FC

Reserved
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Table 4-4. Device Configuration Registers Summary
HEX ADDRESS ACRONYM REGISTER NAME
0x4814 0600 DEVICE_ID Device ldentification

0x4814 0604

Reserved

0x4814 0608

INIT_PRESSURE_0

L3 Initiator Pressure

0x4814 060C

INIT_PRESSURE_1

L3 Initiator Pressure

0x4814 0610 MMU_CFG System MMU Configuration

0x4814 0614 TPTC_CFG Transfer Controller Configuration

0x4814 0618 DDR_CTRL DDR Interface Control

0x4814 061C DSP_IDLE_CFG DSP Standby and Idle Management Configuration
0x4814 0620 USB_CTRL USB Control

0x4814 0624

USBPHY_CTRLO

USBO Phy Control

0x4814 0628

Reserved

0x4814 062C

USBPHY_CTRL1

USB1 Phy Control

0x4814 0630 MAC_IDO_LO Ethernet MAC Address 0
0x4814 0634 MAC_IDO_HI Ethernet MAC Address 0
0x4814 0638 MAC_ID1_LO Ethernet MAC Address 1
0x4814 063C MAC_ID1_HI Ethernet MAC Address 1
0x4814 0640 PCIE_CFG PCle Module Configuration
0x4814 0644 - Reserved

0x4814 0648 CLK_CTRL Input Oscillator Control
0x4814 064C AUDIO_CTRL Audio Control

0x4814 0650

DSPMEM_SLEEP

DSP Memory Sleep Mode Configuration

0x4814 0654

OCMEM_SLEEP

On-Chip Memory Sleep Mode Configuration

0x4814 0658 - 0x4814 065C

Reserved

0x4814 0660 HD_DAC_CTRL HD DAC Control

0x4814 0664 HD_DACA_CAL HD DAC A Calibration
0x4814 0668 HD_DACB_CAL HD DAC B Calibration
0x4814 066C HD_DACC_CAL HD DAC C Calibration
0x4814 0670 SD_DAC_CTRL SD DAC Control

0x4814 0674 SD_DACA_CAL SD DAC A Calibration
0x4814 0678 SD_DACB_CAL SD DAC B Calibration

0x4814 067C

SD_DACC_CAL

SD DAC C Calibration

0x4814 0680

SD_DACD_CAL

SD DAC D Calibration

0x4814 0684 - 0x4814 0688

Reserved

0x4814 068C

BANDGAP_CTRL

DAC Band-gap Control

0x4814 0690

HW_EVT_SEL_GRP1

System Trace Hardware Event Select Group 1

0x4814 0694

HW_EVT_SEL_GRP2

System Trace Hardware Event Select Group 2

0x4814 0698

HW_EVT_SEL_GRP3

System Trace Hardware Event Select Group 3

0x4814 069C

HW_EVT_SEL_GRP4

System Trace Hardware Event Select Group 4

0x4814 06A0 - 0x4814 06F4

Reserved

0x4814 06F8

HDMI_OBSCLK_CTRL

HDMI Observe Clock Control

0x4814 06FC

SERDES_CTRL

Serdes Control

0x4814 0700

UCB_CLK_CTL

USB Clock Control

0x4814 0704

PLL_OBSCLK_CTRL

PLL Observe Clock Control

0x4814 0708 - Reserved
0x4814 070C DDR_RCD RCD Power Enable or Disable
0x4814 0710 - 0x4814 07FC - Reserved
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4.2

4.3

431

Revision ldentification

The silicon revision can be read in the DEVREV bit field value of the device identification (DEVICE_ID)
register (located at 0x4814 0600). The DEVREYV field of the DEVICE_ID register changes between silicon
revisions. Table 4-5 lists the contents of the device revision (DEVREV) field value for each revision of the
device.

Table 4-5. Device Revision (DEVREV) Bit Field Value

SILICON REVISION DEVICE FS'E\’,EE%’E%EE;F VALUE
2.1 0011
2.0 0010
11 0001
1.0 0000

More details on the DEVICE_ID register can be found in the TMS320DM816x DaVinci Digital Media
Processors Technical Reference Manual (literature number SPRUGXS).

Debugging Considerations

Pullup and Pulldown Resistors

Proper board design should ensure that input pins to the device always be at a valid logic level and not
floating. This may be achieved via pullup and pulldown resistors. The device features internal pullup (IPU)
and internal pulldown (IPD) resistors on most pins to eliminate the need, unless otherwise noted, for
external pullup or pulldown resistors.

An external pullup or pulldown resistor needs to be used in the following situations:

e Boot and Configuration Pins: If the pin is both routed out and 3-stated (not driven), an external pullup
or pulldown resistor is strongly recommended, even if the IPU or IPD matches the desired value or
state.

« Other Input Pins: If the IPU or IPD does not match the desired value or state, use an external pullup or
pulldown resistor to pull the signal to the opposite rail.

For the boot and configuration pins (listed in Table 3-1, Boot Terminal Functions), if they are both routed
out and 3-stated (not driven), it is strongly recommended that an external pullup or pulldown resistor be
implemented. Although, internal pullup and pulldown resistors exist on these pins and they may match the
desired configuration value, providing external connectivity can help ensure that valid logic levels are
latched on these device boot and configuration pins. In addition, applying external pullup or pulldown
resistors on the boot and configuration pins adds convenience to the user in debugging and flexibility in
switching operating modes.

Tips for choosing an external pullup or pulldown resistor:

e Consider the total amount of current that may pass through the pullup or pulldown resistor. Make sure
to include the leakage currents of all the devices connected to the net, as well as any internal pullup or
pulldown resistors.

» Decide a target value for the net. For a pulldown resistor, this should be below the lowest V,_ level of
all inputs connected to the net. For a pullup resistor, this should be above the highest V,, level of all
inputs on the net. A reasonable choice would be to target the Vo, or Vgy levels for the logic family of
the limiting device; which, by definition, have margin to the V, and V|4 levels.

e Select a pullup or pulldown resistor with the largest possible value; but, which can still ensure that the
net will reach the target pulled value when maximum current from all devices on the net is flowing
through the resistor. The current to be considered includes leakage current plus, any other internal and
external pullup and pulldown resistors on the net.
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» For bidirectional nets, there is an additional consideration which sets a lower limit on the resistance
value of the external resistor. Verify that the resistance is small enough that the weakest output buffer
can drive the net to the opposite logic level (including margin).

* Remember to include tolerances when selecting the resistor value.
» For pullup resistors, also remember to include tolerances on the DV, rail.

For most systems, a 1-kQ resistor can be used to oppose the IPU or IPD while meeting the above criteria.
Users should confirm this resistor value is correct for their specific application.

For most systems, a 20-kQ resistor can be used to compliment the IPU or IPD on the boot and
configuration pins while meeting the above criteria. Users should confirm this resistor value is correct for
their specific application.

For most systems, a 20-kQ resistor can also be used as an external pullup or pulldown on the pins that
have IPUs or IPDs disabled and require an external pullup or pulldown resistor while still meeting the
above criteria. Users should confirm this resistor value is correct for their specific application.

For more detailed information on input current (I;), and the low-level or high-level input voltages (V, and
Vi), see Section 6.3, Electrical Characteristics Over Recommended Ranges of Supply Voltage and
Operating Temperature.

For the internal pullup and pulldown resistors for all device pins, see the peripheral-specific or system-
specific terminal functions tables in Section 3.2.

4.4 Boot Sequence

The boot sequence is a process by which the device's memory is loaded with program and data sections,
and by which some of the device's internal registers are programmed with predetermined values. The boot
sequence is started automatically after each device-level global reset. For more details on device-level
global resets, see Section 7.2. There are several methods by which the memory and register initialization
can take place. Each of these methods is referred to as a boot mode. The boot mode to be used is
selected at reset. The device is booted through multiple means—primary bootloaders within internal ROM
or EMIF4, and secondary user bootloaders from peripherals or external memories. The maximum size of
the boot image is 255KB (ROM uses 1KB internally). Boot modes, pin configurations, and register
configurations required for booting the device, are described in the following subsections.

The following boot modes are supported:

* NOR Flash boot (muxed and non-muxed, 8-bit or 16-bit)

* NAND Flash boot (SLC and MLC with BCH ECC, 8-bit or 16-bit)

» SPI boot (EEPROM or Flash, SPI mode 3, 24-bit)

» SD boot (SD cards)

* EMAC boot (TFTP client)

* UART boot (X-modem client)

» PCle boot (client mode, PCle 32 and PCle 64).

The state of the device after boot is determined by sampling the input states of the BTMODE[4:0] pins

when device reset (POR or RESET) is deasserted. The sampled values are latched into the
CONTROL_STATUS register, which is part of the system configuration (SYSCFG) module.

The BTMODE [4:0] values determine the boot mode order according to Table 4-6. The first boot mode
listed for each BTMODE[4:0] configuration is executed as the primary boot mode. If the primary boot
mode fails, the second, third, and fourth boot modes are executed, in that order, until a successful boot is
completed.

Additional boot configuration pins determine the following system boot settings as shown in Table 3-1:
*  GPMC CS0 Default Bus Width
*  GPMC Wait Enable
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» GPMC Address and Data Multiplexing.
The GPMC CSO0 default operation is determined by the CSOBW, CSOWAIT, and CSOMUX[1:0] inputs.

