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1 TMS320C6743 Fixed- and Floating-Point Digital Signal Processor

1.1 Features

Applications

— Networking

— High-Speed Encoding

— Professional Audio™

Software Support

— TI DSP/BIOS™

— Chip Support Library and DSP Library

375-MHz TMS320C674x Fixed- and Floating-Point
VLIW DSP Core

— Load-Store Architecture with Nonaligned
Support

— 64 General-Purpose Registers (32-Bit)
— Six ALU (32- and 40-Bit) Functional Units

e Supports 32-Bit Integer, SP (IEEE Single
Precision/32-Bit) and DP (IEEE Double
Precision/64-Bit) Floating Point

e Supports up to Four SP Additions Per Clock,
Four DP Additions Every 2 Clocks

* Supports up to Two Floating Point (SP or
DP) Reciprocal Approximation (RCPxP) and
Square-Root Reciprocal Approximation
(RSQRxP) Operations Per Cycle

— Two Multiply Functional Units

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

— 2 SP x SP -> SP Per Clock

— 2 SP x SP -> DP Every Two Clocks
— 2 SP x DP -> DP Every Three Clocks
— 2 DP x DP -> DP Every Four Clocks

* Fixed-Point Multiply Supports Two 32 x 32-
Bit Multiplies, Four 16 x 16-Bit Multiplies, or
Eight 8 x 8-Bit Multiplies per Clock Cycle,
and Complex Multiples

— Instruction Packing Reduces Code Size
— All Instructions Conditional

— Hardware Support for Modulo Loop
Operation

— Protected Mode Operation

— Exceptions Support for Error Detection and
Program Redirection

C674x Instruction Set Features

Superset of the C67x+ and C64x+ ISAs

— 3000 MIPS and 2250 MFLOPS C674x
Byte-Addressable (8-, 16-, 32-, and 64-Bit Data)
8-Bit Overflow Protection

Bit-Field Extract, Set, Clear

— Normalization, Saturation, Bit-Counting
— Compact 16-Bit Instructions
C674x Two-Level Cache Memory Architecture
32KB of L1P Program RAM/Cache
32KB of L1D Data RAM/Cache
128KB of L2 Unified Mapped RAM/Cache
Flexible RAM/Cache Partition (L1 and L2)
Enhanced Direct Memory Access Controller 3
(EDMA3):
— 2 Transfer Controllers
— 32 Independent DMA Channels
— 8 Quick DMA Channels
— Programmable Transfer Burst Size
3.3-V LVCMOS 1/0s
Two External Memory Interfaces:
- EMIFA
* NOR (8-Bit-Wide Data)
* NAND (8-Bit-Wide Data)
- EMIFB
e 16-bit SDRAM, up to 128MB
Two Configurable 16550-Type UART Modules:
— UARTO with Modem Control Signals
— 16-Byte FIFO
— 16x or 13x Oversampling Option

One Serial Peripheral Interface (SPI) with One
Chip Select

Multimedia Card (MMC)/Secure Digital (SD)

Two Master and Slave Inter-Integrated Circuit (1°C
Bus™)

Programmable Real-Time Unit Subsystem
(PRUSS)

— Two Independent Programmable Real-Time Unit
(PRU) Cores

» 32-Bit Load-Store RISC Architecture
» 4KB of Instruction RAM per Core
« 512 Bytes of Data RAM per Core

* PRUSS can be Disabled Through Software
to Save Power

* Register 30 of each PRU is Exported from
the Subsystem in Addition to the Normal R31
Output of the PRU Cores

— Standard Power-Management Mechanism
* Clock Gating

» Entire Subsystem Under a Single PSC Clock
Gating Domain

— Dedicated Interrupt Controller
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— Dedicated Switched Central Resource

Two Multichannel Audio Serial Ports (McASPs):
— Supports TDM, 12S, and Similar Formats

— FIFO Buffers for Transmit and Receive

10/100 Mbps RMII Ethernet Media Access
Controller (EMAC):

— |IEEE 802.3 Compliant (3.3-V I/O Only)

— RMII Media-Independent Interface

— Management Data 1/0 (MDIO) Module

One 64-Bit General-Purpose Timer (Configurable

as Two 32-Bit Timers)

One 64-Bit General-Purpose Watchdog Timer

(Configurable as Two 32-Bit Timers)

Three Enhanced Pulse Width Modulators

(eHRPWMSs):

— Dedicated 16-Bit Time-Base Counter with
Period and Frequency Control

1.2 Applications

A/V Receivers
Automotive Amplifiers
Soundbars

6 Single Edge, 6 Dual Edge Symmetric, or 3
Dual Edge Asymmetric Outputs

Dead-Band Generation

PWM Chopping by High-Frequency Carrier
— Trip Zone Input

Three 32-Bit Event Capture (eCAP) Modules:

— Configurable as 3 Capture Inputs or 3 Auxiliary
Pulse Width Modulator (APWM) Outputs

— Single-Shot Capture of up to Four Event Time-
Stamps

Two 32-Bit Enhanced Quadrature Encoder Pulse
(eQEP) Modules

256-Ball Pb-Free Plastic Ball Grid Array (PBGA)
[ZKB Suffix], 1.0-mm Ball Pitch

176-Pin Thin Quad Flat Pack (TQFP) [PTP Suffix],
0.5-mm Pin Pitch

Commercial or Automotive Temperature

Home Theatre Systems
Professional Audio
Network Streaming Audio
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1.3 Description

The C6743 device is a low-power digital signal processor based on C674x DSP core. The device
consumes significantly lower power than other members of the TMS320C6000™ platform of DSPs.

The C6743 device enables original-equipment manufacturers (OEMs) and original-design manufacturers
(ODMs) to quickly bring to market devices featuring high processing performance.

The C6743 DSP core uses a two-level cache-based architecture. The Level 1 program cache (L1P) is a
32-KB direct mapped cache and the Level 1 data cache (L1D) is a 32-KB 2-way set-associative cache.
The Level 2 program cache (L2P) consists of a 128-KB of memory space that is shared between program
and data space. L2 memory can be configured as mapped memory, cache, or combinations of the two.

The peripheral set includes: a 10/100 Mbps Ethernet MAC (EMAC) with a management data input/output
(MDIO) module; two I°C Bus interfaces; two multichannel audio serial ports (McASPs) with 14/9 serializers
and FIFO buffers; two 64-bit general-purpose timers each configurable (one configurable as watchdog); up
to 8 banks of 16 pins of general-purpose input/output (GPIO) with programmable interrupt/event
generation modes, multiplexed with other peripherals; two UART interfaces (one with both RTS and CTS);
three enhanced high-resolution pulse width modulator (eHRPWM) peripherals; three 32-bit enhanced
capture (eCAP) module peripherals which can be configured as 3 capture inputs or 3 auxiliary pulse width
modulator (APWM) outputs; two 32-bit enhanced quadrature encoded pulse (eQEP) peripherals; and 2
external memory interfaces (EMIFs): an asynchronous external memory interface (EMIFA) for slower
memories or peripherals, and a higher speed memory interface (EMIFB) for SDRAM.

The Ethernet Media Access Controller (EMAC) provides an efficient interface between the C6743 and the
network. The EMAC supports both 10Base-T and 100Base-TX, or 10 Mbps and 100 Mbps in either half-
or full-duplex mode. Additionally, an MDIO interface is available for PHY configuration.

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 later in this document
and the associated peripheral reference guides.

Device Information®

PART NUMBER PACKAGE BODY SIZE
TMS320C6743 BGA (256) 17.00 mm x 17.00 mm
TMS320C6743 HLQFP (176) 24.00 mm x 24.00 mm
(1) For more information on these devices, see Section 8, Mechanical Packaging and Orderable
Information.
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1.4 Functional Block Diagram

Figure 1-1 shows the functional block diagram of the TMS320C6743 device.

| JTAG Interface I DSP Subsystem
System Control
C674x
Input PLL/Clock DSP CPU
Clock(s) % G:lr;ce)rsaéor Memory
Protection
General- AET
Purpose
Timer Power/Sleep 32KB 32KB
General- Controller L1Pgm | L1 RAM
Purpose
Timer Pin
(Watchdog) Multiplexing BOOT ROM

| o @

Switched Central Resource (SCR) ‘

[ [ T 0 T

Peripherals
DMA Audio Ports Serial Interfaces
s ’c SPl UART SustRgtem
GPIO EDMA3 wI(le)FO () 1) 2 y

Control Timers Connectivity External Memory Interfaces

10/100) EMIFB
ePwM | | ecap || eaer ( MMC/SD EMIFA(8b)
3) ®) @ '(Eé"'“:;ﬁ MDIO | ™ gp) NAND/Flash SDR(‘:\GMb;""'y

(1) Not all peripherals are available at the same time due to multiplexing.

Figure 1-1. TMS320C6743 Functional Block Diagram
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2 Revision History

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

This data manual revision history highlights the changes made to the SPRS565C device-specific data
manual to make it an SPRS565D revision.

Revision History

SEE ADDITIONS/MODIFICATIONS/DELETIONS
« Updated Features, Applications, and Description for consistency and translation.
Global * Moved Trademarks information from first page to within Section 7, Device and Documentation
Support.
* Moved ESDS Warning to within Section 7, Device and Documentation Support.
Eectlon 11 Deleted Highlights section. Information was duplicated elsewhere in Features.
eatures
Sect!on .1'2 Added NEW section.
Applications
Section 1.3 . -
Description Added NEW Device Information Table.
. Updated/Changed text before FBD from "...block diagram of TMS320C6747..." to "...block diagram of
Section 1.4 TMS320C6743..."
Functional Block Figure 1-1, TMS320C6743 Functional Block Diagram:
Diagram

e Added PRU Subsystem block

Section 3.3.2.3
C674x CPU

Table 3-1, C674x Cache Registers:

* Updated/Changed REGISTER DESCRIPTION for BYTE ADDRESSES 0000, 0020, and 0040 with
"(See the Technical Reference Manual..."

Section 3.6.16
Reserved and No
Connect Terminal
Functions

Table 3-19, Reserved and No Connect Terminal Functions:

* Updated/Changed RSV4 DESCRIPTION from "...This pin may be tied high or low." to "...For proper
device operation, this pin must be tied low or to CVDD."

Section 4
Device Configuration

Section 4.2, SYSCFG Module:
* Deleted bullet "A special key sequence must be written to KICKO, KICK1..."

Recommended Power-
On Hours (POH)

Section 5 Section 5.2, Handling Ratings:

Device Operating « Split handling, ratings, and certifications from the Abs Max table and placed in NEW Handling Ratings
Conditions table.

Section 5.4

Notes on Table 5-1, Recommended Power-On Hours:

¢ Added Silicon Revision column.

Section 6.10.4
EMIFA Electrical
Data/Timing

Table 6-19, EMIFA Asynchronous Memory Switching Characteristics;

* Updated/Changed the MIN, NOM, and MAX equations for NO. 3, 10, 15, and 24 from "...(EWC*16)..."
to "...EWC..."

Section 6.11.3
EMIFB Electrical

Table 6-24, EMIFB SDRAM Interface Switching Characteristics:

e Added new column "Commercial (Default) Temperature Range". Existing column became
"Automotive Temperature Range"

Multichannel Audio

Data/Timing +  Updated/Changed PARAMETER No. 1 MIN for Automotive from “6.579" to "7.5"
e Updated/Changed PARAMETER No. 2 MIN for Automotive from "2.63" to "3"
) Table 6-40, MCASP Registers Accessed Through DMA Port:
Section 6.16

* Updated/Changed Read Accesses Register Description from "XBUSEL = 0 in XFMT" to "RBUSEL =0

h in RFMT"
Serial Ports (McASPO, . ) L .
McASP1) * Updated/Changed Write Accesses Register Description from "RBUSEL = 0 in RFMT" to "XBUSEL = 0
in XFMT"
Section 7.2 dated/Ch dr f ide" to "
Documentation Updated/Change SPRUG_JO TMS320C6743 DSP System Reference Guide" to "SPRUH90
s TMS320C6743 DSP Technical Reference Manual”
upport
Section 7.'3 Added NEW section.
Community Resources
Section 7.6 .
Glossary Added NEW section.

Revision History

Copyright © 2009-2014, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: TMS320C6743


http://www.ti.com/product/tms320c6743?qgpn=tms320c6743
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS565D&partnum=TMS320C6743
http://www.ti.com/product/tms320c6743?qgpn=tms320c6743

13 TEXAS
INSTRUMENTS

www.ti.com

TMS320C6743
SPRS565D —APRIL 2009—REVISED JUNE 2014

3 Device Overview

3.1 Device Characteristics
provides an overview of the C6743 Low power digital signal processor. The table shows significant
features of the device, including the capacity of on-chip RAM, peripherals, and the package type with pin
count.
Characteristics of the C6743 Processor
HARDWARE FEATURES C6743
EMIEB SDRAM only, 16-bit bus width, up to SDRAM only, 16-bit bus width, up to
128 MB (PTP) 128 MB (ZKB)
EMIFA Asynchronous (8-bit bus width) RAM, Flash, NOR, NAND
Flash Card Interface MMC and SD cards supported.
EDMA3 32 independent channels, 8 QDMA channels, 2 Transfer controllers
Ti 2 64-Bit General Purpose (configurable as 2 separate 32-bit timers, 1
imers .
configurable as Watch Dog)
. UART 2 (One with RTS and CTS flow control)
Peripherals
) ) SPI One with one hardware chip select
Not all peripherals pins [
are available at the 1C 2 (both Master/Slave)

same time (for more
detail, see the Device
Configurations section).

Multichannel Audio Serial Port
[McASP]

2 (each with transmit/receive, FIFO buffer, 14/9 serializers)

10/100 Ethernet MAC with
Management Data /O

1 (RMII Interface)

eHRPWM 6 Single Edge, 6 Dual Edge Symmetric, or 3 Dual Edge Asymmetric Outputs
eCAP 3 32-bit capture inputs or 3 32-bit auxiliary PWM outputs
eQEP 2 32-bit QEP channels with 4 inputs/channel

General-Purpose Input/Output
Port

8 banks of 16-bit

PRU Subsystem (PRUSS)

2 Programmable PRU Cores

On-Chip Memory

Size (Bytes)

320KB RAM

Organization

DSP
32KB L1 Program (L1P)/Cache (up to 32KB)
32KB L1 Data (L1D)/Cache (up to 32KB)
128KB Unified Mapped RAM/Cache (L2)
DSP Memories can be made accessible to EDMA3, and other peripherals.

C674x CPU ID + CPU
Rev ID

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

0x1400

C674x Megamodule
Revision

Revision ID Register
(MM_REVID[15:0])

0x0000

JTAG BSDL_ID

DEVIDRO register

0x8B7DF02F (Silicon Revision 1.0)
0x8B7DFO02F (Silicon Revision 1.1)
0x9B7DFO02F (Silicon Revision 3.0, 2.1, and 2.0)

or Production Data (PD)

CPU Frequency MHz C674x DSP 375(/200) MHz
Core (V) 12V
Voltage
110 (V) 33V
Package 24 mm x 24 mm, 176-Pin, 0.5 mm 17 mm x 17 mm, 256-Ball 1 mm pitch,
9 pitch, TQFP (PTP) PBGA (ZKB)
Product Preview (PP),
Product Status® Advance Information (Al), PD

(1) PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not necessarily include testing of all parameters.
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3.2 Device Compatibility

The C674x DSP core is code-compatible with the C6000™ DSP platform and supports features of both
the C64x+ and C67x+ DSP families.

3.3 DSP Subsystem

The DSP Subsystem includes the following features:
« C674x DSP CPU

» 32KB L1 Program (L1P)/Cache (up to 32KB)

* 32KB L1 Data (L1D)/Cache (up to 32KB)

» 128KB Unified Mapped RAM/Cache (L2)

» Boot ROM (cannot be used for application code)
» Little endian

32K Bytes
L1P RAM/ i Boot ROM
Cache
256 256 256
v v v
256
Cache Control < = Cache Control
Memory Protect L1P P Memory Protect L2
Bandwidth Mgmt = = Bandwidth Mgmt
256 256 I
v
Power Down
Instruction Fetch 256 256
Interrupt
C64x Controller
Fixed/Floating-Point CPU
[iDma ]
—_
Register Register
File A File B 256
E 64 E 64
A A v v
Bandwidth Mgmt . ! CFG
) EMC i i
Memory Protect L1D |e < 32: cg:ﬂg#;?:;n
Cache Control « > Bus
MDMA SDMA
8x32 64 64 64 64
\AAAAAAAI vyy v
32K Bytes High
L1D RAM/ Performance
Cache Switch Fabric
Figure 3-1. C674x Megamodule Block Diagram
8 Device Overview Copyright © 2009-2014, Texas Instruments Incorporated
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3.3.1 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 3-2. 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.

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/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/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 four 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/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/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.

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

» TMS320C64x/C64x+ DSP CPU and Instruction Set Reference Guide (SPRU732)

* TMS320C64x Technical Overview (SPRU395)
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Figure 3-2. TMS320C674x CPU (DSP Core) Data Paths
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3.3.2 DSP Memory Mapping

The DSP memory map is shown in Section 3.4.

3.3.2.1 External Memories

The DSP has access to the following External memories:
» Asynchronous EMIF / NAND / NOR Flash (EMIFA)

- SDRAM (EMIFB)

3.3.2.2 DSP Internal Memories

The DSP has access to the following DSP memories:

* L2 RAM
* L1IP RAM
* L1D RAM

3.3.2.3 C674x CPU

The C674x core uses a two-level cache-based architecture. The Level 1 Program cache (L1P) is 32 KB
direct mapped cache and the Level 1 Data cache (L1D) is 32 KB 2-way set associated cache. The Level 2
memory/cache (L2) consists of a 128 KB memory space that is shared between program and data space.
L2 memory can be configured as mapped memory, cache, or a combination of both.

Table 3-1 shows a memory map of the C674x CPU cache registers for the device.

Table 3-1. C674x Cache Registers

HEX ADDRESS RANGE

REGISTER NAME

DESCRIPTION

L2 Cache configuration register (See the Technical Reference Manual

0x0184 0000 L2CFG SPRUH90 for reset configuration)
0x0134 0020 LLPCFG Manual SPRUHSO for jeset eontguration)
0x0184 0024 L1PCC L1P Freeze Mode Cache configuration register
0x0184 0040 LIDCFG Manual SPRUHSO for eset contguration)
0x0184 0044 L1DCC L1D Freeze Mode Cache configuration register
0x0184 0048 - 0x0184 OFFC | - Reserved
0x0184 1000 EDMAWEIGHT L2 EDMA access control register
0x0184 1004 - 0x0184 1FFC |- Reserved
0x0184 2000 L2ALLOCO L2 allocation register 0
0x0184 2004 L2ALLOC1 L2 allocation register 1
0x0184 2008 L2ALLOC2 L2 allocation register 2
0x0184 200C L2ALLOC3 L2 allocation register 3
0x0184 2010 - 0x0184 3FFF |- Reserved
0x0184 4000 L2WBAR L2 writeback base address register
0x0184 4004 L2wwcC L2 writeback word count register
0x0184 4010 L2WIBAR L2 writeback invalidate base address register
0x0184 4014 L2wWIwC L2 writeback invalidate word count register
0x0184 4018 L2IBAR L2 invalidate base address register
0x0184 401C L2IwC L2 invalidate word count register
0x0184 4020 L1PIBAR L1P invalidate base address register
0x0184 4024 L1IPIWC L1P invalidate word count register
0x0184 4030 L1DWIBAR L1D writeback invalidate base address register
0x0184 4034 L1DWIWC L1D writeback invalidate word count register

12 Device Overview

Copyright © 2009-2014, Texas Instruments Incorporated

Submit Documentation Feedback

Product Folder Links: TMS320C6743


http://www.ti.com/product/tms320c6743?qgpn=tms320c6743
http://www.ti.com
http://www.ti.com/lit/pdf/SPRUH90
http://www.ti.com/lit/pdf/SPRUH90
http://www.ti.com/lit/pdf/SPRUH90
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS565D&partnum=TMS320C6743
http://www.ti.com/product/tms320c6743?qgpn=tms320c6743

13 TEXAS
INSTRUMENTS

www.ti.com

TMS320C6743
SPRS565D —APRIL 2009—REVISED JUNE 2014

Table 3-1. C674x Cache Registers (continued)

HEX ADDRESS RANGE

REGISTER NAME

DESCRIPTION

0x0184 4038

Reserved

0x0184 4040 L1DWBAR L1D Block Writeback

0x0184 4044 L1DWWC L1D Block Writeback

0x0184 4048 L1DIBAR L1D invalidate base address register

0x0184 404C L1DIwWC L1D invalidate word count register
0x0184 4050 - 0x0184 4FFF | - Reserved

0x0184 5000 L2wB L2 writeback all register

0x0184 5004 L2WBINV L2 writeback invalidate all register

0x0184 5008 L2INV L2 Global Invalidate without writeback
0x0184 500C - 0x0184 5027 |- Reserved

0x0184 5028 L1PINV L1P Global Invalidate
0x0184 502C - 0x0184 5039 | - Reserved

0x0184 5040 L1DWB L1D Global Writeback

0x0184 5044 L1DWBINV L1D Global Writeback with Invalidate

0x0184 5048 L1DINV L1D Global Invalidate without writeback
0x0184 8000 — 0x0184 80FF | MARO - MAR63 Reserved 0x0000 0000 — Ox3FFF FFFF

0x0184 8100 — 0x0184 817F

MARG64 — MAR95

Reserved 0x4000 0000 — OX5FFF FFFF

0x0184 8180 — 0x0184 8187

MAR96 - MAR97

Memory Attribute Registers for EMIFA Async Data (CS2) 0x6000 0000 —

OX61FF FFFF

0x0184 8188 — 0x0184 818F

MAR98 — MAR99

Memory Attribute Registers for EMIFA Async Data (CS3) 0x6200 0000 —

0x63FF FFFF

0x0184 8190 — 0x0184 8197 | MAR100 — MAR101

0x0184 8198 — 0x0184 819F | MAR102 — MAR103

0x0184 81A0 — 0x0184 81FF | MAR104 — MAR127
0x0184 8200 MAR128

0x0184 8204 — 0x0184 82FF | MAR129 — MAR191

Reserved 0x6400 0000 — Ox65FF FFFF
Reserved 0x6600 0000 — Ox67FF FFFF
Reserved 0x6800 0000 — Ox7FFF FFFF
Reserved 0x8000 0000 — Ox81FF FFFF
Reserved 0x8200 0000 — OxBFFF FFFF

Memory Attribute Registers for EMIFB SDRAM Data (CS0) 0xC000
0000 — OXDFFF FFFF

Reserved 0XEO00 0000 — OxFFFF FFFF

0x0184 8300 — 0x0184 837F | MAR192 — MAR223

0x0184 8380 — 0x0184 83FF | MAR224 — MAR255

Table 3-2. C674x L1/L2 Memory Protection Registers
REGISTER NAME

HEX ADDRESS RANGE DESCRIPTION

0x0184 A000 L2MPFAR L2 memory protection fault address register
0x0184 A004 L2MPFSR L2 memory protection fault status register
0x0184 A008 L2MPFCR L2 memory protection fault command register
0x0184 A0OOC - 0x0184 AOFF |- Reserved
0x0184 A100 L2MPLKO L2 memory protection lock key bits [31:0]
0x0184 A104 L2MPLK1 L2 memory protection lock key bits [63:32]
0x0184 A108 L2MPLK2 L2 memory protection lock key bits [95:64]
0x0184 A10C L2MPLK3 L2 memory protection lock key bits [127:96]
0x0184 A110 L2MPLKCMD L2 memory protection lock key command register
0x0184 Al114 L2MPLKSTAT L2 memory protection lock key status register
0x0184 A118 - 0x0184 ALFF |- Reserved
0x0184 A200 L2MPPAD (contrals memory address 0X000 0000 - 00080 1FFF)
e e g0 PP
0x0184 A208 L2MPPA2 L2 memory protection page attribute register 2

(controls memory address 0x0080 4000 - 0x0080 5FFF)
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Table 3-2. C674x L1/L2 Memory Protection Registers (continued)