For more detailed information on booting the device, see the TMS320DM816x DaVinci Digital Media
Processors Technical Reference Manual (literature number SPRUGXS).
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Table 4-6. Boot Mode Order

BTMODE[4] = 1 BTMODE[4] = 0
MEMORY BOOTING PREFERRED PERIPHERAL BOOTING PREFERRED BTMODE[3:0]

FIRST SECOND THIRD FOURTH FIRST SECOND THIRD FOURTH
xip@® UART EMAC SD RESERVED | RESERVED | RESERVED | RESERVED 0000
XIPWAIT® UART EMAC SD UART XIPWAIT® SD SPI 0001
NAND NANDI2C SPI UART UART SPI NAND NANDI2C 0010
NAND NANDI2C SD UART UART SPI XIp® SD 0011
NAND NANDI2C SPI EMAC EMAC SPI NAND NANDI2C 0100
NANDI2C SD EMAC UART RESERVED | RESERVED | RESERVED | RESERVED 0101
SPI SD UART EMAC RESERVED | RESERVED | RESERVED | RESERVED 0110
SD SPI UART EMAC EMAC SD SPI X1p® 0111
SPI SD PCIE_32 | RESERVED | PCIE_32 | RESERVED | RESERVED | RESERVED 1000
SPI SD PCIE_64 | RESERVED | PCIE_64 | RESERVED | RESERVED | RESERVED 1001
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED 1010
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED 1011
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED 1100
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED 1101
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED 1110
GP Fast EMAC UART PCIE_32 GP Fast UART EMAC PCIE_64 1111

External Boot External Boot

(1) GPMC CSO0 eXecute In Place (XIP) and eXecute In Place with Wait Monitoring (XIPWAIT) boot for NOR. OneNAND, and ROM. For
details, see the TMS320DM816x DaVinci Digital Media Processors Technical Reference Manual (literature number SPRUGX8).

4.4.1 Boot Mode Registers

For details on the boot mode registers, see the TMS320DM816x DaVinci Digital Media Processors
Technical Reference Manual (literature number SPRUGX8).

Table 4-7. Device Boot Registers Summary

HEX ADDRESS ACRONYM REGISTER NAME
0x4814 0040 CONTROL_STATUS Device Status
0x4814 0044 BOOTSTAT Device Boot Status
0x4814 0048 DSPBOOTADDR DSP Boot Address Vector
0x4814 004C - 0x4814 007C - Reserved

4.5 Pin Multiplexing Control

Device-level pin multiplexing is controlled on a pin-by-pin basis by the MUXMODE bits of the PINCTRL1 -
PINCTRL321 registers in the SYSCFG module. The default state for each multiplexed pin is MUXMODE =
0x000.

Pin multiplexing selects which of several peripheral pin functions control the pin's 10 buffer output data
values.

The input from each pin is routed to all of the peripherals that share the pin, regardless of the MUXMODE
setting. For details, see the table below and the MUXED column in the each of the Terminal Functions
tables in Section 3.2.
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4.5.1 PINCTRLx Register Descriptions

Table 4-8. PINCTRLx Register Definition

Bit Field

Value

Description

31:5 | Reserved

Reserved; Read returns 0

4 PULLTYPESEL

Pad Pullup or Pulldown Type Selection
Pulldown selected

Pullup selected

3 PULLDIS

Pad Pullup or Pulldown Disable

Pullup or Pulldown enabled
Pullup or Pulldown disabled

2:0 MUXMODE

Pad Functional Signal Mux Select

Table 4-9. PINCTRLx Registers

HEX ADDRESS

0x4814 0800
0x4814 0804
0x4814 0808
0x4814 080C
0x4814 0810
0x4814 0814
0x4814 0818
0x4814 081C
0x4814 0820
0x4814 0824
0x4814 0828
0x4814 082C
0x4814 0830
0x4814 0834
0x4814 0838
0x4814 083C
0x4814 0840
0x4814 0844
0x4814 0848
0x4814 084C

‘ 0x4814 0850
0x4814 0854
‘ 0x4814 0858

0x4814 085C
0x4814 0860
0x4814 0864
0x4814 0868

‘ 0x4814 086C

‘ 0x4814 0870

0x4814 0874

REGISTER NAME

PINCTRL1
PINCTRL2
PINCTRL3
PINCTRL4
PINCTRL5
PINCTRL6
PINCTRL7
PINCTRL8
PINCTRL9
PINCTRL10
PINCTRL11
PINCTRL12
PINCTRL13
PINCTRL14
PINCTRL15
PINCTRL16
PINCTRL17
PINCTRL18
PINCTRL19
PINCTRL20

PINCTRL21

PINCTRL22

PINCTRL23

PINCTRL24

PINCTRL25

PINCTRL26
PINCTRL27

PINCTRL28

PINCTRL29

PINCTRL30

PULLTYPESEL

O O O O O O 0O 0o oo o o o o o o o o o o

o o o o

PULLDIS

O O O O O 0O O 0O 0O 0o oo o o o o o o o o

o o o o

000

MUXMODE[2:0]

001

VOUT[1]_C[3]
VOUT[1]_C[4]
VOUT[1]_C[5]
VOUT[1]_Cl6]
VOUT[1]_C[7]
VIN[1]JA_D[14]
VIN[O]A_D[20]
VIN[0]A_D[21]
VIN[OJA_D[22]
VIN[0]A_D[23]

VOUTI[1]_Y_YCl6]

VOUT[1]_Y_YC[7]

VOUT[1]_Y_YC[8]

VOUT[1]_Y_YC[9]
VOUT[1]_C[2]

VOUT[1]_HSYNC
(silicon revision 1.x)

DAC_VOUT[1]_HSYNC
(silicon revision 2.x)

VIN[0]A_D[16]

VIN[0]A_D[17]

VIN[O]A_D[18]
VIN[0]JA_D[19]
VOUT[0]_R_CR[0]
VOUTI[0]_B_CB_C[0]

VOUT[0]_B_CB_C[1]

VOUTI[0]_G_Y_YC[0]

VOUTI[0]_G_Y_YC[1]

010

VIN[1]A_D[9]
VIN[1]A_D[10]
VIN[1]A_D[11]
VIN[1]A_D[12]
VIN[1]A_D[13]

VIN[0]B_DE
VIN[0]B_FLD
VIN[O]B_VSYNC
VIN[0]B_HSYNC
VIN[1]A_D[4]
VIN[1]A_D[5]
VIN[1]A_D[6]
VIN[1]A_D[7]
VIN[1]A_D[8]

VIN[1]A_D[15]

VIN[1]A_HSYNC

VIN[1]A_VSYNC

VIN[1]A_FLD
VIN[1]A_DE
VOUT[1]_C[8]
VOUT[1]_C[9]

VOUT[1]_HSYNC
(silicon revision 1.x)

DAC_VOUT[1]_HSYNC

(silicon revision 2.x)

VOUT[1]_VSYNC
(silicon revision 1.x)

DAC_VOUTI[1]_VSYNC
(silicon revision 2.x)

VOUT[1]_FLD

011

VOUT[1]_FLD

VOUT[1]_VSYNC
(silicon revision 1.x)

DAC_VOUT[1]_VSYNC
(silicon revision 2.x)

VOUT[1]_C[8]

VOUT[1]_C[9]

VOUT[1]_CLK
VIN[1]B_HSYNC_DE

VOUT[1]_AVID

VIN[1]B_VSYNC

VIN[1]B_FLD
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Table 4-9. PINCTRLx Registers (continued)

MUXMODE[2:0]

HEX ADDRESS REGISTER NAME PULLTYPESEL PULLDIS
000 001 010 011
0x4814 0878 PINCTRL31 0 0 VOUT[1]_AVID VIN[1]B_CLK
0x4814 087C PINCTRL32 0 0 VIN[O]JA_HSYNC
0x4814 0880 PINCTRL33 0 0 VIN[O]JA_VSYNC
0x4814 0884 PINCTRL34 0 0 VIN[O]A_FLD
0x4814 0888 PINCTRL35 0 0 VIN[O]A_DE
0x4814 088C PINCTRL36 0 0 VOUT[0]_HSYNC
0x4814 0890 PINCTRL37 0 0 VOUTI[0]_VSYNC
VOUT[0]_FLD

(silicon revision 1.x)

0x4814 0894 PINCTRL38 0 0 DAC_VSYNC_VOUT[0]_
FLD
(silicon revision 2.x)
VOUTI[0]_AVID

(silicon revision 1.x)