HEX ADDRESS RANGE

REGISTER NAME

DESCRIPTION

L2 memory protection page attribute register 3

0x0184 A20C L2MPPA3 (controls memory address 0x0080 6000 - 0x0080 7FFF)
0x0184 A210 L2MPPA4 (contrals memory address 0X000 8000 - 00080 SFFF)
e B e e g0 o)
0x0184 A218 L2MPPAG (contrals memary adcress 0Y0080 GO0 - 00080 DFFF)
e B e e g0 )
0x0184 A220 L2MPPAB (controls memory address OX00BL 0000 - 00031 1FFF)
e B g e 1 st
0x0184 A228 LZMPPALO (contrals memory address OX00BL 400 - Ox00BL SFFF)
e B g e Lt )
0x0184 A230 L2MPPAL2 (contrals memory address OX00BL 8000 - 00031 SFFF)
e B e e o)
0x0184 A238 L2MPPAL4 (contrals memary aderess OY00BL GO0 - 0X00BL DFFF)
0x0184 A23C L2MPPALS (contrals memry addroes Ox00BL £000 - 0XO0BL FFFF)
e g i seer
0x0184 A244 L2MPPALT (controls memry addres 00082 2000 - OX00E2 3FFF)
e e e e
0x0184 A24C L2MPPALD (controls memry addroes 00082 6000 - OX00B2 7FFF)
e e e e
0x0184 A254 LaMPPAZL (controls memery addroes 00082 AODG - 0X00B2 BFFF)
0x0184 A258 L2MPPA22 (contrals memary aderess 0Y0082 GO0 - 0X0082 DFFF)
e B e e e
0x0184 A260 L2MPPA24 (controls memory address 0X0083 0000 - 00033 1FFF)
e B g e e st
0x0184 A268 L2MPPA2S (contrals memory address 0Y0083 4000 - 00033 SFFF)
e B g e )
0x0184 A270 L2MPPA2S (contrals memory address 0Y0083 8000 - 00033 SFFF)
e B e e s o)
0x0184 A278 L2MPPA30 L2 memory protection page attribute register 30

(controls memory address 0x0083 C000 - 0x0083 DFFF)
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Table 3-2. C674x L1/L2 Memory Protection Registers (continued)

HEX ADDRESS RANGE REGISTER NAME DESCRIPTION
Ox0184 AZ7C L2MPPAS (Contros mamory adress 0x00B3 £000 - 0X0083 FFFF)
00184 A280 L2MPPAS2 (Contros mamory adrees 0x0070 0000 - 6¥0070 7FFF)
Ox0184 AZB4 L2MPPASS (Contros mamory adress x0070 8000 - 40070 FFFF)
00184 A288 L2VPPAS4 (Contros mamory adrees 0x0071 0000 - X007L 7FFF)
Ox0184 AZEC L2MPPASS (Contros mamory adress x0071 8000 - X001 FFFF)
00184 A290 L2MPPASE (Contros mamory adarees 0x0072 0000 - ¥0072 7FFF)
Ox0184 AZ84 L2MPPAST (Contros mamory adress x0072 8000 - 0¥0072 FFFF)
00184 A28 L2MPPASE (Contros mamory adarees 0x0078 0000 - ¥0073 7FFF)
Ox0184 AZ9C L2MPPASS (Contros mamory adress x0072 8000 - 0¥0073 FFFF)
00184 A2A0 L2MPPA4O (Contros mamory adrees 0x0074 0000 - ¥0074 7FFF)
0184 AZAL L2MPPA4L (Contros mamory adress x0074 8000 - 040074 FFFF)
00184 A2A8 L2MPPA42 (Contros mamory adorees 0x0075 0000 - ¥0075 7FFF)
Ox0184 A2AG L2MPPA3 (Contros mamory adress x0075 8000 - 0¥0075 FFFF)
00184 A280 L2MPPA44 (Contros mamory adrees 0x0076 0000 - 0076 7FFF)
0184 AZB4 L2MPPA4S (Contros mamory adress x0076 8000 - 0¥0076 FFFF)
00184 A285 L2MPPALE (Contros mamory adarees 0x0077 0000 - ¥0077 7FFF)
0x0184 AZBC L2MPPAT (Contros mamory adress x0077 8000 - O¥0077 FFFF)
010184 A2CO L2MPPA4S (contros mamory adarees 0x0078 0000 - ¥0078 7FFF)
Ox0184 AZC4 L2MPPA4S (Contros mamory adress x0078 8000 - OY0078 FFFF)
00184 A2CB L2MPPASO (Contros mamory adrees 0x0079 0000 - ¥0079 7FFF)
0x0184 A2GC L2MPPASL (Contros mamory adress x0079 8000 - 040079 FFFF)
010184 A2D0 L2MPPAS2 (Contros mamory adrees 0X007A 0000 - 0X007A 7FFF)
00184 AZD4 L2MPPASS (Contros mamory adrees 0XD07A 8000 - 0X007A FFFF)
0x0184 A2D8 L2MPPAS4 (Contros mamory adorees 0X0075 0000 - 0X0075 7FFF)
0x0184 A2DC L2MPPASS (contros mamory adrees 0X0078 8000 - 0007 FFFF)
00184 A2E0 L2MPPASE (Contro mamory adrees 0X007C 0000 - 007G 7EFF)
Ox0184 AZE4 L2MPPAST (contros mamory adrees 0X007C 8000 - 04007C FFFF)
00184 A2E8 L2MPPAS (Contro mamory adrees 0x007D 0000 - 0¥007D 7EFF)
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Table 3-2. C674x L1/L2 Memory Protection Registers (continued)

HEX ADDRESS RANGE

REGISTER NAME

DESCRIPTION

L2 memory protection page attribute register 59

0x0184 A2EC L2MPPAS9 (controls memory address 0x007D 8000 - 0x007D FFFF)
L2 memory protection page attribute register 60
0x0184 A2FO L2MPPAGO (controls memory address 0x007E 0000 - Ox007E 7FFF)
L2 memory protection page attribute register 61
0x0184 A2F4 L2MPPAGL (controls memory address 0x007E 8000 - Ox007E FFFF)
L2 memory protection page attribute register 62
0x0184 A2F8 L2MPPAG2 (controls memory address 0x007F 0000 - Ox007F 7FFF)
L2 memory protection page attribute register 63
0x0184 A2FC L2MPPAG3 (controls memory address 0x007F 8000 - 0x007F FFFF)
0x0184 A300 - 0x0184 A3FF | - Reserved
0x0184 A400 L1IPMPFAR L1P memory protection fault address register
0x0184 A404 L1IPMPFSR L1P memory protection fault status register
0x0184 A408 L1IPMPFCR L1P memory protection fault command register
0x0184 A40C - 0x0184 A4FF |- Reserved
0x0184 A500 L1PMPLKO L1P memory protection lock key bits [31:0]
0x0184 A504 L1PMPLK1 L1P memory protection lock key bits [63:32]
0x0184 A508 L1PMPLK2 L1P memory protection lock key bits [95:64]
0x0184 A50C L1PMPLK3 L1P memory protection lock key bits [127:96]
0x0184 A510 L1PMPLKCMD L1P memory protection lock key command register
0x0184 A514 L1IPMPLKSTAT L1P memory protection lock key status register
0x0184 A518 - 0x0184 A5FF | - Reserved
0x0184 AB00 - 0x0184 AB3F |- Reserved.
L1P memory protection page attribute register 16
0x0184 AG40 L1IPMPPAL6 (controls memory address OXO0EQ 0000 - OXO0EQ 07FF)
L1P memory protection page attribute register 17
0x0184 A644 LIPMPPAL7 (controls memory address 0xOOEO 0800 - OxOOEO OFFF)
L1P memory protection page attribute register 18
0x0184 AG48 L1IPMPPAI8 (controls memory address 0xO0EO 1000 - OxO0EOQ 17FF)
L1P memory protection page attribute register 19
0x0184 AG4C LIPMPPAL9 (controls memory address 0xOOEO 1800 - OxO0EO 1FFF)
L1P memory protection page attribute register 20
0x0184 AB50 L1PMPPA20 (controls memory address 0xO0EO 2000 - OxO0EO 27FF)
L1P memory protection page attribute register 21
0x0184 A654 LIPMPPAZ1 (controls memory address 0xOOEO 2800 - OxO0EO 2FFF)
L1P memory protection page attribute register 22
0x0184 AG58 LIPMPPA22 (controls memory address OXO0EQ 3000 - OXO0EQ 37FF)
L1P memory protection page attribute register 23
0x0184 AG5C LIPMPPA23 (controls memory address 0xOOEO 3800 - OxOOEO 3FFF)
L1P memory protection page attribute register 24
0x0184 AG60 L1IPMPPA24 (controls memory address 0xO0EO 4000 - OxO0EO 47FF)
L1P memory protection page attribute register 25
0x0184 A664 LIPMPPA25 (controls memory address 0xOOEO 4800 - OxOOEO 4FFF)
L1P memory protection page attribute register 26
0x0184 AG68 L1IPMPPA26 (controls memory address OXO0EQ 5000 - OXO0EQ 57FF)
L1P memory protection page attribute register 27
0x0184 AG6C LIPMPPAZ7 (controls memory address 0xOOEO 5800 - OxOOEO 5FFF)
L1P memory protection page attribute register 28
0x0184 A670 L1IPMPPA28 (controls memory address OXO0EQ 6000 - OXO0EQ 67FF)
0x0184 AG74 L1PMPPA29 L1P memory protection page attribute register 29

(controls memory address 0xOOEO 6800 - OxOOEO 6FFF)

(1) These addresses correspond to the L1P memory protection page attribute registers 0-15 (LLPMPPAO-L1PMPPAL5) of the C674x
megamaodule. These registers are not supported for this device.
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Table 3-2. C674x L1/L2 Memory Protection Registers (continued)

HEX ADDRESS RANGE

REGISTER NAME

DESCRIPTION

L1P memory protection page attribute register 30

0x0184 A678 L1PMPPA30 (controls memory address 0XxOOEO 7000 - OXxO0EO 77FF)
L1P memory protection page attribute register 31
0x0184 A67C L1IPMPPA3L (controls memory address 0xO0EO 7800 - OXxO0EO 7FFF)
0x0184 A67F — 0x0184 ABFF | - Reserved
0x0184 AC00 L1DMPFAR L1D memory protection fault address register
0x0184 AC04 L1DMPFSR L1D memory protection fault status register
0x0184 AC08 L1DMPFCR L1D memory protection fault command register
0x0184 ACOC - 0x0184 ACFF |- Reserved
0x0184 AD0OO L1DMPLKO L1D memory protection lock key bits [31:0]
0x0184 AD04 L1DMPLK1 L1D memory protection lock key bits [63:32]
0x0184 AD08 L1DMPLK2 L1D memory protection lock key bits [95:64]
0x0184 ADOC L1DMPLK3 L1D memory protection lock key bits [127:96]
0x0184 AD10 L1DMPLKCMD L1D memory protection lock key command register
0x0184 AD14 L1DMPLKSTAT L1D memory protection lock key status register
0x0184 AD18 - 0x0184 ADFF |- Reserved
0x0184 AEQO - 0x0184 AE3F |- Reserved. @
L1D memory protection page attribute register 16
0x0184 AE40 L1DMPPA16 (controls memory address 0x0O0F0 0000 - 0XO0FO 07FF)
L1D memory protection page attribute register 17
0x0184 AE44 L1DMPPAL7 (controls memory address 0x00FO 0800 - 0xO0F0 OFFF)
L1D memory protection page attribute register 18
0x0184 AE48 L1DMPPA18 (controls memory address 0x0O0FO 1000 - 0XO0F0 17FF)
L1D memory protection page attribute register 19
0x0184 AE4C L1DMPPA19 (controls memory address 0x00F0 1800 - OxO0F0 1FFF)
L1D memory protection page attribute register 20
0x0184 AES0 L1DMPPA20 (controls memory address 0x0O0F0 2000 - 0XO0F0 27FF)
L1D memory protection page attribute register 21
0x0184 AES4 L1DMPPAZ1 (controls memory address 0x00FO0 2800 - 0xO0F0 2FFF)
L1D memory protection page attribute register 22
0x0184 AES8 L1DMPPA22 (controls memory address 0x00F0 3000 - 0XO0F0 37FF)
L1D memory protection page attribute register 23
0x0184 AESC L1DMPPAZ3 (controls memory address 0x00FO 3800 - 0x00F0 3FFF)
L1D memory protection page attribute register 24
0x0184 AE6O L1DMPPA24 (controls memory address 0x0O0FO 4000 - 0XO0F0 47FF)
L1D memory protection page attribute register 25
0x0184 AE64 L1DMPPAZ5 (controls memory address 0x00FO0 4800 - OxO0F0 4FFF)
L1D memory protection page attribute register 26
0x0184 AE68 L1DMPPAZ6 (controls memory address 0x0O0F0 5000 - 0XO0FO0 57FF)
L1D memory protection page attribute register 27
0x0184 AE6C L1DMPPAZ7 (controls memory address 0x00FO 5800 - 0xO0F0 5FFF)
L1D memory protection page attribute register 28
0x0184 AE70 L1DMPPA28 (controls memory address 0x0O0F0 6000 - 0XO0OFO 67FF)
L1D memory protection page attribute register 29
0x0184 AE74 L1DMPPAZ9 (controls memory address 0x00FO 6800 - 0xO0F0 6FFF)
L1D memory protection page attribute register 30
0x0184 AE78 L1DMPPA30 (controls memory address 0x0O0FO 7000 - OXO0F0 77FF)
0x0184 AE7C L1DMPPA31 L1D memory protection page attribute register 31

(controls memory address 0x00F0 7800 - OxO0F0 7FFF)

0x0184 AE80 — 0x0185 FFFF

Reserved

(2) These addresses correspond to the L1D memory protection page attribute registers 0-15 (LLDMPPAO-L1DMPPAL5) of the C674x
megamaodule. These registers are not supported for this device.
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3.4 Memory Map Summary

Note: Read/Write accesses to

illegal or reserved addresses in the memory map may cause undefined

behavior.
C6743 Top Level Memory Map
START END SIZE DSP MEM MAP EDMA MEM MAP | PRUSS MEM MAP | MASTER PERIPHERAL
ADDRESS ADDRESS MEM MAP
0x0000 0000 0x0000 OFFF 4K PRUSS Local
Address Space

0x0000 1000 0x006F FFFF
0x0070 0000 | Ox007F FFFF | 1024K | DSP L2 ROM® |
0x0080 0000 0x0081 FFFF
0x0082 0000 0x0083 FFFF 128K DSP L2 RAM |
0x0084 0000 0x00DF FFFF
0x00EO 0000 0x00EOQ 7FFF 32K DSP L1P RAM |
0x00EO 8000 O0x00EF FFFF
0x00F0 0000 0x00F0 7FFF 32K DSP L1D RAM |
0x00F0 8000 0x017F FFFF
0x0180 0000 0x0180 FFFF 64K DSP Interrupt

Controller
0x0181 0000 0x0181 OFFF 4K DSP Powerdown

Controller
0x0181 1000 0x0181 1FFF 4K DSP Security ID
0x0181 2000 0x0181 2FFF 4K DSP Revision ID
0x0181 3000 0x0181 FFFF
0x0182 0000 0x0182 FFFF 64K DSP EMC
0x0183 0000 0x0183 FFFF 64K DSP Internal

Reserved
0x0184 0000 0x0184 FFFF 64K DSP Memory

System

0x0185 0000 0x01BF FFFF
0x01CO0 0000 0x01CO0 7FFF 32K EDMA3 CC
0x01CO0 8000 0x01CO0 83FF 1024 EDMA3 TCO
0x01CO0 8400 0x01CO0 87FF 1024 EDMA3 TC1
0x01CO0 8800 0x01CO0 FFFF
0x01C1 0000 0x01C1 OFFF 4K PSC 0
0x01C1 1000 0x01C1 1FFF 4K PLL Controller
0x01C1 2000 0x01C1 3FFF
0x01C1 4000 0x01C1 4FFF 4K BootConfig
0x01C1 5000 0x01C1 FFFF
0x01C2 0000 0x01C2 OFFF 4K Timer64P 0
0x01C2 1000 0x01C2 1FFF 4K Timer64P 1
0x01C2 2000 0x01C2 2FFF 4K 12C 0
0x01C2 3000 0x01C2 FFFF
0x01C4 0000 0x01C4 OFFF 4K MMC/SD 0
0x01C4 1000 0x01C4 1FFF 4K SPI 0
0x01C4 2000 0x01C4 2FFF 4K UART 0
0x01C4 3000 0x01CF FFFF
0x01D0 0000 0x01DO0 OFFF 4K MCcASP 0 Control
0x01D0 1000 0x01D0 1FFF 4K MCcASP 0 AFIFO Ctrl
0x01DO0 2000 0x01D0 2FFF 4K MCcASP 0 Data

(1) The DSP L2 ROM is used for boot purposes and cannot be programmed with application code.
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C6743 Top Level Memory Map (continued)

START END SIZE DSP MEM MAP EDMA MEM MAP | PRUSS MEM MAP | MASTER PERIPHERAL
ADDRESS ADDRESS MEM MAP

0x01DO0 3000 0x01DO0 3FFF
0x01DO0 4000 0x01DO0 4FFF 4K McASP 1 Control
0x01DO0 5000 0x01DO0 5FFF 4K MCcASP 1 AFIFO Citrl
0x01D0 6000 0x01DO0 6FFF 4K McASP 1 Data
0x01D0 7000 0x01D0 CFFF
0x01D0 D000 | 0x01DO DFFF 4K UART2
0x01D0 E000 Ox01E1l 3FFF
0x01E1 4000 O0x01E1 4FFF 4K Memory Protection Unit 1
0x01E1 5000 0x01E1 5FFF 4K Memory Protection Unit 2
0x01E1 6000 0x01E1 FFFF
0x01E2 0000 O0x01E2 1FFF 8K EMAC Control Module RAM
0x01E2 2000 O0x01E2 2FFF 4K EMAC Control Module Registers
0x01E2 3000 O0x01E2 3FFF 4K EMAC Control Registers
0x01E2 4000 Ox01E2 4FFF 4K EMAC MDIO port
0x01E2 5000 O0x01E2 5FFF
0x01E2 6000 O0x01E2 6FFF 4K GPIO
0x01E2 7000 O0x01E2 7FFF 4K PSC1
0x01E2 8000 O0x01E2 8FFF 4K 12C1
0x01E2 9000 OX01EF FFFF
0x01F0 0000 0x01FO0 OFFF 4K eHRPWM 0
0x01F0 1000 0x01F0 1FFF 4K HRPWM 0
0x01F0 2000 0x01F0 2FFF 4K eHRPWM 1
0x01F0 3000 0x01F0 3FFF 4K HRPWM 1
0x01F0 4000 0x01F0 4FFF 4K eHRPWM 2
0x01F0 5000 0x01F0 5FFF 4K HRPWM 2
0x01F0 6000 0x01F0 6FFF 4K ECAP 0
0x01F0 7000 0x01FO0 7FFF 4K ECAP 1
0x01F0 8000 0x01F0 8FFF 4K ECAP 2
0x01F0 9000 0x01F0 9FFF 4K EQEP 0O
0x01F0 A00O 0x01F0 AFFF 4K EQEP 1
0x01FO0 BOOO 0x116F FFFF
0x1170 0000 0x117F FFFF | 1024K DSP L2 ROM®
0x1180 0000 0x1181 FFFF
0x1182 0000 0x1183 FFFF 128K DSP L2 RAM
0x1184 0000 0x11DF FFFF
0x11E0 0000 0x11EOQ 7FFF 32K DSP L1P RAM
0x11EO 8000 O0x11EF FFFF
0x11F0 0000 0x11FO0 7FFF 32K DSP L1D RAM
0x11F0 8000 OX5FFF FFFF
0x6000 0000 0x61FF FFFF 32M EMIFA async data (CS2)
0x6200 0000 0x63FF FFFF 32M EMIFA async data (CS3)
0x6400 0000 0x67FF FFFF
0x6800 0000 0x6800 7FFF 32K EMIFA Control Regs
0x6800 8000 OXAFFF FFFF
0xB000 0000 0xB000 7FFF 32K EMIFB Control Regs
0xB000 8000 OxBFFF FFFF

(2) The DSP L2 ROM is used for boot purposes and cannot be programmed with application code.
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C6743 Top Level Memory Map (continued)

START END SIZE DSP MEM MAP EDMA MEM MAP | PRUSS MEM MAP | MASTER PERIPHERAL
ADDRESS ADDRESS MEM MAP
0xC000 0000 OxC7FF FFFF | 128M EMIFB SDRAM Data

0xC800 0000

OXFFFF FFFF
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3.5 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.

3.5.1 Pin Map (Bottom View)

Figure 3-3 and Figure 3-4 show the pin assignments for ZKB package and PTP packages, respectively.

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
POCK | cogprsy ENA D[}
T AXRIOY EQEP1Y EWACSE EMA AD) | EMA Al | EmA A8y MICSD_ DATI)
Vss Vss P4} NC oPs[2l/ fgg% GP2i6] NC GP1[] GP1K] GP1l) NC POy PO Vss Vss
BOOT[2] BoOT[12)
SPIO_ENK
UARTO_RXD! SPIO_ENA/ {spig sompoy | -
. UARTO.CTS/ EWA OF/ EMA ALY EMA DR EMA D[1)
R| oo AXRINY | 1200 SDA | UART2RXDY| Tian g ™| BOBROI | poray | EMABAION | yyesp gl | EVAAISY | EMAAISY NC [mvcsopaTzy| poprop [mmesooaTiy|  Dvop
GP4[1] | TME4POIN1Z |  GPS[12] P GPS[0) o) GP1[14] eP1f) GP1[5] GP1(9] PO GPolt]
GP5[8/BOOT]S) 3] BOOT(]
BOOT[3]
UARTO_TXO) SPIO_SMOW) | =
p | ARSI xRipy | pooscu |uart2 Txor| LSO | T Eqepos) |EMACSIAV| gy gy | EVAMD T Ewa aey | Ema ATy EMA_DI4Y EA DY
eaei | ARV | ooy | WARTZON  crisy | oPaiy | PR famicsp cuor| SO | EAA NG [Mvosoowéy| aportz | wmcsDoATEY|  Gpo)
GP43] oo BOOTEL | gory | BOOTIS) GP1Rl ) 6RO
ARIE) | ARI4Y S| et sow EMA DG} EMA DI5)
UARTORTS/| 1261 X X
N | epwmz/ | EQEPIBI NC EQEPOB/ |  GPS) EMé;,VZ"[’?g][OV NC E’g’;{a{g?]/ E”é’;fs[]a]/ E”é’;;’gq]/ E’g’;;ﬁ[;]z]/ GPOS)  |MMCSD_DATIG)| GPo[t4] | MMCSDDATS  GPo[13]
GPAfs] GPafd] Grsy | BOOTI GPOje] GPOLs]
BOOTI4]
EVAWE/ EMAD[TY
" AXRI[B) [ AXRI[7) | AXR1[6) AXRO[12)/ MMCSD_DAT[7y
NC EPWMIA/ | EPWMIBI | EPWM2A/ |  DVop Ves Ves DVop DVop Ves Ves DVop i NC | epottel
GPAfs] PAfT] GPA] so0i soon
ACLKR1/
| aeikry | Ecary | aRsrw N
oi | o | Gpans NC DVop CVop Ves Ves Ves Ves DVoo DVpp | EWBLCAS NC NC NC
6P4[12)
AHCLKXIT | ACLKXHT [ ohBXE EVB_WE_
K| cprrie | Epwiosr | EPwwon [EPWNSYCE T oy CVop CVop Ves Ves CVop CVop DVop NC DaWp) | EVBWE NC
oete) | epars] [P GPS[15]
J o EMUO/ EMB_D[5) EMB_DIS) | EMB_D[7Y
™S DI D0 ST | Eho CVop CVop Ves Ves CVop CVop Voo el NC o) o]
H RSV4 NC TCK NC NC RVop CVop Vss Vss CVop CVop RVbp Erg%st[]a]/ NC NC E%%SDE]’
G CVop Vss RESET Vss DVop CVop CVop Vss Vss CVop CVop DVpp E’g%g%[; v NC NC E%%BDZ[]Z V
F| oscout | osciN NC Vss DVpp CVop RSV1 Vss Vss Vss DVop DVop E%iﬁ%[;f]/ NC NG E’g%sDo[]O]/
E | pLLO_VSSA [ Oscvss NC NC DVop Vss Vss DVop DVop Vss Vss DVop Er(m}%[a[;]s]/ NC NC E’g%%[l?]/
AMUTEY | AFSXO/ AXROEY | AXRORY
D |povobA| Ne NG EPWMTZ | GP2[13) Aéggl[ﬁ%]/ RMIL_RXER/ | RMITXEN/ | EVB CS[0] E”é%,fz[?]/ E”é%’[*gl/ E@Eﬂ’?ﬁ" E'g%g]g]’ Er(m}%[a[g]o]/ E“é%e%q;]’ Er(m}%[a[;]z]/
GPafia] | BOOTHO] = P32
ACLKX0/ I
AXROE) | AXRO[Y VB WE
c AFSRO | ECAPD | AXROWY EMB_BAY | EMB.AUY | EMB A | EMBA) MBWE_ | pyp prgy
NC NC NC opatzl | APwMor | GP3g) RM'('BT,ngsD”]/ RMgT,TSXP“V GPTM] o) GPTLT P11 | EMB-SDCKE| EMB_CLK gggw GPB[g]
s ] i {14
ACLKRO/
AHCLKXO/ | AXROIS) | AXRo[y | AXRooy
B| Rsw2 Vss Vss ECAP1/ | \LicLkx2/ | MDIO_D/ | RMILRXD[oy | RMiL_TxDjoy | EMB.BAIY | EMB_AR2) | EMBAl6) | EMB A[t1) NC NC EMBANZY | gy
APWNIY/ P[] Pl oPTEl | GPTIH3] GP3[13]
o GPai1] | GP3@l aP3lY] P30
[15]
AHCLKRO/ /
RMIL MHZ | AROTY | AXROBY
Al vgs Vss Vss 50_CLK/ Aégg[[”]]’ MDIO_CLK/ | RMILCRS.DV/| EWB RAS E“gi;ﬁ[;?]/ E”éﬁ,fs[]a]/ E"é%;gq]/ NC NC NC Vss Vss
GP2[14)/ GP3[7] GP3[3]
BOOTI11]
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16