0x4814 0898 PINCTRL39 0 0 DAC_HSYNC_VOUT[0]_
AVID

(silicon revision 2.x)
0x4814 089C PINCTRL40 0 0 VOUT[0]_R_CR[1]
0x4814 08A0 PINCTRL41 0 1
0x4814 08A4 PINCTRL42 0 1
0x4814 08A8 PINCTRL43 0 1
0x4814 08AC PINCTRL44 0 1
0x4814 08B0 PINCTRL45 0 1
0x4814 08B4 PINCTRL46 0 1 VOUT[1]_CLK VIN[1]A_CLK
0x4814 08B8 PINCTRL47 0 1 VOUT[1]_Y_YC[2] VIN[1]A_D[0]
0x4814 08BC PINCTRL48 0 1 VOUT[1]_Y_YCI[3] VIN[1]A_D[1]
0x4814 08CO PINCTRL49 0 1 VOUT[1]_Y_YC[4] VIN[1]A_D[2]
0x4814 08C4 PINCTRL50 0 1 VOUT[1]_Y_YC[5] VIN[1]A_D[3]
0x4814 08C8 PINCTRL51 0 0 EMAC[1]_RXCLK
0x4814 08CC PINCTRL52 0 0 EMACI[1]_RXD[0]
0x4814 08DO PINCTRL53 0 0 EMACI[1]_RXD[1]
0x4814 08D4 PINCTRL54 0 0 EMAC[1]_RXD[2]
0x4814 08D8 PINCTRL55 0 0 EMACI[1]_RXD[3]
0x4814 08DC PINCTRL56 0 0 EMACI1]_RXD[4]
0x4814 08EO PINCTRL57 0 0 EMAC[1]_RXD[5]
0x4814 08E4 PINCTRL58 0 0 EMACI[1]_RXD[6]
0x4814 08E8 PINCTRL59 0 0 EMACI[1]_RXD[7]
0x4814 08EC PINCTRL60 0 0 EMAC[1]_RXDV
0x4814 08F0 PINCTRL61 0 1 EMAC[1]_GMTCLK
0x4814 08F4 PINCTRL62 0 1 EMACI[1]_TXD[0]
0x4814 08F8 PINCTRL63 0 1 EMAC[1]_TXDI[1]
0x4814 08FC PINCTRL64 0 1 EMAC[1]_TXD[2]
0x4814 0900 PINCTRL65 0 1 EMACI[1]_TXD[3]
0x4814 0904 PINCTRL66 0 1 EMAC[1]_TXD[4]
0x4814 0908 PINCTRL67 0 1 EMAC[1]_TXD[5]
0x4814 090C PINCTRL68 0 1 EMACI[1]_TXD[6]
0x4814 0910 PINCTRL69 0 1 EMAC[1]_TXDI[7]
0x4814 0914 PINCTRL70 0 1 EMACI1]_TXEN
0x4814 0918 PINCTRL71 0 1 EMACI1]_TXCLK
0x4814 091C PINCTRL72 0 1 EMAC[1]_COL
0x4814 0920 PINCTRL73 0 0 EMACI1]_CRS
0x4814 0924 PINCTRL74 0 1 EMAC[1]_RXER
0x4814 0928 PINCTRL75 0 0
0x4814 092C PINCTRL76 0 0
0x4814 0930 PINCTRL77 0 0
0x4814 0934 PINCTRL78 0 0
0x4814 0938 PINCTRL79 0 0
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Table 4-9. PINCTRLx Registers (continued)

MUXMODE[2:0]

HEX ADDRESS REGISTER NAME PULLTYPESEL | PULLDIS
000 001 010 011
0x4814 093C PINCTRL80 0 1
0x4814 0940 PINCTRL81 0 1
0x4814 0944 PINCTRL82 0 1
0x4814 0948 PINCTRL83 0 0 VIN[O]JA_CLK
0x4814 094C PINCTRL84 0 0 VIN[O]B_CLK
0x4814 0950 PINCTRL85 0 0 VIN[O]A_D[0]
0x4814 0954 PINCTRL86 0 0 VIN[O]A_D[1]
0x4814 0958 PINCTRL87 0 0 VIN[0]A_D[2]
0x4814 095C PINCTRLSS 0 0 VIN[O]A_D[3]
0x4814 0960 PINCTRL89 0 0 VIN[O]A_D[4]
0x4814 0964 PINCTRL90 0 0 VIN[O]A_D[5]
0x4814 0968 PINCTRLO1 0 0 VIN[O]A_D[6]
0x4814 096C PINCTRL92 0 0 VIN[0]A_D[7]
0x4814 0970 PINCTRL93 0 0 VIN[O]A_D[8]
0x4814 0974 PINCTRL94 0 0 VIN[O]A_D[9]
0x4814 0978 PINCTRL95 0 0 VIN[0]A_D[10]
0x4814 097C PINCTRL96 0 0 VIN[O]A_D[11]
0x4814 0980 PINCTRL97 0 0 VIN[0]A_D[12]
0x4814 0984 PINCTRL98 0 0 VIN[0]A_D[13]
0x4814 0988 PINCTRL99 0 0 VIN[0]A_D[14]
0x4814 098C PINCTRL100 0 0 VIN[O]A_D[15]
0x4814 0990 PINCTRL101 0 1 VOUT[0]_CLK
0x4814 0994 PINCTRL102 0 1 VOUT[0]_G_Y_YC[2]
0x4814 0998 PINCTRL103 0 1 VOUT[0]_G_Y_YC[3]
0x4814 099C PINCTRL104 0 1 VOUT[0]_G_Y_YC[4]
0x4814 09A0 PINCTRL105 0 1 VOUT[0]_G_Y_YC[5]
0x4814 09A4 PINCTRL106 0 1 VOUT[0]_G_Y_YC[6]
0x4814 09A8 PINCTRL107 0 1 VOUT[0]_G_Y_YC[7]
0x4814 09AC PINCTRL108 0 1 VOUT[0]_G_Y_YC[8]
0x4814 09B0 PINCTRL109 0 1 VOUT[0]_G_Y_YC[9]
0x4814 09B4 PINCTRL110 0 1 VOUT[0]_B_CB_C[2]
0x4814 09B8 PINCTRL111 0 1 VOUT[0]_B_CB_C[3]
0x4814 09BC PINCTRL112 0 1 VOUT[0]_B_CB_C[4]
0x4814 09CO PINCTRL113 0 1 VOUT[0]_B_CB_CI[5]
0x4814 09C4 PINCTRL114 0 1 VOUT[0]_B_CB_CI[6]
0x4814 09C8 PINCTRL115 0 1 VOUT[0]_B_CB_C[7]
0x4814 09CC PINCTRL116 0 1 VOUT[0]_B_CB_CI[8]
0x4814 09D0 PINCTRL117 0 1 VOUT[0]_B_CB_C[9]
0x4814 09D4 PINCTRL118 0 1 VOUT[0]_R_CR[2] VOUT[0]_HSYNC VOUT[1]_Y_YC[2]
0x4814 09D8 PINCTRL119 0 1 VOUT[0]_R_CRI[3] VOUT[0]_VSYNC VOUT[1]_Y_YC[3]
0x4814 09DC PINCTRL120 0 1 VOUT[0]_R_CR[4] VOUT[0]_FLD VOUT[1]_Y_YC[4]
0x4814 09EQ PINCTRL121 0 1 VOUT[0]_R_CRI[5] VOUT[O0]_AVID VOUT[1]_Y_YC[5]
0x4814 09E4 PINCTRL122 0 1 VOUT[0]_R_CRI[6] VOUT[0]_G_Y_YC[0] VOUT[1]_Y_YC[6]
0x4814 09E8 PINCTRL123 0 1 VOUT[0]_R_CR[7] VOUT[0]_G_Y_YC[1] VOUT[1]_Y_YC[7]
0x4814 09EC PINCTRL124 0 1 VOUT[0]_R_CRI[8] VOUT[0]_B_CB_C[0] VOUT[1]_Y_YC[8]
0x4814 09F0 PINCTRL125 0 1 VOUT[0]_R_CRI[9] VOUT[0]_B_CB_C[1] VOUT[1]_Y_YC[9]
0x4814 09F4 PINCTRL126 0 0 MCA[0]_ACLKR
0x4814 09F8 PINCTRL127 0 0 MCA[0]_AHCLKR
0x4814 09FC PINCTRL128 0 0 MCA[0]_AFSR
0x4814 0AQ0 PINCTRL129 0 0 MCA[0]_ACLKX
0x4814 0A04 PINCTRL130 0 0 MCA[0]_ACLKHX
0x4814 0A08 PINCTRL131 0 0 MCA[0]_AFSX
0x4814 0AOC PINCTRL132 0 0 MCA[0]_AMUTE
0x4814 0A10 PINCTRL133 0 0 MCA[0]_AXR[0]
0x4814 0A14 PINCTRL134 0 0 MCA[0]_AXR[1]
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Table 4-9. PINCTRLx Registers (continued)

MUXMODE[2:0]