Note: NC = No Connect

Figure 3-3. Pin Map (ZKB)
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54T EMA_D[7)/MMCSD_DAT[7}/GP0[7}/BOOT[13]

53T 1DV

55 [T ] EMA_WE/AXRO[12J/GP2[3/BOOT[14]
51 [ EMA_D[5/MMCSD_DAT[5]/GPO[5]
49 T ] EMA_D[4/MMCSD_DAT[4)/GPO0[4]
48 [T EMA_D[3J/MMCSD_DAT(3)/GP0[3]
4711 DVoo

46 [T EMA_D[2)/MMCSD_DAT[2}/GP0[2]
45 [T EMA_D[1JMMCSD_DAT[1}/GPO[1]

50T _JCVp

52T ] EMA_D[6)/MMCSD_DAT[6]/GPO[6]

60 [T EMB_WE_DQM[0J/GP5[15]

59T ] EVMB WE

85— EMB_WE_DQM[T/GP5[14]

84 [T 1 EMB_D[8)/GP6[8]
71— DVoo

70 __1_] EMB_D[2)/GP6[2]
69T 1 CVoo

68 [__T__1 EMB_D[3]/GP6[3]
67 F—T 1 Rvoo

66 [__1__1 EMB_D[4]/GP6[4]
65T 1 DVoo

64 T 1 EMB_D[5)/GP6[5]
63 [__1__1 EMB_D[6]/GP6[6]
6211 EMB_D[7)/GP6[7]
61T 1CVo

58 =T DVoo
571 ] EMB_CAS
56T CVoo

73T ] EMB_D[0}/GP6[0]
72 [T EMB_D[1)/GP6[1]

76 [T ] EMB_D[14)/GP6[14]
74T EMB_D[15)/GP6[15]

75T 1DVoo

78 [T EMB_D[13J/GP6[13]

7 CVop

79 T EMB_D[12)/GP6[12]

8711 DVoo

861 _]EMB_CLK
83T ] EMB_D[9)/GP6[9]
82T ] EMB_D[10}/GP6[10]
81T 1DVo

80 [T EMB_D[11J/GP6[11]

88 [T EMB_SDCKE

(77)

loledo/lolax.L”IIwa/lolouxy [T}
[Vedo/MlaxL nws/llodxy 1]
[Zledo/NaxX L wa/lzloxxy [T

Thermal Pad

[eledo/Aa” sHO Iw/lelovxy [T
[vledo/lolaxa” IInalodxy 1]
[sledo/lilaxy wa/slodxy T

[oledoruaxy IIa/lolouxy [T}

[Zledonno olaw/lzlodxy [T
[8ledora”olan/iglouxy [T

lovledorlolouxy [T}
[Lledoriilodxy T

[2112d9/0NMdV/0dYO3/0X3H 10V [T
lo1lLoo8/ellzdo/oxsdv [T

1111008/ 112dOMT0 ™08 ZHN IINE/OEM TOHY [T
[511zdO/LWMdV/LdYO3/08X 10V [T}

[r1lvdo/ZINMd3/L3LNNY [T}

vy T J[z1lLoog/lolodo/loliva asowiola ving

[ vdolay wwa

T 1[olidofoly vina

[T Jislhdorlslv vw3

[T Jlvlidolylv vw3

eef T J]%a

[elLdo/lely Y3

[T _1[clido/ano asonn/lzlv vina
T 1[1Ldon10 asown/illv vina
T 1lolidofolv vina

sz T 1990

T JloMidorolly vin3

[T lelidoMilve vina

[T 1[rilido/olva vna

[T 1isilioo8/lsledo/lzlso vy

[T 1 [lzdo/lellouxv/30 YIN3

[T 1olzdo/elso v

0z T 1990

[T 1 lovlzdo/olLivm Y3

[T 1[11008/115d49/S04303/[0JONIS 0IdS
[T 1 (0lL008/0l5d9/104303/0lINOS 0ldS
[Z]1008/1215d9/S1d303
SLf_1_%a

[T [dlLoos/lelsdovas™ 1ozl

[T 1[slioog/lslsdoos™ 1ozl

[T 11el1008/[€]5d9/¥0d30I/SLO_0LHYN/YNT 0ldS
[T 1 [cl1008/[2]sdo/Ld303M1D 0IdS

[T [v]L008/¥lsd9/804303/S1y_014vN/[0]SOS 0IdS
[ [e1lsdo/ax1 zidvn

[T 1lotlsdo

[ [6]1008/[6]5d9/z1 LNO™0d¥INLIOS ™ 00ZI/aX L 018YN
[T 1[811008/8l5d9/ZLNI 0dPINLVAS 00ZI/aXH 014V
[T [olvdorloliuxy

o —
CVop CT__J147
RSV4 [T_J148
RSV3 [T 149

RSV2 [T —}133
NC [T__§134

NC T35

NC [_IT_§136

NC T} 137

NC [T 138
NC T4 139

NC T 140

| —— Y
PLLO_VSSA T} 142
TRST [T 150
DVoo [_T_151
T™MS [T_J152
TOIT_]153
CVop ) 154
TCK [T} 155
TDO [T_J156
GP7[14] T} 157
DVoo [T 158
RVoo (_T_}159

AHCLKX1/EPWMOB/GP3[14] [T 160

CVoo [(_T__§161

ACLKX1/EPWMOA/GP3[15] [T} 162

AFSX1/EPWMSYNCI/EPWMSYNCO/GP4[10] _T__§163

DVop T} 164

ACLKR1/ECAP2/APWM2/GP4[12] [_T_] 165

CVop (T} 167

AXR1[BJEPWM1A/GP4[8] T 168
AXRI[7TVEPWM1B/GP4[7] [T} 169
AXR1[6JEPWM2A/GPA[6] [T 170
AXR1[5)EPWM2B/GP4(5] T 171

DVpp (CT__J172
AXR1[4JEQEP1BIGP4[4] [T 173
AXR1[3VEQEP1A/GP4[3] [_T_§ 174

OSCIN [T} 143
0scvss T 144
0SCOUT [T 145

RESET

PLLO_VDDA
AFSR1/GP4[13] [T 166

AXR1[2/GP4[2] [T} 175

AXR[1Y/GPA[] ] 1760
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3.6 Terminal Functions

Table 3-3 to Section 3.6.17 identify the external signal names, the associated pin/ball numbers along with
the mechanical package designator, the pin type (I, O, 10, OZ, or PWR), whether the pin/ball has any
internal pullup/pulldown resistors, whether the pin/ball is configurable as an 10 in GPIO mode, and a
functional pin description.

3.6.1 Device Reset and JTAG

Table 3-3. Reset and JTAG Terminal Functions

SIGNAL NAME PINNO TYPE® | pULL® MUXED DESCRIPTION
PTP ZKB
RESET
RESET 146 G3 | Device reset input
JTAG
T™MS 152 J1l | IPU JTAG test mode select
TDI 153 J2 | IPU JTAG test data input
TDO 156 J3 O IPU JTAG test data output
TCK 155 H3 | IPU JTAG test clock
TRST 150 J4 I IPD JTAG test reset
EMUO/GP7[15] - J5 1/0 IPD GPIO Emulation Signal
(1) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for
that particular peripheral.
(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor

3.6.2 High-Frequency Oscillator and PLL

Table 3-4. High-Frequency Oscillator and PLL Terminal Functions

SIGNAL NAME PINNO TYPE® | pPULL® DESCRIPTION
PTP ZKB
1.2-V OSCILLATOR
OSCIN 143 F2 | Oscillator input
OSCouT 145 F1 O Oscillator output
OSCVSSs 144 E2 GND Oscillator ground (for filter only)
1.2-V PLL

PLLO_VDDA 141 D1 PWR PLL analog Vpp (1.2-V filtered supply)
PLLO_VSSA 142 El GND PLL analog Vgg (for filter)
(1) I =Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for
that particular peripheral.
(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor
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3.6.3 External Memory Interface A (ASYNC)

Table 3-5. External Memory Interface A (EMIFA) Terminal Functions

PIN NO
SIGNAL NAME TYPE® | pULL® MUXED DESCRIPTION
PTP  ZKB

EMA_D[7]/MMCSD_DAT[7]/GP0[7]/BOOT[13] 54  Mi15 I/0 IPU | MMC/SD, GPIO, BOOT
EMA_D[6]/MMCSD_DAT[6]/GP0[6] 52 N13 110 IPU
EMA_D[5]/MMCSD_DAT[5]/GP0[5] 51 N15 110 IPU
EMA_D[4]/MMCSD_DAT[4]/GP0[4] 49 P13 I/0 IPU

MMC/SD, GPIO EMIFA data bus
EMA_D[3]/MMCSD_DAT[3]/GP0[3] 48 P15 I/0 IPU
EMA_D[2]/MMCSD_DAT[2]/GP0[2] 46 R13 I/0 IPU
EMA_D[1]/MMCSD_DAT[1]/GPO[1] 45  R15 110 IPU
EMA_D[0]/MMCSD_DAT[0]/GP0[0]/BOOT[12] 44  T13 110 IPU | MMC/SD, GPIO, BOOT
EMA_A[12]/GP1[12] 42 N11 o IPU
EMA_A[11)/ GP1[11] 41 P11 o IPU
EMA_A[10]/GP1[10] 27 N8 o IPU
EMA_A[9]/GP1[9] 40  R11 o IPU
EMA_A[8]/GP1[8] 39 T11 o IPU

GPIO EMIFA address bus
EMA_A[7]/GP1[7] 37 N10 o IPD
EMA_A[6]/GP1[6] 36 P10 o IPD
EMA_A[5]/GP1[5] 35  R10 o IPD
EMA_A[4]/GP1[4] 34  TI10 o IPD
EMA_A[3]/GP1[3] 32 N9 o IPD
EMA_A[2]/MMCSD_CMD/GP1[2] 31 P9 o IPU

MMCSD, GPIO
EMA_A[1]/MMCSD_CLK/GP1[1] 30 R9 o IPU EMIFA address bus
EMA_A[0]/GP1[0] 29 T9 o IPD
EMA_BA[1]/GP1[13] 26 P8 o IPU |GPIO EMIEA bank
EMA_BA[0]/GP1[14] 25 R8 o} IPU address
EMA_CS[3] /GP2[6] 21 T7 O IPU GPIO EMIFA Async Chip
EMA_CS[2] /GP2[5//BOOT[15] 23 P7 o} IPU | GPIO, BOOT Select
EMA_WE /AXRO[12])/GP2[3]/BOOT[14] 55  Mi13 o IPU | MCASPO, GPIO, BOOT | EMIFA write enable
EMA_OE /AXRO[13)/GP2[7] 2 R7 o IPU | McASPO, GPIO Er,:/gl'):lé output
EMA_WAIT[0}/ GP2[10] 19 N6 | IPU | GPIO EMIFA wait

input/interrupt

(1) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for

that particular peripheral.