HEX ADDRESS REGISTER NAME PULLTYPESEL | PULLDIS
000 001 010 011
0x4814 0A18 PINCTRL135 0 0 MCA[0]_AXR[2] MCB_FSX
0x4814 0A1C PINCTRL136 0 0 MCA[0]_AXR[3] MCB_FSR
0x4814 0A20 PINCTRL137 0 0 MCA[0]_AXR[4] MCB_DX
0x4814 0A24 PINCTRL138 0 0 MCA[0]_AXR[5] MCB_DR
0x4814 0A28 PINCTRL139 0 0 MCA[1]_ACLKR
0x4814 0A2C PINCTRL140 0 0 MCA[1]_AHCLKR
0x4814 0A30 PINCTRL141 0 0 MCA[1]_AFSR
0x4814 0A34 PINCTRL142 0 0 MCA[1]_ACLKX
0x4814 0A38 PINCTRL143 0 0 MCA[1]_ACLKHX
0x4814 0A3C PINCTRL144 0 0 MCA[1]_AFSX
0x4814 0A40 PINCTRL145 0 0 MCA[1]_AMUTE
0x4814 0A44 PINCTRL146 0 0 MCA[1]_AXR[0]
0x4814 0A48 PINCTRL147 0 0 MCA[1]_AXR[1]
0x4814 0A4C PINCTRL148 0 0 MCA[2]_ACLKR MCB_CLKR MCB_DR
0x4814 0A50 PINCTRL149 0 0 MCA[2]_AHCLKR MCB_CLKS
0x4814 0A54 PINCTRL150 0 0 MCA[2]_AFSR MCB_CLKX MCB_FSR
0x4814 0AS8 PINCTRL151 0 0 MCA[2]_ACLKX MCB_CLKX
0x4814 0A5C PINCTRL152 0 0 MCA[2]_ACLKHX MCB_CLKR
0x4814 0A60 PINCTRL153 0 0 MCA[2]_AFSX MCB_CLKS MCB_FSX
0x4814 0A64 PINCTRL154 0 0 MCA[2]_AMUTE
0x4814 0A68 PINCTRL155 0 0 MCA[2]_AXR[0]
0x4814 0A6C PINCTRL156 0 0 MCA[2]_AXR[1] MCB_DX
0x4814 0A70 PINCTRL157 0 1 SD_POW GPMC_A[14] GP1[0]
0x4814 0A74 PINCTRL158 0 1 SD_CLK GPMC_A[13] GP1[1]
0x4814 0A78 PINCTRL159 0 1 SD_CMD GPMC_A[21] GP1[2]
0x4814 0A7C PINCTRL160 0 0 SD_DAT[0] GPMC_A[20] GP1[3]
0x4814 0A80 PINCTRL161 0 0 SD_DAT[1]_SDIRQ GPMC_A[19] GP1[4]
0x4814 0A84 PINCTRL162 0 0 SD_DAT[2]_SDRW GPMC_A[18] GP1[5]
0x4814 0A88 PINCTRL163 0 0 SD_DAT[3] GPMC_A[17] GP1[6]
0x4814 0A8C PINCTRL164 0 0 SD_SDCD GPMC_A[16] GP1[7]
0x4814 0A90 PINCTRL165 0 0 SD_SDWP GPMC_A[15] GP1[8]
0x4814 0A94 PINCTRL166 0 0 SPI_SCLK
0x4814 0A98 PINCTRL167 1 0 SPI_SCS[0]
0x4814 0A9C PINCTRL168 1 0 SPI_SCS[1] GPMC_A[23]
0x4814 0AAQ PINCTRL169 1 0 SPI_SCS[2] GPMC_A[22]
0x4814 0AA4 PINCTRL170 1 0 SPI_SCS[3] GPMC_A[21] GP1[22]
0x4814 0AA8 PINCTRL171 0 0 SPI_D[0]
0x4814 0AAC PINCTRL172 0 0 SPI_D[1]
0x4814 0ABO PINCTRL173 0 0 UARTO_RXD
0x4814 0AB4 PINCTRL174 0 1 UARTO_TXD
0x4814 0AB8 PINCTRL175 1 1 UARTO_RTS GP1[27]
0x4814 OABC PINCTRL176 1 0 UARTO_CTS GP1[28]
0x4814 0ACO PINCTRL177 1 1 UARTO_DTR GPMC_A[20] GPMC_A[12] GP1[16]
0x4814 0AC4 PINCTRL178 1 0 UARTO_DSR GPMC_A[19] GPMC_A[24] GP1[17]
0x4814 OAC8 PINCTRL179 1 0 UARTO_DCD GPMC_A[18] GPMC_A[23] GP1[18]
0x4814 0ACC PINCTRL180 1 0 UARTO_RIN GPMC_A[17] GPMC_A[22] GP1[19]
0x4814 0ADO PINCTRL181 0 0 UART1_RXD GPMC_A[26] GPMC_A[20]
0x4814 0AD4 PINCTRL182 0 1 UART1_TXD GPMC_A[25] GPMC_A[19]
0x4814 0ADS8 PINCTRL183 1 1 UARTL_RTS GPMC_A[14] GPMC_A[18] GP1[25]
0x4814 0ADC PINCTRL184 1 0 UARTL_CTS GPMC_A[13] GPMC_A[17] GP1[26]
0x4814 0AEQ PINCTRL185 0 0 UART2_RXD
0x4814 0AE4 PINCTRL186 0 0 UART2_TXD
0x4814 OAE8 PINCTRL187 1 1 UART2_RTS GPMC_A[15] GPMC_A[26] GP1[23]
0x4814 OAEC PINCTRL188 1 0 UART2_CTS GPMC_A[16] GPMC_A[25] GP1[24]
0x4814 OAFO PINCTRL189 0 0 GPMC_A[27] GP1[9]
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Table 4-9. PINCTRLx Registers (continued)

MUXMODE[2:0]

HEX ADDRESS REGISTER NAME PULLTYPESEL | PULLDIS
000 001 010 011
0x4814 OAF4 PINCTRL190 0 1 GPMC_A[22] GP1[10]
0x4814 OAF8 PINCTRL191 0 1 GPMC_A[26] GP1[11]
0x4814 0AFC PINCTRL192 0 0 GPMC_A[25] GP1[12]
0x4814 0BOO PINCTRL193 0 1 GP1[13]
0x4814 0B04 PINCTRL194 0 1 GPMC_A[23] GP1[14]
0x4814 0BO8 PINCTRL195 0 1 GPMC_A[24] GP1[15]
0x4814 0BOC PINCTRL196 0 0 GPMC_A[16] GPO[21]
0x4814 0B10 PINCTRL197 0 1 GPMC_A[15] GP0[22]
0x4814 0B14 PINCTRL198 0 1 GPMC_A[14] GPO0[23]
0x4814 0B18 PINCTRL199 0 0 GPMC_A[13] GP0[24]
0x4814 0B1C PINCTRL200 0 1 GPO[25]
0x4814 0B20 PINCTRL201 0 1 GPMC_A[21] GPO0[26]
0x4814 0B24 PINCTRL202 0 1 GPMC_A[12] GPO[27)
0x4814 0B28 PINCTRL203 0 0 TIM4_OUT GPO[28]
0x4814 0B2C PINCTRL204 0 0 TIM5_OUT GP0[29]
0x4814 0B30 PINCTRL205 0 0 TIM6_OUT GPMC_A[24] GPO0[30]
0x4814 0B34 PINCTRL206 0 0 TIM7_OUT GPMC_A[12] GPO[31]
0x4814 0B38 PINCTRL207 1 0 GPMC_CS[0]
0x4814 0B3C PINCTRL208 1 0 GPMC_CS[1]
0x4814 0B40 PINCTRL209 1 0 GPMC_CS[2]
0x4814 0B44 PINCTRL210 1 0 GPMC_CS[3]
0x4814 0B48 PINCTRL211 1 0 GPMC_CS[4] GP1[21]
0x4814 0B4C PINCTRL212 1 0 GPMC_CS[5] GPMC_A[12]
0x4814 0B50 PINCTRL213 1 0 GPMC_WE
0x4814 0B54 PINCTRL214 1 1 GPMC_OE_RE
0x4814 0B58 PINCTRL215 0 1 GPMC_BEO_CLE
0x4814 0B5C PINCTRL216 0 1 GPMC_BE1
0x4814 0B60 PINCTRL217 0 1 GPMC_ADV_ALE
0x4814 0B64 PINCTRL218 0 1 GPMC_DIR GP1[20]
0x4814 0B68 PINCTRL219 0 0 GPMC_WP
0x4814 0B6C PINCTRL220 0 0 GPMC_WAIT
0x4814 0B70 PINCTRL221 0 1 GPMC_A[0] GPO[8]
0x4814 0B74 PINCTRL222 0 1 GPMC_A[1] GPO[9]
0x4814 0B78 PINCTRL223 0 1 GPMC_A[2] GPO[10]
0x4814 0B7C PINCTRL224 0 1 GPMC_A[3] GPO[11]
0x4814 0B8O PINCTRL225 0 1 GPMC_A[4] GPO[12]
0x4814 0B84 PINCTRL226 0 1 GPMC_A[5] GPO[13]
0x4814 0B88 PINCTRL227 0 1 GPMC_A[6] GPO[14]
0x4814 0B8C PINCTRL228 0 1 GPMC_A[7] GPO[15]
0x4814 0B9O PINCTRL229 0 1 GPMC_A[8] GPO[16]
0x4814 0B94 PINCTRL230 0 1 GPMC_A[9] GPO[17]
0x4814 0B98 PINCTRL231 0 1 GPMC_A[10] GPO[18]
0x4814 0BIC PINCTRL232 0 1 GPMC_A[11] GPO[19]
0x4814 0BAO PINCTRL233 0 1 GPMC_A[27] GPO0[20]
0x4814 0BA4 PINCTRL234 0 0 GPMC_DI[0]
0x4814 0BA8 PINCTRL235 0 0 GPMC_D[1]
0x4814 OBAC PINCTRL236 0 0 GPMC_D[2]
0x4814 0BBO PINCTRL237 0 0 GPMC_DJ[3]
0x4814 0BB4 PINCTRL238 0 0 GPMC_D[4]
0x4814 0BB8 PINCTRL239 0 0 GPMC_DI[5]
0x4814 0BBC PINCTRL240 0 0 GPMC_DI[6]
0x4814 0BCO PINCTRL241 0 0 GPMC_DI[7]
0x4814 0BC4 PINCTRL242 0 0 GPMC_DI[8]
0x4814 0BC8 PINCTRL243 0 0 GPMC_DI[9]
0x4814 0BCC PINCTRL244 0 0 GPMC_DI[10]
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Table 4-9. PINCTRLx Registers (continued)

MUXMODE[2:0]

HEX ADDRESS REGISTER NAME PULLTYPESEL | PULLDIS
000 001 010 011
0x4814 0BDO PINCTRL245 0 0 GPMC_D[11]
0x4814 0BD4 PINCTRL246 0 0 GPMC_D[12]
0x4814 0BD8 PINCTRL247 0 0 GPMC_D[13]
0x4814 0BDC PINCTRL248 0 0 GPMC_D[14]
0x4814 OBEO PINCTRL249 0 0 GPMC_D[15]
0x4814 OBE4 PINCTRL250 0 1 GPMC_CLK GP1[29]
0x4814 OBES PINCTRL251 0 0 EMAC[0]_COL
0x4814 0BEC PINCTRL252 0 0 EMACI[0]_CRS
0x4814 OBFO PINCTRL253 0 1 EMAC[0]_GMTCLK
0x4814 0BF4 PINCTRL254 1 0 EMAC[0]_RXCLK
0x4814 OBF8 PINCTRL255 1 0 EMACI[0]_RXD[0]
0x4814 OBFC PINCTRL256 1 0 EMACI[0]_RXD[1]
0x4814 0C00 PINCTRL257 1 0 EMACI[0]_RXD[2]
0x4814 0C04 PINCTRL258 1 0 EMACI[0]_RXD[3]
0x4814 0C08 PINCTRL259 1 0 EMACI[0]_RXD[4]
0x4814 0COC PINCTRL260 1 0 EMACI[0]_RXD[5]
0x4814 0C10 PINCTRL261 1 0 EMACI[0]_RXD[6]
0x4814 0C14 PINCTRL262 1 0 EMACI[0]_RXD[7]
0x4814 0C18 PINCTRL263 1 0 EMACI[0]_RXDV
0x4814 0C1C PINCTRL264 1 0 EMACI[0]_RXER
0x4814 0C20 PINCTRL265 0 1 EMAC[0]_TXCLK
0x4814 0C24 PINCTRL266 0 1 EMACI[0]_TXD[0]
0x4814 0C28 PINCTRL267 0 1 EMACI[0]_TXD[1]
0x4814 0C2C PINCTRL268 0 1 EMAC[0]_TXD[2]
0x4814 0C30 PINCTRL269 0 1 EMACI[0]_TXD[3]
0x4814 0C34 PINCTRL270 0 1 EMACI[0]_TXD[4]
0x4814 0C38 PINCTRL271 0 1 EMAC[0]_TXD[5]
0x4814 0C3C PINCTRL272 0 1 EMACI[0]_TXD[6]
0x4814 0C40 PINCTRL273 0 1 EMACI[0]_TXD[7)
0x4814 0C44 PINCTRL274 0 1 EMACI[0]_TXEN
0x4814 0C48 PINCTRL275 1 0 MDIO_MCLK
0x4814 0CAC PINCTRL276 1 0 MDIO_MDIO
0x4814 0C50 PINCTRL277 1 0
0x4814 0C54 PINCTRL278 1 0
0x4814 0C58 PINCTRL279 0 1
0x4814 0C5C PINCTRL280 0 1
0x4814 0C60 PINCTRL281 0 1
0x4814 0C64 PINCTRL282 0 1
0x4814 0C68 PINCTRL283 0 0
0x4814 0C6C PINCTRL284 0 0
0x4814 0C70 PINCTRL285 0 0
0x4814 0C74 PINCTRL286 0 0
0x4814 0C78 PINCTRL287 1 1 12C[0]_SCL
0x4814 0C7C PINCTRL288 1 1 12C[0]_SDA
0x4814 0C80 PINCTRL289 1 1 12C[1]_SCL
0x4814 0C84 PINCTRL290 1 1 12C[1]_SDA
0x4814 0C88 PINCTRL291 0 0 GPO[0]
0x4814 0C8C PINCTRL292 0 0 GPO[1]
0x4814 0C90 PINCTRL293 0 0 GPO[2]
0x4814 0C94 PINCTRL294 0 0 GPO[3] TCLKIN
0x4814 0C98 PINCTRL295 0 0 GPO[4]
0x4814 0CIC PINCTRL296 0 0 GPO[5] MCA[2]_AMUTEIN GPMC_A[24]
0x4814 0CAO PINCTRL297 0 0 GPO[6] MCA[1]_AMUTEIN GPMC_A[23]
0x4814 0CA4 PINCTRL298 0 0 GPO[7] MCA[0]_AMUTEIN
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Table 4-9. PINCTRLx Registers (continued)

MUXMODE[2:0]

HEX ADDRESS REGISTER NAME PULLTYPESEL PULLDIS
‘ 000 001 010 011
SATA_ACTO_LED
(silicon revision 1.x)
0x4814 0CA8 PINCTRL299 0 0 GP1[30]
SATA_ACT1_LED
(silicon revision 2.x)
SATA_ACT1_LED
(silicon revision 1.x)
0x4814 0CAC PINCTRL300 0 0 GP1[31]
SATA_ACTO_LED
(silicon revision 2.x)
0x4814 0CBO PINCTRL301 0 1 HDMI_SCL
0x4814 0CB4 PINCTRL302 0 1 HDMI_SDA
0x4814 0CB8 PINCTRL303 1 0 HDMI_CEC
0x4814 0CBC PINCTRL304 0 0 HDMI_HPDET
0x4814 0CCO PINCTRL305 1 0 TCLK
0x4814 0CC4 PINCTRL306 0 1 RTCK
0x4814 0CC8 PINCTRL307 1 0 TDI
0x4814 0CCC PINCTRL308 0 1 TDO
0x4814 0CDO PINCTRL309 1 0 T™S
0x4814 0CD4 PINCTRL310 0 0 TRST
0x4814 0CD8 PINCTRL311 1 0 EMUO
0x4814 0CDC PINCTRL312 1 0 EMU1
0x4814 0CEO PINCTRL313 1 0 EMU2
0x4814 0CE4 PINCTRL314 1 0 EMU3
0x4814 OCE8 PINCTRL315 1 0 EMU4
0x4814 0CEC PINCTRL316 1 0 RESET
0x4814 0CFO PINCTRL317 1 0 NMI
0x4814 OCF4 PINCTRL318 1 0 RSTOUT
0x4814 0CF8 PINCTRL319 1 0 WD_OUT
0x4814 OCFC PINCTRL320 0 1 CLKOUT
0x4814 0DOO PINCTRL321 0 0 CLKIN32
0x4814 0D04 PINCTRL322 0 0 USB0O_DRVVBUS
0x4814 0D08 PINCTRL323 0 0 USB1_DRVVBUS
0x4814 0DOC - Reserved

0x4814 OFFF

46 How to Handle Unused Pins

When device signal pins are unused in the system, they can be left unconnected unless otherwise
instructed in the Terminal Functions tables. For unused input pins, the internal pull resistor should be
enabled, or an external pull resistor should be used, to prevent floating inputs. All supply pins must always
be connected to the correct voltage, even when their associated signal pins are unused, as instructed in
the Terminal Functions tables in Section 3.2.
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5 System Interconnect

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

Transfers between initiators and targets across the platform are physically conditioned by the chip
interconnect.

5.1 L3 Interconnect

The L3 topology is driven by performance requirements, bus types, and clocking structure. Figure 5-1
shows the interconnect of the device and the main modules and subsystems in the platform. Arrows
indicate the master-and-slave relationship, not data flow. Master-and-slave connectivity is shown in
Table 5-1.
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Initiator Ports Target Ports
L4 Periph
USB 2.0 High Speed
Debug 0and1 > —
| DAP erip
Standard
SATA Debug
» USB20
EMACO
.| HDMI1.3
Tx
EMACT McBSP
o » MCASPO
Gen2 McASP1
Modio » McASP2
~ Ctrl GPMC
SGX530 y|HDVICP2-0®
C674x 16' HST )
Config ] HDVICP2-1
£ 5 HST
§ HDVICP2-2®
HDVPSS 8 HST
[=
P ocMC
EbMA N] - RAMO
4 Channels |/
oCcMC
C674x RAM1
MDMA Master gecri‘z
UMAP1 Media
Ctrl ™
SGX530
System
VMU =N I
] Config
v __|HDvIcP2-0® Co7ax
®) > Slave
HDVICP2-1 ~ HDVICP2-0®
HDVICP2-2 ®
HDVICP2-1
Cortox™ 1—» HDVICP2-2®
A8
| bpmvm P DDR

f

A. SGX530 is available only on the DM8168 and DM8166 device.

B. Three HDVICP2 modules are available on the DM8168 and DM8167 devices; two HDVICP2 modules (HDVICP2-0
and HDVICP2-1) are available on the DM8166 and DM8165 devices.

Figure 5-1. Interconnect Overview
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Table 5-1. L3 Master-and-Slave Connectivity @ ®)

SLAVES
—
o | < | | =
E e |x|lx|@Q =
w ol | ¥ |o 9 |0C
S a | 9|9 | o | a3 a
5 3 2r z EE <
=S| 2|5 g |0 a2 |z |z |08|o|Q
S8 5| s z2 | gl ||| R o2 R
3 z m | W |lWw|la|alja|d|S|O
= = = — o 0 i} n : o o [ ot o
w = = w 155 | o o o — [a] [a) S
~ Q | v | % |0 |=vw|luw ||k || <|2Q |«
MASTERS n|d|d|d|lo|a 8|22 ||| |3 |3 2 |B|B 0|3
ARM Cortex-A8 M1 X
(128-bit)
ARM Cortex-A8 M2 X X X X X X X X X X X X X X
(64-bit)
C674x MDMA X
System MMU X X X X
C674x CFG X X
HDVICP2-0 VDMA X X
HDVICP2-1 VDMA X X
HDVICP2-2 VDMA X X
HDVPSS MstrO X X
HDVPSS Mstrl X X
SGX530 BIF X
SATA X X
EMACO Rx and Tx X X
EMAC1 Rx and Tx X X
USB2.0 DMA X
USB2.0 Queue Mgr X X
PCle Gen2 X X X X
EDMA TPTCO S X X X X X X X X X X X
EDMA TPTC1 X X X X X X X X X X X
EDMA TPTC2 X X X X X X X X X X X
EDMA TPTC3 X X X X X X X X X X X

(1) X = Connection exists.
S = Selectable path based on thirty-third address bit from control module register for System MMU accessible targets. Non-System
MMU accessible targets (such as C674x SDMA) are always direct mapped.