(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor
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3.6.4 External Memory Interface B (SDRAM only)

Table 3-6. External Memory Interface B (EMIFB) Terminal Functions

SIGNAL NAME PIN NO TYPE® PULL® MUXED DESCRIPTION
PTP ZKB
EMB_D[15]/GP6[15] 74 F13 110 IPD
EMB_D[14]/GP6[14] 76 E16 110 IPD
EMB_D[13]/GP6[13] 78 E13 110 IPD
EMB_D[12]/GP6[12] 79 D16 110 IPD
EMB_D[11]/GP6[11] 80 D15 110 IPD
EMB_D[10]/GP6[10] 82 D14 110 IPD
EMB_D[9]/GP6[9] 83 D13 110 IPD
EMB_D[8]/GP6[8] 84 C16 110 IPD
EMB_D[7)/GPe[] = 16 o o5 GPIO EMIFB SDRAM data bus
EMB_D[6]/GP6[6] 63 Ji5 110 IPD
EMB_D[5]/GP6[5] 64 Ji3 110 IPD
EMB_D[4]/GP6[4] 66 H16 110 IPD
EMB_D[3]/GP6[3] 68 H13 110 IPD
EMB_D[2]/GP6[2] 70 G16 110 IPD
EMB_D[1])/GP6[1] 72 G13 110 IPD
EMB_D[0]/GP6[0] 73 F16 110 IPD
EMB_A[12]/GP3[13] 89 B15 o} IPD
EMB_A[11]/GP7[13] 91 B12 o} IPD
EMB_A[10]/GP7[12] 105 A9 o} IPD
EMB_A[9]/GP7[11] 92 C12 o IPD GPIO EMIFB SDRAM row/column address
EMB_A[8]/GP7[10] 94 D12 o} IPD bus
EMB_A[7]/GP7[9] 95 All o} IPD
EMB_A[6]/GP7[8] 96 B11 o} IPD
EMB_A[5]/GP7[7] 97 c11 o} IPD
EMB_A[4]/GP7[6] 98 D11 o} IPD
EMB_A[3]/GP7[5] 100 A10 o} IPD
EMB_A[2]/GP7[4] 101 B10 (@) IPD EMIFB SDRAM row/column address
EMB_A[1])/GP7[3] 102 C10 o} IPD GPIO
EMB_A[0])/GP7[2] 103 D10 o} IPD
EMB_BA[1]/GP7[0] 106 B9 o} IPU
EMIFB SDRAM bank address
EMB_BA[0]/GP7[1] 107 c9 o} IPU
EMB_CLK 86 Cl4 o} IPU EMIF SDRAM clock
EMB_SDCKE 88 Cc13 o} IPU EMIFB SDRAM clock enable
EMB_WE 59 K15 110 IPU SPIO EMIFB write enable
EMB_RAS 110 A8 (@) IPU EMIFB SDRAM row address strobe
EMB_CAS 57 L13 o) IPU EMIFB column address strobe
EMB_CS[0] 108 D9 o) IPU EMIFB SDRAM chip select 0
EMB_WE_DQM[1] 85 C15 o IPU GPIO EMIFB write enable/data mask for
EMB_WE_DQMI[0] 60 K14 o} IPU EMB_D
(1) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for

that particular peripheral.

(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor
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3.6.5 Serial Peripheral Interface Modules (SPIO0)

Table 3-7. Serial Peripheral Interface (SPI) Terminal Functions

PIN NO . ,

SIGNAL NAME TYPE® | pULL® MUXED DESCRIPTION

PTP  ZKB
SPIO
SPI0_SCS[0] /UARTO_RTS/EQEPOB/GPS[4)/BOOT[4] | 9 N4 110 IPU g/;fgoégg?os, SPIO chip select
UARTO, EQEPOA,
SPI0_ENA /UARTO_CTS/EQEPOA/GP5([3]/BOOT[3] 12 RS 1o PU | 2or0 BooT SPI0 enable
SPI0_CLK/EQEP1I/GP5[2}/BOOT[2] 11 75 e IPD | eQEP1, GPIO, BOOT | SPIO clock
SPI0_SIMO[O]/EQEPOS/GPS[1)/BOOT1] 18 P6 1o IPD | eQEPO, GPIO, BOOT i':ge‘:?éits'a"e"”'
SPI0_SOMI[0]/EQEPOI/GP5[0)/BOOT(0] 17 R6 1o IPD | eQEPO, GPIO, BOOT | SPI0 data slave-
out-master-in

(1) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.
Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for
that particular peripheral.

(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor

3.6.6 Enhanced Capture/Auxiliary PWM Modules (eCAPO, eCAP1, eCAP2)

The eCAP Module pins function as either input captures or auxiliary PWM 32-bit outputs, depending upon
how the eCAP module is programmed.

Table 3-8. Enhanced Capture Module (eCAP) Terminal Functions

PIN NO " )
SIGNAL NAME op KB TYPE® | PULL® MUXED DESCRIPTION
eCAPO
enhanced capture 0 input or
ACLKX0/ECAPO/APWMO/GP2[12] 126 c5 110 IPD | McASPO, GPIO auxiliary PWM 0 output
eCAP1
ACLKRO/ECAPL/APWM1/GP2[15] 130 B4 o) IPD | MCASPO, GPIO enhanced capture 1 input or
auxiliary PWM 1 output
eCAP2
enhanced capture 2 input or
ACLKR1/ECAP2/APWM2/GP4[12] 165 L2 110 IPD | McASP1, GPIO auxiliary PWM 2 output

(1) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.
Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for
that particular peripheral.

(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor
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3.6.7 Enhanced Pulse Width Modulators (eHRPWMO, eHRPWM1, eHRPWM2)

Table 3-9. Enhanced Pulse Width Modulator (eHRPWM) Terminal Functions

PIN NO L )
SIGNAL NAME TYPE® | puLL® MUXED DESCRIPTION
PTP ZKB
eHRPWMO
eHRPWMO A output (with
ACLKX1/EPWMOA/GP3[15] 162 K3 IO IPD MGASPL GPIO high-resolution)
AHCLKX1/EPWMOB/GP3[14] 160 K2 110 IPD eHRPWMO B output
MCcASP1,
AMUTE1/EPWMTZ/GP4[14] 132 D4 I/0 IPD eHRPWM1, GPIO, eHRPWMO trip zone input
eHRPWM2
MCASP1 Sync input to eHRPWMO
AFSX1/EPWMSYNCI/EPWMSYNCO/GP4[10] 163 K4 1/0 IPD ’ module or sync output to
eHRPWMO, GPIO
external PWM
eHRPWM1
AXR1[8/EPWMLA/GP4(8] 168 M2 1e) IPD eHRPWML A (with high-
McASP1, GPIO resolution)
AXR1[7)//EPWM1B/GPA[7] 169 M3 110 IPD eHRPWM1 B output
McASP1,
AMUTEL/EPWMTZ/GP4[14] 132 D4 110 IPD eHRPWMO, GPIO, eHRPWML trip zone input
eHRPWM2
eHRPWM2
eHRPWM2 A (with high-
AXR1[6]//EPWM2A/GP4[6 170 M4 I/0 IPD .
1o el McASP1, GPIO resolution)
AXR1[5/EPWM2B/GP4[5] 171 N1 110 IPD eHRPWM2 B output
MCcASP1,
AMUTE1/EPWMTZ/GP4[14] 132 D4 I/0 IPD eHRPWMO, GPIO, eHRPWM2 trip zone input
eHRPWM2
(1) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for

that particular peripheral.

(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor
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3.6.8 Enhanced Quadrature Encoder Pulse Module (eQEP)

Table 3-10. Enhanced Quadrature Encoder Pulse Module (eQEP) Terminal Functions

PIN NO ) ,
SIGNAL NAME TYPE® | pULL® MUXED DESCRIPTION
PTP  ZKB
eQEPO
SPI0_ENA/UARTO_CTS/EQEPOA/GP5[3]/BOOT[3] 12 RS | IPU eQEPOA quadrature
SPIO, UARTO, input
GPIO, BOOT
SPI0_SCS[0J/UARTO_RTS/EQEPOB/GPS[4)/BOOTI4] 9 N4 | IPU i‘f]QpEtPOB quadrature
SPI0_SOMI[0}/EQEPOI/GPS[0}/BOOTI0] 17 R6 | IPD eQEPO index
SPI0, GPIO, BOOT
SPI0_SIMO[0}/EQEPOS/GPS5[1)/BOOT[1] 18 P6 | IPD eQEPO strobe
eQEP1
AXR1[3/EQEP1A/GPA3] 174 P1 | IPD %%Etpm quadrature
MCASP1, GPIO y
AXR1[4/EQEP1B/GPA[4] 173 N2 | IPD i‘f]QpEtplB quadrature
SPI0_CLK/EQEPLI/GP5[2)/BOOT][2] 11 T5 | IPD | SPI0, GPIO, BOOT | eQEP1 index
EQEP1S/GPS5[7]/BOOT[7] 6 T6 | IPD | GPIO, BOOT eQEP1 strobe
(1) I =Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for
that particular peripheral.
(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor
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3.6.9 Boot

Table 3-11. Boot Terminal Functions®
PIN NO ) 5
SIGNAL NAME TYPE®@ | pULL® MUXED DESCRIPTION
PTP  ZKB
EMA_CS[2]/GP2[5)/BOOT[15] 23 P7 [ IPU | EMIFA, GPIO BOOT[15]
EMA_WE/AXRO[12)/GP2[3/BOOT[14] 55 M13 | pu | EMEA MCASPO, | BooT(14]
EMA_D[7//MMCSD_DAT[7]/GPO[7]/BOOT[13] 54  Mi15 [ IPU | EMIFA, MMC/SD, | BOOT[13]
EMA_D[0)/MMCSD_DAT[0}/GPO[0}/BOOT[12] 44 T13 [ IPU | GPIO BOOT[12]
AHCLKRO/RMI_MHZ_50_CLK/GP2[14)/BOOT[11] 129 A4 | PD | MERSPOEMAC goo)
AFSX0/GP2[13)/BOOT[10] 127 D5 [ IPD | McASPO, GPIO BOOT[10]
UARTO, 12C0,
UARTO_TXD/I2C0_SCL/TM64P0_OUT12/GP5[9]/BOOTI[9] 3 P3 [ IPU | Tiner0, GPIO BOOTI[9]
UARTO, 12C0,
UARTO_RXD/I2C0_SDA/TM64P0_IN12/GP5[8]/BOOT[8] 2 R3 [ IPU | Fimero. GPIO BOOT(8]
EQEP1S/GP5[7)/BOOT[7] 16 T6 [ IPD | eQEP1, GPIO BOOT(7]
12C1_SDA/GP5[6]/BOOT[6] 14 N5 [ IPU BOOT(6]
12C1, GPIO
12C1_SCL/GP5[5]/BOOT[5] 13 P5 [ IPU BOOT(5]
SPI0, UARTO,
SPI0_SCS[0J/lUARTO_RTS/EQEPOB/GP5[4]/BOOT[4] 9 N4 [ IPU | SoEPO, GPIO BOOT[4]
SPI0, UARTO,
SPI0_ENA/UARTO_CTS/EQEPOA/GP5[3]/BOOT[3] 12 R5 [ IPU | COEPO, GPIO BOOT(3]
SPI0_CLK/EQEP1I/GP5[2)/BOOT[2] 11 T5 [ IPD | SPIO, eQEP1, GPIO | BOOT[2]
SPI0_SIMO[0JEQEPOS/GP5[1)/BOOT[1] 18 P6 [ IPD BOOT[1]
SPI0, eQEPO, GPIO
SPI0_SOMI[0JEQEPOI/GP5[0]/BOOT[0] 17 R6 [ IPD BOOTI0]
(1) Boot decoding will be defined in the ROM datasheet.
(2) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for
that particular peripheral.
(3) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor
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Universal Asynchronous Receiver/Transmitters (UARTO, UART2)

Table 3-12. Universal Asynchronous Receiver/Transmitter (UART) Terminal Functions

PIN NO " )
SIGNAL NAME TYPE® | pULL® MUXED DESCRIPTION
PTP  ZKB
UARTO
12C0, BOOT, UARTO receive
UARTO_RXD/I2CO_SDA/TM64P0_IN12/GP5[8]/BOOT[8] 2 R3 I IPU | fimer0. GPIO. data
12C0, Timer0, UARTO transmit
UARTO_TXD/I2CO_SCL/TM64P0_OUT12/GP5[9)/BOOT[9] | 3 P3 o) IPU | 5510, BOOT data
UARTO ready-to-
SPI0_SCS[0]/ UARTO_RTS /EQEPOB/GP5[4)/BOOT[4 9 N4 o) IPU
_SCS(O] - Q X X SPIO, eQEPO, send output
GPIO, BOOT to-
SPI0_ENA/ UARTO_CTS /EQEPOA/GPS[3]/BOOTI[3] 12 RS | IPU UARTO clear-to
send input
UART2
UART2_RXD/GPS5[12] 7 R4 | IPU g;gTz receive
GPIO ,
UART2_TXD/GP5[13] 8 P4 0 IPU LR RT2 transmit
(1) I =Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for

that particular peripheral.