(2) Three HDVICP2 modules are available on the DM8168 and DM8167 devices; two HDVICP2 modules (HDVICP2-0 and HDVICP2-1) are
available on the DM8166 and DM8165 devices.

(3) SGX530 is available only on the DM8168 and DM8166 device.
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5.2 L4 Interconnect

The L4 interconnect is a non-blocking peripheral interconnect that provides low-latency access to a large
number of low-bandwidth, physically-dispersed target cores. The L4 can handle incoming traffic from up to
four initiators and can distribute those communication requests to and collect related responses from up to

63 targets.

The device provides three interfaces with L3 interconnect for high-speed peripheral and standard
peripheral. Figure 5-2 and Table 5-2 show the L4 bus architecture and memory-mapped peripherals.

L3 Interconnect

A 4

A

L4 High Speed

EMACO0
EMAC1
SATA

|| 250-MHz CLK domain
|| 125MHz CLK domain

L4 Standard
12C0 Spinlock
12C1 PRCM
SPI Control
UARTO ELM
UART1 HDMiphy
Timer1 OCPWP
Timer2 McASPO
Timer3 McASP1
Timer4 McASP2
Timer5 Mailbox
Timer6
Timer7
GPIO0
GPIO1
SD and SDIO
WDT
RTC
System MMU
SmartReflex0
SmartReflex1
DDR_CFGO0
DDR_CFG1

A. Three HDVICP2 modules are available on the DM8168 and DM8167 devices; two HDVICP2 modules are available on
the DM8166 and DM8165 devices.

B. SGX530 is available only on the DM8168 and DM8166 device.

Figure 5-2. L4 Architecture
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Table 5-2. L4 Peripheral Connectivity®

MASTERS
L4 PERIPHERALS Cortex-A8 EDMA EDMA EDMA EDMA C674x SYSTEM
M2 (64-bit) TPTCO TPTC1 TPTC2 TPTC3 CONFIG MMU
L4 High-Speed Peripherals Port0 and Portl
EMACO Port0 Portl Port0 Portl Port0
EMAC1 Port0 Portl Port0 Portl Port0
SATA Port0 Portl Port0 Portl Port0
L4 Standard-Speed Peripherals Port0 and Portl
12C0 Port0 Portl Port0 Portl Port0
12C1 Port0 Portl Port0 Portl Port0
SPI Port0 Portl Port0 Portl Port0
UARTO Port0 Portl Port0 Portl Port0
UART1 Port0 Portl Port0 Portl Port0
Timerl Port0 Portl Port0 Portl Port0
Timer2 Port0 Portl Port0 Portl Port0
Timer3 Port0 Portl Port0 Portl Port0
Timer4 Port0 Portl Port0 Portl Port0 Port0
Timer5 Port0 Portl Port0 Portl Port0 Port0
Timer6 Port0 Portl Port0 Portl Port0 Port0
Timer7 Port0 Portl Port0 Portl Port0
GPIOO0 Port0 Portl Port0 Portl Port0
GPIO1 Port0 Portl Port0 Portl Port0
SD and SDIO Port0 Portl Port0 Portl Port0
WDT Port0 Portl Port0 Portl Port0
RTC Port0 Portl Port0 Portl Port0
System MMU Port0 Portl Port0 Portl Port0
SmartReflex0 Port0
SmartReflex1 Port0
DDR_CFGO Port0
DDR_CFG1 Port0
Spinlock Port0 Port0 Port0
PRCM Port0
Control and Top Regs Port0
ELM Port0
HDMIphy Port0
OCPWP Port0
McASPO Port0 Portl Port0 Portl Port0
McASP1 Port0 Portl Port0 Portl Port0
McASP2 Port0 Portl Port0 Portl Port0
Mailbox Port0 Portl Port0 Portl Port0 Port0 Port0

(1) X, Port0, Portl = Connection exists.
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6 Device Operating Conditions

6.1 Absolute Maximum Ratings (Unless Otherwise Noted)®®

MIN MAX UNIT
USB PHYs, 0.9 V (VDD_USB_0P9) 0.3 1.35 \Y
Core (CVDD, CVDDC, VDDT_SATA, -0.3 1.2 \%
VDDT_PCIE, VDDA_HDMI,
VDDA _HD_1P0, VDDA _SD_1P0)
10, 1.5V (VDDA_PLL, VDDR_SATA, -0.3 2.45 \%
VDDR_PCIE, DVDD_DDRO,
Steady State Supply voltage DVDD_DDR1)®
ranges: 10, 1.8 V (DVDD1PS, -0.3 2.45 v
DEVOSC_DVDD18, VDD_USBO_1P8,
VDD_USB1_1P8, VDDA_REF_1P8,
VDDA_HD_1P8, VDDA_SD_1P8,
DVDD_DDRO, DVDD_DDR1)®)
10, 3.3V (DVDD_3P3, 0 3.8 \Y
VDD_USBO_3P3, VDD_USB1_3P3)
V 10, 1.5-V pins -0.3 2.45 \%
-0.3 DVDD_DDRx + 0.3®
V 10, 1.8-V pins -0.3 2.45 \%
-0.3 DVDD1P8 + 0.31)3
Input and Output voltage ranges: -0.3 DVDD_DDRx + 0.3%)
V10, 3.3-V pins -0.3 3.8 \%
(Steady State) -0.3 DVvDD_3P3 + 0.3
V 10, 3.3-V pins 20% of DVDD_3P3 for up to 20% of the \%
(Transient Overshoot and Undershoot) signal period
Operating &unction temperature | (default) 0 95 oc
range, Ty extended temperature -40 105
Storage temperature range, Tgyg: | (default) -55 150 °C
5 HBM (Human Body Model)(® +1000 \Y
ESD stress voltage, Vegp: ® - =
CDM (Charged-Device Model)(" +250 v

(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values are with respect to VSS.

(3) For supply voltage pins, DVDD_DDRXx:
¢ 1.5Vis used for DDR3 SDRAM.
¢ 1.8 Vis used for DDR2 SDRAM.

(4) A heat dissipation solution is required for proper device operation. Thermal performance of the overall system must be carefully
considered to ensure conformance with the recommended operating conditions. Heat generated by this device must be removed with
the help of heat sinks, heat spreaders, or airflow. SmartReflex can significantly lower the power consumption of this device and its use is
required for proper device operation. A thermal model can be provided for thermal simulation to estimate the system thermal
environment. Contact your local Tl representative for availability.

(5) Electrostatic discharge (ESD) to measure device sensitivity or immunity to damage caused by electrostatic discharges into the device.

(6) Level listed above is the passing level per ANSI, ESDA, and JEDEC JS-001-2010. JEDEC document JEP155 states that 500 V HBM
allows safe manufacturing with a standard ESD control process, and manufacturing with less than 500 V HBM is possible if necessary
precautions are taken. Pins listed as 1000 V may actually have higher performance.

(7) Level listed above is the passing level per EIA-JEDEC JESD22-C101E. JEDEC document JEP157 states that 250 V CDM allows safe
manufacturing with a standard ESD control process. Pins listed as 250 V may actually have higher performance.
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6.2 Recommended Operating Conditions
MIN NOM MAX | UNIT
Supply voltage, Variable Core, Adaptive Voltage
cvbD Scaling (CvDD)® 0.8 105V
Supply voltage, Constant Core (CVDDC,
CvDDC VDDT_SATA, VDDT_PCIE, VDDA_HDMI, 0.95 1 1.05 \
VDDA_HD_1P0, VDDA_SD_1PO0)
Supply voltage, 10, 3.3 V (DVDD_3P3,
VDD_USBO0_3P3, VDD_USB1_3P3) 3.13 33 3.47 \
(except 12C pins)
Supply voltage, 10, 12C (DVDD_3P3) 3.13 3.3 3.47 \Y
Supply voltage, 10, 1.8 V (DVDD1P8,
DEVOSC_DVDD18, VDD_USBO0_1P8,
DVDD VDD_USB1_1P8, VDDA_REF_1P8, 1.71 1.8 1.89 \Y
VDDA_HD_1P8, VDDA_SD_1P8, DVDD_DDRO,
DVDD_DDR1)®@
Supply voltage, 10, 1.5 V (VDDA_PLL,
VDDR_SATA, VDDR_PCIE, DVDD_DDRO, 1.43 15 1.58 \
DVDD_DDR1)®
Supply voltage, 10, 0.9 V (VDD_USB_0P9) 0.85 0.9 0.95 \
Supply ground (VSS, VSSA_PLL, VSSA_HD,
VSS VSSA_SD, VSSA_REF_1P8, DEVOSC_VSS)®) 0 0 o Vv
DDR_VREF DDR2 and DDR3 reference voltage(“) 0.48DVDD_DDRXx 0.5DVDD_DDRx 0.52DVDD_DDRx \%
High-level input voltage, 3.3 V (except 12C pins) 2
Vi High-level input voltage, 12C 0.7DVDD_3P3 \%
High-level input voltage, 1.8 V 0.65DVDD1P8
Low-level input voltage, 3.3 V (except 12C pins) 0.8
Vi Low-level input voltage, 12C 0.3DVDD_3P3 \%
Low-level input voltage, 1.8 V 0.35DVDD1P8
High-level output current 6-mA 10 buffers -6
lo DDRJ0], DDRI1] mA
buffers @ 50-Q -8
impedance setting
Low-level output current 6-mA 10 buffers 6
lo DDRI0], DDRI1] mA
buffers @ 50-Q 8
impedance setting
Differential input voltage (SERDES_CLKN and 0.25
Vip SERDES_CLKP), 2.0 \Y
[AC coupled]
t Transition time, 10%-90%, All Inputs (unless Lesser of 0.25P or ns
t otherwise specified in the electrical data sections) 100
(1) This device supports, and requires the use of, SmartReflex technology with Adaptive Voltage Scaling based on die temperature and

@

©)

(4)
®)

performance. The SmartReflex codes output from the device correspond to up to 32 linear voltage steps within the specified voltage
range (32 steps is the recommended software upper limit and is not constrained by the silicon design), with the option to use fewer
steps if desired, with a minimum of eight steps. Tl requires that users design a supply that can handle multiple voltage steps within this
range with + 5% tolerances. Not incorporating a flexible supply may limit the system's ability to use the power saving capabilities of the
SmartReflex technology. TI recommends using a fault-tolerant power supply design to protect against over-current conditions. For more
details about adaptive voltage scaling for this device, see the AVS FAQ. For AVS disable data to aid in design of robust power supplies
that may withstand momentary AVS control failure, see the device Power Estimation Spreadsheet (literature number SPRABK3).

For supply voltage pins, DVDD_DDRXx:

¢« 1.5Vis used for DDR3 SDRAM.

¢ 1.8 Vis used for DDR2 SDRAM.

Oscillator ground (DEVOSC_VSS) must be kept separate from other grounds and connected directly to the crystal load capacitor
ground.

DDR_VREF is expected to equal 0.5DVDD_DDRXx of the transmitting device and to track variations in the DVDD_DDRX.

P = the period of the applied signal. Maintaining transition times as fast as possible is recommended to improve noise immunity on input
signals.
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Recommended Operating Conditions (continued)

MIN NOM MAX | UNIT
I Operating junction temperature range © 0 95 e
Extended operating junction temperature range -40 105
FSYSCLK ARM Operating Frequency (SYSCLK2) 20 1350| MHz

(6) A heat dissipation solution is required for proper device operation. Thermal performance of the overall system must be carefully
considered to ensure conformance with the recommended operating conditions. Heat generated by this device must be removed with
the help of heat sinks, heat spreaders, or airflow. SmartReflex can significantly lower the power consumption of this device and its use is
required for proper device operation. A thermal model can be provided for thermal simulation to estimate the system thermal
environment. Contact your local Tl representative for availability.
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6.3 Electrical Characteristics Over Recommended Ranges of Supply Voltage and

Operating Temperature (Unless Otherwise Noted)

PARAMETER TEST CONDITIONS® MIN TYP MAX UNIT
Low and full speed: USB_DN 2.8 VDD_USBx_3P3 \%
and USB_DP
v High speed: USB_DN and 360 440 mV
OH | UsB_DP
High-level output voltage DVDD_3P3 = MIN, Igy = MAX 2.4 \%
(3.3-V10)
Low and full speed: USB_DN 0.0 0.3 \Y
and USB_DP
High speed: USB_DN and -10 10 mV
v USB_DP
- | Low-level output voltage (3.3- | DVDD_3P3 = MIN, I, = MAX 0.4 v
V 10 except 12C pins)
Low-level output voltage 10 =3mA 0.4 \%
(3.3-V 10 12C pins)
VI = VSS to DVDD_3P3 without +1 HA
opposing internal resistor
VI = VSS to DVDD_3P3 with 100 HA
Input current [DC] opposin% internal pullup
@ (except 12C pins) resistor®)
VI = VSS to DVDD_3P3 with -100 HA
opposin% internal pulldown
resistor )
Input current [DC] (12C) VI = VSS to DVDD_3P3 +20 HA
VO = DVDD_3P3 or VSS; internal +5 HA
” pull disabled
loz® |10 Off-state output current .
VO = DVDD_3P3 or VSS; internal +100 HA
pull enabled

(1) For test conditions shown as MIN, MAX, or TYP, use the appropriate value specified in the recommended operating conditions table.
(2) |, applies to input-only pins and bi-directional pins. For input-only pins, |, indicates the input leakage current. For bi-directional pins, I

indicates the input leakage current and off-state (Hi-Z) output leakage current.
(3) Applies only to pins with an internal pullup (IPU) or pulldown (IPD) resistor.

(4) loz applies to output-only pins, indicating off-state (Hi-Z) output leakage current.
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Electrical Characteristics Over Recommended Ranges of Supply Voltage and Operating Temperature
(Unless Otherwise Noted) (continued)

PARAMETER TEST CONDITIONS® MIN TYP MAX UNIT
« Case Temp = 60°C mA
* ARM at 1.2 GHz, 75%
Constant Core é)CVDDC) utilization 1491©)
supply current¢ « DSP at1 GHz, 25%

utilization

+ HDVICP2-0 at 600 MHz, 1-ch
1080p60 encode

| « HDVICP2-1 at 600 MHz, 1-ch
cbb 1080p60 decode

* HDMI display
* SGX530 at 150 MHz, 15 fps
EMIFO and EMIF1 at 800 64630

Variable Core (CVDD) supply

®)
current MHz, 4480 MBps
«  USB 1x, EMAC 1x, SATA
* AVS Variable Core voltage =
0.8V
e Case Temp = 60°C mA
3.3-V 10 (DVDD_3P3, «  ARMat 1.2 GHz, 75%
USB_VDDA3P3) supply utilization 19
current « DSPat1GHz, 25%
utilization

* HDVICP2-0 at 600 MHz, 1-ch

1.8V 10 (DVDD1PS, 1080p60 encode
DVDD DDRX) Supply . HDVICP2-1 at 600 MHz, 1-ch 11(6)

current®® 1080p60 decode
+  HDMI display
e SGX530 at 150 MHz, 15 fps

* EMIFO and EMIF1 at 800
MHz, 4480 MBps

Ippp

1.5-V 10 (DVDD_DDRX)

supply current®™ «  USB 1x, EMAC 1x, SATA 1241©
* AVS Variable Core voltage =
0.8V
C Input capacitance 2.8 pF
Co Output capacitance 2.8 pF

(5) The actual current draw varies across manufacturing processes and is highly application-dependent. For use-case specific power
estimates, see the device Power Estimation Spreadsheet (literature number SPRABKS3).

(6) The Icpp and Ippp TYP power values shown in this table correspond to device speed grade 2 (CYG2).

(7) For supply voltage pins, DVDD_DDRXx:
¢ 1.5Vis used for DDR3 SDRAM.
¢« 1.8 Visused for DDR2 SDRAM.
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7 Power, Reset, Clocking, and Interrupts

7.1 Power Supplies

7.1.1 Voltage and Power Domains

The device has the following voltage domains:

» 1-V adaptive voltage scaling (AVS) domain - Main voltage domain for all modules

» 1-V constant domain - Memories, PLLs, DACs, DDR IOs, HDMI, and USB PHYs

» 1.8-V constant domain - PLLs, DACs, HDMI, and USB PHYs

* 3.3-V constant domain - 10s and USB PHY

* 1.5-V constant domain - DDR 10s, PCle, and SATA SERDES

* 0.9-V constant domain - USB PHY

These domains define groups of modules that share the same supply voltage for their core logic. Each

voltage domain is powered by dedicated supply voltage rails. For the mapping between voltage domains
and the supply pins associated with each, see Table 3-33.

Note: A regulated supply voltage must be supplied to each voltage domain at all times, regardless of the
power domain states.

7.1.2 Power Domains

The device's 1-V AVS and 1-V constant voltage domains have seven power domains that supply power to
both the core logic and SRAM within their associated modules. All other voltage domains have only
always-on power domain.

Within the 1-V AVS and 1-V constant voltage domains, each power domain, except for the always-on
domain, has an internal power switch that can completely remove power from that domain. At power-up,
all domains, except always-on, come-up as power gated. Since there is an always-on domain in each
voltage domain, all power supplies are expected to be ON all the time (as long as the device is in use).

For details on powering up or powering down the device power domains, see the TMS320DM816x
DaVinci Digital Media Processors Technical Reference Manual (literature number SPRUGX8).

Note: All modules within a power domain are unavailable when the domain is powered OFF. For
instructions on powering ON or powering OFF the domains, see the TMS320DM816x DaVinci Digital
Media Processors Technical Reference Manual (literature number SPRUGX8).

7.1.3 1-V AVS and 1-V Constant Power Domains
* HDVICP2-0 Domain
This power domain contains HDVICP2-0. If HDVICP2-0 is not used, it can be power gated.
* HDVICP2-1 Domain
This power domain contains HDVICP2-1. If HDVICP2-1 is not used, it can be power gated.
* HDVICP2-2 Domain
This power domain contains HDVICP2-2. If HDVICP2-2 is not used, it can be power gated.