(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor

3.6.10

Inter-Integrated Circuit Modules (12C0, 12C1)

Table 3-13. Inter-Integrated Circuit (I2C) Terminal Functions

PIN NO . ,
SIGNAL NAME oTp KB TYPE® | pULL® MUXED DESCRIPTION
12C0
UARTO_RXD/I2CO_SDA/TM64P0_IN12/GPS5[8]/BOOTI8] 2 R3 1o IPU g/;fgoégg?ro, 12C0 serial data
UARTO_TXD/I2CO_SCL/TM64P0_OUT12/GP5[9)/BOOT[9] | 3 P3 1o PU | o0, D0 12c0 serial clock
12Cc1
12C1_SDA/GP5[6]/BOOT[6] 14 N5 e IPU 12C1 serial data
GPIO, BOOT :
12C1_SCL/GP5[5]/BOOTI5] 13 P5 1/0 IPU 12C1 serial clock

(1) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.
Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for
that particular peripheral.

(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor
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3.6.11 Timers
Table 3-14. Timers Terminal Functions
PIN NO
SIGNAL NAME TYPE®D | pULL®@ MUXED DESCRIPTION
PTP  ZKB

TIMERO

UARTO_RXD/I2CO_SDA/TM64P0_IN12/GP5[8]/BOOT[8] 2 R3 I IPU Timer0 lower input
UARTO, 12CO, :

UARTO_TXD/I2CO_SCL/TM84P0_OUT12/GP5[9)/BOOTI9] | 3 P3 o) IPU | GPIO, BOOT ELT;J? lower

TIMER1 (Watchdog )

No external pins. The Timerl peripheral pins are not pinned out as external pins.

@

| = Input, O = Output, /O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for

that particular peripheral.
IPD = Internal Pulldown resistor, IPU = Internal

@

Pullup resistor

3.6.12 Multichannel Audio Serial Ports (McASPO, MCASP1)

Table 3-15. Multichannel Audio Serial Ports (McASPs) Terminal Functions

PIN NO L ,
SIGNAL NAME oTh 7KB TYPE® | PULL® | MUXED DESCRIPTION
McASPO
EMA_OE/AXRO[13]/GP2[7] 22 R7 /0 IPU |EMIFA, GPIO
EMA_WE/AXRO[12]/GP2[3)/BOOT[14] 55  M13 /0 IPU | EMIFA, GPIO, BOOT
AXRO[11]/ GP3[11] 124 A5 /0 IPD  |GPIO
AXRO[10]/GP3[10] 123 D6 /0 IPD  |GPIO
AXRO[9]/GP3[9] 122  C6 /0 IPD  |GPIO
AXRO[8]/MDIO_D/GP3[8] 121  B6 /0 IPU
MDIO, GPIO
AXRO[7]/MDIO_CLK/GP3[7] 120 A6 /0 IPD MCASPO serial dat
C. serial data
AXRO[6]/RMII_RXER/GP3[6] 118 D7 /0 IPD
AXRO[5]/RMII_RXDI[1]/GP3[5] 117 c7 /0 IPD
AXRO[4]/RMII_RXD[0]/GP3[4] 116  B7 /0 IPD
AXRO[3]/RMII_CRS_DV/GP3[3] 115 A7 /0 IPD | EMAC, GPIO
AXRO[2]/RMII_TXEN/GP3[2] 113 D8 /0 IPD
AXRO[1]/RMII_TXD[1}/GP3[1] 112 c8 /0 IPD
AXRO[0]/RMII_TXD[0}/GP3[0] 111 B8 /0 IPD
AHCLKX0/GP2[11] 125  BS5 1o IPD | GPIO MCASPO transmit
master clock
ACLKXO/ECAPO/APWMO/GP2[12] 126  C5 110 IPD | eCAPO, GPIO Z'gCAkSPO transmit bit
AFSX0/GP2[13)/BOOT[10] 127 D5 110 IPD | GPIO, BOOT (hOASPY lransmit
rame sync
AHCLKRO/RMII_MHZ_50_CLK/GP2[14/BOOT[11] | 129 A4 110 IPD | EMAC, GPIO, BOOT | MCASPO receive
master clock
ACLKRO/ECAPL/APWML/GP2[15] 130 B4 1o IPD | eCAP1, GPIO E’I'gcAkspo receive bit
AFSRO/GP3[12] 131 c4 Ie IPD | GPIO ZI%ACSPO receive frame
(1) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for

that particular peripheral.
IPD = Internal Pulldown resistor, IPU = Internal

@

Pullup resistor
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Table 3-15. Multichannel Audio Serial Ports (McASPs) Terminal Functions (continued)

PIN NO . )
SIGNAL NAME TYPE® | PULL® | MUXED DESCRIPTION
PTP  ZKB
McASP1

AXR1[8]/EPWMLA/GPA4[8] 168 M2 110 IPD | eHRPWML A, GPIO
AXR1[7]/EPWMLB/GPA4[7] 169 M3 110 IPD | eHRPWML B, GPIO
AXR1[6]/EPWM2A/GPA4[6] 170 M4 110 IPD | eHRPWM2 A, GPIO
AXR1[5]/EPWM2B/GPA4[5] 171 N1 110 IPD | eHRPWM2 B, GPIO
AXR1[4]/EQEP1B/GP4[4] 173 N2 110 IPD McASP1 serial data

eQEP, GPIO
AXR1[3]/EQEP1A/GP4[3] 174 Pl 110 IPD
AXR1[2]/GP4[2] 175 P2 110 IPD
AXR1[1]/GP4[1] 176 R2 110 IPD | GPIO
AXR1[0]/GP4[0] 1 T3 110 IPD

MCcASP1 transmit
AHCLKX1/EPWMOB/GP3[14] 160 K2 110 IPD  |eHRPWMO, GPIO | 12 be/
ACLKXL/EPWMOA/GP3[15] 162 K3 1o IPD  |eHRPWMO, GPIO | MCASPE transmit bit
AFSX1/EPWMSYNCI/EPWMSYNCO/GPA4[10] 163 K4 /0 IPD | eHRPWMO, GPIO ?r/';rﬁspsirféansm't
MCcASP1 receive

AHCLKR1/GP4[11] - L1 1o IPD | GPIO N ostor olook
ACLKR1/ECAP2/APWM2/GP4[12] 165 L2 110 IPD | eCAP2, GPIO Z'gCAfPl receive bit
AFSR1/GPA4[13] 166 L3 1o IPD | GPIO g{%ﬁspl receive frame

eHRPWMO,
AMUTEL/EPWMTZ/GP4[14] 132 D4 o IPD  |eHRPWML, GPIO, | McASP1 mute output

eHRPWM2
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3.6.13 Ethernet Media Access Controller (EMAC)

Table 3-16. Ethernet Media Access Controller (EMAC) Terminal Functions

PIN NO a 2
SIGNAL NAME TYPE® | pULL® MUXED DESCRIPTION
PTP  ZKB
RMII
MCcASPO, GPIO, EMAC 50-MHz clock
AHCLKRO/RMII_MHZ_50_CLK/GP2[14/BOOT[11] | 129 A4 e} IPD | 50T input or output
AXRO[6])/RMII_RXER/GP3[6] 118 D7 | IPD EMAC RMII receiver error
AXRO[5]/RMII_RXD[1]/GP3[5] 17 C7 [ IPD _
EMAC RMII receive data
AXRO[4]/RMII_RXD[0]/GP3[4] 116 B7 [ IPD
EMAC RMII carrier sense
AXRO[3]/RMII_CRS_DV/GP3[3] 115 A7 [ IPD | \1cASPO, GPIO data valid
AXRO[2J/RMII_TXEN/GP3[2] 113 D8 IPD EMAC RMII transmit
enable
AXRO[1/RMII_TXD[1]/GP3[1] 112 C8 o} IPD ,
EMAC RMII trasmit data
AXRO[0/RMII_TXD[0]/GP3[0] 111 B8 o} IPD
MDIO
AXRO[8]/MDIO_D/GP3[8] 121 B6 110 IPU MDIO serial data
McASPO, GPIO
AXRO[7]/MDIO_CLK/GP3[7] 120 A6 o} IPD MDIO data clock
(1) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for

that particular peripheral.
(2) IPD = Internal Pulldown resistor, IPU = Internal

Pullup resistor

3.6.14 Multimedia Card/Secure Digital (MMC/SD)

Table 3-17. Multimedia Card/Secure Digital (MMC/SD) Terminal Functions

PIN NO a o
SIGNAL NAME TYPE® | pULL® MUXED DESCRIPTION
PTP ZKB

EMA_A[1/MMCSD_CLK/GP1[1] 30 R9 0 IPU MMCSD_CLK

EMIFA, GPIO
EMA_A[2//MMCSD_CMD/GP1[2] 31 P9 110 IPU MMCSD_CMD
EMA_D[7)/MMCSD_DAT[7]/GPO[7)/BOOT[13] 54  Mi15 110 IPU | EMIFA, GPIO, BOOT
EMA_D[6)/MMCSD_DAT[6]/GPO[6] 52 N13 110 IPU
EMA_D[5)/MMCSD_DAT[5]/GPO[5] 51 N15 110 IPU
EMA_D[4)/MMCSD_DAT[4]/GP0[4] 49 P13 110 IPU

EMIFA, GPIO MMC/SD data
EMA_D[3)/MMCSD_DAT[3]/GPO[3] 48 P15 110 IPU
EMA_D[2)/MMCSD_DAT[2]/GPO[2] 46 R13 110 IPU
EMA_D[1)/MMCSD_DAT[1]/GPO[1] 45 R15 110 IPU
EMA_D[0)/MMCSD_DAT[0]/GPO[0)/BOOT[12] 44 T13 110 IPU | EMIFA, GPIO, BOOT
(1) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for

that particular peripheral.
(2) IPD = Internal Pulldown resistor, IPU = Internal

Pullup resistor
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3.6.15 General-Purpose IO Only Terminal Functions

Table 3-18. General-Purpose IO Only Terminal Functions

SIGNAL NAME PINNO TYPE® | pULL®@ MUXED DESCRIPTION
PTP  ZKB
GPO[15] - M16 1101z IPD
GPO[14] - N14 1101z IPD
GPO[13] - N16 1101z IPD
GPO[12] - P14 1101z IPD
GPO[11] - P16 1101z IPD
GPO[10] - R14 1101z IPD | None
General-Purpose 10

GPO[9] - T14 1101z IPD
GPO[8] N12 1101z IPD
GP5[11] 6 - 1101z IPD
GP5[10] - 1101z IPD
GP7[14]® 157 K1 110 IPD
EMUO/GP7[15] - J5 110 IPD | Emulation
(1) 1=Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: For multiplexed pins where functions have different types (i.e., input versus output), the table reflects the pin function direction for
that particular peripheral.
(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor
(3) GP7[14] is initially configured as a reserved function after reset and will not be in a predictable state. This signal will be stable only after
the GPIO configuration for this pin has been completed. Users should carefully consider the system implications of this pin being in an
unknown state after reset.

3.6.16 Reserved and No Connect Terminal Functions

Table 3-19. Reserved and No Connect Terminal Functions

PIN NO a
SIGNAL NAME TYPE® DESCRIPTION
PTP ZKB
RSV1 ) E7 ) Reserved. (Leave unconnected, do not connect to power or
ground.)
Reserved. For proper device operation, this pin must be tied
RSV2 133 B1 PWR either directly to CVpp or left unconnected (do not connect to
ground).
) Reserved. For proper device operation, this pin must be tied
RSV3 149 PWR directly to CVpp.
RSV4 148 H1 | Reserved. For proper device operation, this pin must be tied low
or to CvDD.
Al2, A13, Al4, B13,
B14, C1, C2, C3, D2,
D3, E3, E4, E14, E15,
13471 igg F14, F15, G14, G15, H2, - No Connect (leave unconnected)
NC 1’40 ' H5, H14, H15, J14, K13,
K16, L4, L14, L15, L16,
M1, M14, N3, N7, P12,
R12, T4, T8, T12
136, 139 F3, H4, - This pin may be left unconnected or connected to Vgs.