Note: Three HDVICP2 modules are available on the DM8168 and DM8167 devices and two HDVICP2
modules (HDVICP2-0 and HDVICP2-1) are available on the DM8166 and DM8165 devices.

* Graphics Domain
This domain contains the SGX530 (available only on the DM8168 and DM8166 device).
* Active Domain

The active domain has all modules that are only needed when the system is in "active" state. In any of
the standby states, these modules are not needed. This domain contains the C674x DSP and
HDVPSS peripheral.
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7.1.4

7.1.5

e Default Domain

The default domain contains modules that might be required even in standby mode. Having them in a
separate power domain allows customers to power gate these modules when in standby mode. This
domain has the DDR, SATA, PCle, Media Controller and USB peripherals.

* Always-On Domain

The always-on domain contains all modules that are required even when the system goes to standby
mode. This includes the host ARM and modules that generate wake-up interrupts (for example, UART,
RTC, GPIO, EMAC) as well as other low-power 1Os.

SmartReflex™

The device contains SmartReflex modules that are required to minimize power consumption on the
voltage domains using external variable-voltage power supplies. Based on the device process,
temperature, and desired performance, the SmartReflex modules advise the host processor to raise or
lower the supply voltage to each domain for minimal power consumption. The communication link between
the host processor and the external regulators is a system-level decision and can be accomplished using
GPIOs or 12C.

The major technique employed by SmartReflex in the device is adaptive voltage scaling (AVS). Based on
the silicon process and temperature, the SmartReflex modules guide software in adjusting the core 1-V
supply voltage within the desired range. This technique is called adaptive voltage scaling (AVS). AVS
occurs continuously and in real time, helping to minimize power consumption in response to changing
operating conditions.

NOTE
Implementation of SmartReflex AVS is required for proper device operation.

Memory Power Management

The device memories offer three different modes to save power when memories are not being used,;
Table 7-1 provides the details.

Table 7-1. Memory Power Management Modes

MODE

POWER SAVING

WAKE-UP LATENCY

MEMORY CONTENTS

Light Sleep (LS)

~60%

Low

Preserved

Deep Sleep (DS)

~75%

Medium

Preserved

Shut Down (SD)

~95%

High

Lost

The device provides a feature that allows the software to put the chip-level memories (C674x L2, OCMC
RAMs) in any of the three (LS, DS, and SD) modes. There are control registers in the control module to
control the power-down state of C674x L2, OCMC RAMO, and OCMC RAML1. There are also status
registers that can be used during power-up to check if memories are powered-up. For detailed instructions
on entering and exiting from light sleep and deep sleep modes, see the TMS320DM816x DaVinci Digital
Media Processors Technical Reference Manual (literature number SPRUGX8).

Memories inside switchable domains go to the shut down (SD) state whenever the power domain goes to
the OFF state. Memories come back to functional state along with the domain power-up.

In order to reduce SRAM leakage, many SRAM blocks can be switched from active mode to shut-down
mode. When SRAM is put in shut-down mode, the voltage supplied to it is automatically removed and all
data in that SRAM is lost.

All SRAM located in a switchable power domain (all domains except always-on) automatically enters shut-
down mode whenever its assigned associated power domain goes to the OFF state. The SRAM returns to
the active state when the corresponding power domain returns to the ON state.
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7.1.6

7.1.7

7.1.8

For detailed instructions on powering up or powering down the various device SRAM, see the
TMS320DM816x DaVinci Digital Media Processors Technical Reference Manual (literature number

SPRUGXS).

IO Power-Down Modes

The DDR3 IOs are put into power-down mode automatically when the default power domain is turned
OFF.

The HDMI PHY controller is in the always-on power domain, so software must configure the PHY into
power-down mode.

There is no power-down mode for the other 3.3-V 10s.

Supply Sequencing
The device power supplies must be sequenced in the following order:
3.3V
1-V AVS
1-V Constant
1.8V
15V
o9V

ok wdhpRE

Each supply (represented by VDDg in Figure 7-1) must begin actively ramping between 0 ms and 50 ms
after the previous supply (represented by VDD, in Figure 7-1) in the sequence has reached 80% of its
nominal value, as shown in Figure 7-1.

VDD,

VDD,

ty = 0-50 ms

Figure 7-1. Power Sequencing Requirements

NOTE
The device pins are not fail-safe. Device pins should not be externally driven before the
corresponding supply rail has been powered up. The corresponding supply rail for each pin
can be found in Section 3.2, Terminal Functions.

Power-Supply Decoupling

Recommended capacitors for power supply decoupling are all 0.1 pF in the smallest body size that can be
used. Capacitors are more effective in the smallest physical size to limit lead inductance. For example,
0402 sized capacitors are better than 0603 sized capacitors, and so on.
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Table 7-2. Recommended Power-Supply Decoupling

Capacitors

SUPPLY MINIMUM CAPACITOR NO.
VDDA_PLL 2@

DVDD1P8 2
VDDT_SATA 2@
VDDT_PCIE 3

CvDDC 20
DVDD_3p3 64

CVDD 280

(1) PLL supplies benefit from filters or ferrite beads to keep the noise
from causing clock jitter. The minimum recommendation is a ferrite
bead with a resonance at 100 MHz along with at least one capacitor
on the device side of the bead. Additional recommendation is to add
one capacitor just before the bead to form a Pi filter. The filter needs
to be as close as possible to the device pin, with the device-side
capacitor being the most important component to be close to the
device pin. PLL pins close together can be combined on the same
supply. PLL pins spaced farther away from one another may need
individual filtered supplies.

(2) Itis recommended to have one bulk (15 pF or larger) capacitor for
every 10 smaller capacitors placed as closely as possible to the

device.

DDR-related supply capacitor numbers are provided in Section 8.3.

7.2 Reset

7.2.1 System-Level Reset Sources

The device has several types of system-level resets. Table 7-3 lists these reset types, along with the reset
initiator and the effects of each reset on the device.

Table 7-3. System-Level Reset Types

RESETS ALL
MODULES, RESETS LATCHES BOOT ASSERTS

TYPE INITIATOR EXCLUDING EMULATION PINS RSTOUT PIN

EMULATION
Power-On Reset (POR) POR pin Yes Yes Yes Yes
External Warm Reset RESET pin Yes No Yes Yes
Emulation Warm Reset On-Chip Emulation Yes No No Yes

Logic

Watchdog Reset Watchdog Timer Yes No No Yes
Software Global Cold Reset | Software Yes Yes No Yes
Software Global Warm Software Yes No No Yes
Reset
Test Reset TRST pin No Yes No No

7.2.2 Power-On Reset (POR pin)

Power-on reset (POR) is initiated by the POR pin and is used to reset the entire chip, including the test
and emulation logic. POR is also referred to as a cold reset since it is required to be asserted when the
devices goes through a power-up cycle. However, a device power-up cycle is not required to initiate a

power-on reset.

The following sequence must be followed during a power-on reset:
1. Wait for the power supplies to reach normal operating conditions while keeping the POR pin asserted.
2. Wait for the input clock sources SERDES_CLKN and SERDES_CLKNP to be stable (if used by the
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system) while keeping the POR pin asserted (low).

3. Once the power supplies and the input clock source are stable, the POR pin must remain asserted
(low) for a minimum of 32 DEV_MXI cycles. Within the low period of the POR pin, the following
happens:

(a) All pins enter a Hi-Z mode.
(b) The PRCM asserts reset to all modules within the device.
(c) The PRCM begins propagating these clocks to the chip with the PLLs in bypass mode.

4. The POR pin may now be deasserted (driven high). When the POR pin is deasserted (high):

(&) The BOOT pins are latched.

(b) Reset to the ARM Cortex-A8 is de-asserted, provided the processor clock is running.

(c) All other domain resets are released, provided the domain clocks are running.

(d) The clock, reset, and power-down state of each peripheral is determined by the default settings of
the PRCM.

(e) The ARM Cortex-A8 begins executing from the default address (Boot ROM).

7.2.3 External Warm Reset (RESET pin)

An external warm reset is activated by driving the RESET pin active-low. This resets everything in the
device, except the ARM Cortex-A8 interrupt controller, test, and emulation. An emulator session stays
alive during warm reset.

The following sequence must be followed during a warm reset:
1. Power supplies and input clock sources should already be stable.

2. The RESET pin must be asserted (low) for a minimum of 32 DEV_MXI cycles. Within the low period of
the RESET pin, the following happens:

() All pins, except test and emulation pins, enter a Hi-Z mode.

(b) The PRCM asserts reset to all modules within the device, except for the ARM Cortex-A8 interrupt
controller, test, and emulation.

(c) RSTOUT is asserted.

3. The RESET pin may now be de-asserted (driven high). When the RESET pin is de-asserted (high):

(@) The BOOT pins are latched.

(b) Reset to the ARM Cortex-A8 and modules without a local processor is de-asserted, with the
exception of the ARM Cortex-A8 interrupt controller, test, and emulation.

(c) RSTOUT is de-asserted.

(d) The clock, reset, and power-down state of each peripheral is determined by the default settings of
the PRCM.

(e) The ARM Cortex-A8 begins executing from the default address (Boot ROM).

() Since the ARM Cortex-A8 interrupt controller is not impacted by warm reset, application software
needs to explicitly clear all pending interrupts in the ARM Cortex-A8 interrupt controller.

7.2.4 Emulation Warm Reset

An emulation warm reset is activated by the on-chip emulation module. It has the same effect and
requirements as an external warm reset (