(1) PWR = Supply voltage.
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3.6.17 Supply and Ground Terminal Functions

Table 3-20. Supply and Ground Terminal Functions

PIN NO

H9, J8, J9, K8, K9, L7,
L8, L9, L10, M6, M7,
M10, M11, T1, T2, T15,
T16

SIGNAL NAME TYPE® DESCRIPTION
PTP ZKB
|
CVDD (Core supply) 61, 69, 77, 93, 104, A ! o~ PWR 1.2-V core supply voltage pins
114, 147, 154, 161, 167 7 J10: J11, J12, K6,
P20 9% 205 K7, K10, K11, L6
RVDD (Internal RAM supply) 67, 159 H6, H12 PWR ;iﬁ;/ internal ram supply voltage
5,15, 24, 33, 43,47,  B16, E5, E8, E9, E12,
53,58, 65, 71, 75,81,  F5, F11, F12, G5, G12,
DVDD (I/O supply) 87, 90, 99, 109, 119, K5, K12, L5, L11, L12, PWR 3.3-V 1/O supply voltage pins.
128, 151, 158, 164, M5, M8, M9, M12, R1,
172, R16
Al, A2, A3, Al5, A6,
B2, B3, E6, E7, E10,
E11, F4, F8, F9, F10,
Vss (Ground) 177 G2, G4, G8, G9, H8, GND Ground pins.

(1) PWR = Supply voltage, GND - Ground.
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4 Device Configuration

4.1 Boot Modes
This device supports a variety of boot modes through an internal ROM bootloader. This device does not
support dedicated hardware boot modes; therefore, all boot modes utilize the internal ROM. The input
states of the BOOT pins are sampled and latched into the BOOTCFG register, which is part of the system
configuration (SYSCFG) module, when device reset is deasserted. Boot mode selection is determined by
the values of the BOOT pins.
See Using the D800KO001 Bootloader Application Report (SPRABO04) for more details on the ROM Boot
Loader.
The following boot modes are supported:
* NAND Flash boot
— 8-bit NAND
* NOR Flash boot
— NOR Direct boot (8-bit)
— NOR Legacy boot (8-bit)
— NOR AIS boot (8-bit)
* 12C0/12C1 Boot
— EEPROM (Master Mode)
— External Host (Slave Mode)
» SPIO Boot
— Serial Flash (Master Mode)
— SERIAL EEPROM (Master Mode)
— External Host (Slave Mode)
+ UARTO / UART2 Boot
— External Host
4.2 SYSCFG Module
The following system level features of the chip are controlled by the SYSCFG peripheral:
* Readable Device, Die, and Chip Revision ID
» Control of Pin Multiplexing
» Priority of bus accesses different bus masters in the system
» Capture at power on reset the chip BOOT[15:0] pin values and make them available to software
» Special case settings for peripherals:
— Locking of PLL controller settings
— Default burst sizes for EDMA3 TCO and TC1
— Selection of the source for the eCAP module input capture (including on chip sources)
— Clock source selection for EMIFA and EMIFB
» Selects the source of emulation suspend signal (from DSP) of peripherals supporting this function.
Since the SYSCFG peripheral controls global operation of the device, its registers are protected against
erroneous accesses by several mechanisms:
» Additionally, many registers are accessible only by a host (DSP) when it is operating in its privileged
mode. (ex. from the kernel, but not from user space code).
Table 4-1. System Configuration (SYSCFG) Module Register Access
BYTE ADDRESS REGISTER NAME REGISTER DESCRIPTION ACCESS
0x01C1 4000 REVID Revision Identification Register —
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Table 4-1. System Configuration (SYSCFG) Module Register Access (continued)

BYTE ADDRESS REGISTER NAME REGISTER DESCRIPTION ACCESS
0x01C1 4008 DIEIDRO Device Identification Register 0 —
0x01C1 400C DIEIDR1 Device Identification Register 1 —
0x01C1 4010 DIEIDR2 Device Identification Register 2 —
0x01C1 4014 DIEIDR3 Device Identification Register 3 —
0x01C1 4018 DEVIDRO JTAG ldentification Register —
0x01C1 4020 BOOTCFG Boot Configuration Register Privileged mode
0x01C1 4024 CHIPREVID Silicon Revision Identification Register Privileged mode
0x01C1 4038 KICKOR Kick 0 Register Privileged mode
0x01C1 403C KICK1R Kick 1 Register Privileged mode
0x01C1 4040 HOSTOCFG Host 0 Configuration Register —
0x01C1 4044 HOST1CFG Host 1 Configuration Register —
0x01C1 40EO0 IRAWSTAT Interrupt Raw Status/Set Register Privileged mode
0x01C1 40E4 IENSTAT Interrupt Enable Status/Clear Register Privileged mode
0x01C1 40E8 IENSET Interrupt Enable Register Privileged mode
0x01C1 40EC IENCLR Interrupt Enable Clear Register Privileged mode
0x01C1 40F0 EOI End of Interrupt Register Privileged mode
0x01C1 40F4 FLTADDRR Fault Address Register Privileged mode
0x01C1 40F8 FLTSTAT Fault Status Register —
0x01C1 4110 MSTPRIO Master Priority O Register Privileged mode
0x01C1 4114 MSTPRI1 Master Priority 1 Register Privileged mode
0x01C1 4118 MSTPRI2 Master Priority 2 Register Privileged mode
0x01C1 4120 PINMUXO Pin Multiplexing Control 0 Register Privileged mode
0x01C1 4124 PINMUX1 Pin Multiplexing Control 1 Register Privileged mode
0x01C1 4128 PINMUX2 Pin Multiplexing Control 2 Register Privileged mode
0x01C1 412C PINMUX3 Pin Multiplexing Control 3 Register Privileged mode
0x01C1 4130 PINMUX4 Pin Multiplexing Control 4 Register Privileged mode
0x01C1 4134 PINMUX5 Pin Multiplexing Control 5 Register Privileged mode
0x01C1 4138 PINMUX6 Pin Multiplexing Control 6 Register Privileged mode
0x01C1 413C PINMUX7 Pin Multiplexing Control 7 Register Privileged mode
0x01C1 4140 PINMUX8 Pin Multiplexing Control 8 Register Privileged mode
0x01C1 4144 PINMUX9 Pin Multiplexing Control 9 Register Privileged mode
0x01C1 4148 PINMUX10 Pin Multiplexing Control 10 Register Privileged mode
0x01C1 414C PINMUX11 Pin Multiplexing Control 11 Register Privileged mode
0x01C1 4150 PINMUX12 Pin Multiplexing Control 12 Register Privileged mode
0x01C1 4154 PINMUX13 Pin Multiplexing Control 13 Register Privileged mode
0x01C1 4158 PINMUX14 Pin Multiplexing Control 14 Register Privileged mode
0x01C1 415C PINMUX15 Pin Multiplexing Control 15 Register Privileged mode
0x01C1 4160 PINMUX16 Pin Multiplexing Control 16 Register Privileged mode
0x01C1 4164 PINMUX17 Pin Multiplexing Control 17 Register Privileged mode
0x01C1 4168 PINMUX18 Pin Multiplexing Control 18 Register Privileged mode
0x01C1 416C PINMUX19 Pin Multiplexing Control 19 Register Privileged mode
0x01C1 4170 SUSPSRC Suspend Source Register Privileged mode
0x01C1 4174 CHIPSIG Chip Signal Register —
0x01C1 4178 CHIPSIG_CLR Chip Signal Clear Register —
0x01C1 417C CFGCHIPO Chip Configuration 0 Register Privileged mode
0x01C1 4180 CFGCHIP1 Chip Configuration 1 Register Privileged mode
0x01C1 4184 CFGCHIP2 Chip Configuration 2 Register Privileged mode
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Table 4-1. System Configuration (SYSCFG) Module Register Access (continued)

BYTE ADDRESS REGISTER NAME REGISTER DESCRIPTION ACCESS
0x01C1 4188 CFGCHIP3 Chip Configuration 3 Register Privileged mode
0x01C1 418C CFGCHIP4 Chip Configuration 4 Register Privileged mode

4.3

Pullup/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/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/pulldown resistors.

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

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

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

For the boot and configuration pins, if they are both routed out and 3-stated (not driven), it is strongly
recommended that an external pullup/pulldown resistor be implemented. Although, internal
pullup/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/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/pulldown resistor:

» 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 Vgoy levels for the logic family of
the limiting device; which, by definition, have margin to the V, and V4 levels.

» Select a pullup/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/pulldown resistors on the net.

» 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 10 supply rail.

» For most systems, a 1-kQ resistor can be used to oppose the IPU/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/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 more detailed information on input current (), and the low-/high-level input voltages (V, and V)
for the device, see Section 5.3, Recommended Operating Conditions.

» For the internal pullup/pulldown resistors for all device pins, see the peripheral/system-specific terminal
functions table.
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5 Device Operating Conditions

5.1 Absolute Maximum Ratings Over Operating Junction Temperature Range
(Unless Otherwise Noted) @

Core -0.5Vtol4V
(CVDD, RVDD, PLLO_VDDA) @
Supply voltage ranges
I/0, 3.3V -0.5V to 3.8V
(DvDD) @
V| 1/0, 1.2V -0.3 Vto CvDD + 0.35V
(OSCIN)
V, 110, 3.3V -0.3V to DVDD + 0.3V
Input voltage ranges (Steady State)
V| /0, 3.3V 20% of DVDD for up to
(Transient Overshoot/Undershoot) 20% of the signal period
Vo 110, 3.3V -0.5V to DVDD + 0.3V
(Steady State)
Output voltage ranges
Vo 110, 3.3V 20% of DVDD for up to
(Transient Overshoot/Undershoot ) 20% of the signal period
Input or Output Voltages 0.3V above or below their respective power +20mA
Clamp Current rails. Limit clamp current that flows through the 1/O's internal diode
protection cells.
Operating Junction Temperature ranges, | (default) 0°Cto 90°C
T; (T version) -40°C to 125°C

(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 Vgg, PLLO_VSSA, OSCVSS

5.2 Handling Ratings

UNIT
Storage temperature (default) .55 10 150 oC
range, Tsyg
ESD Stress Voltage, Human Body Model (HBM)® >2000 %
Vesp® Charged Device Model (CDM)®) >500 v

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

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

(3) Level listed above is the passing level per EIA-JEDEC JESD22-C101E. JEDEC document JEP157 states that 250V CDM allows safe
manufacturing with a standard ESD control process. Pins listed as 250V may actually have higher performance.
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5.3 Recommended Operating Conditions

MIN NOM MAX | UNIT
Supply voltage, Core
CVDD (CVDD, PLLO_VDDA) 1.14 12 1.32 \Y
RVDD Supply Voltage, Internal RAM 1.14 1.2 1.32 \%
Supply voltage, 1/0, 3.3V
DVDD (DVDD) 3.0 3.3 3.45 \Y
Supply ground
Vss (Vss, PLLO_VSSA, 0SCVSS®) 0 0 o Vv
v High-level input voltage, 1/0O, 3.3V 2 \%
H High-level input voltage, OSCIN 0.7*CVDD v
v Low-level input voltage, 1/0, 3.3V 0.8 \%
- Low-level input voltage, OSCIN 0.3*CVDD| V
Vhys Input Hysteresis 160 mV
t Transition time, 10%-90%, All Inputs (unless otherwise 0.95P or 10@ ns
t specified in the electrical data sections) ’
Default 0 90 °C
T, Operating junction temperature range Automotive .
(T suffix) 40 125 °C
Default 0 3750r200| MHz
Fsyscikie DSP Operating Frequency (SYSCLK1,6) Automotive 0 375 or 200| MHz
(T suffix)

(1) When an external crystal is used oscillator (OSC_VSS) ground must be kept separate from other grounds and connected directly to the
crystal load capacitor ground. These pins are shorted to Vgg on the device itself and should not be connected to Vgg on the circuit
board. If a crystal is not used and the clock input is driven directly, then the oscillator Vss may be connected to board ground.

(2) Whichever is smaller. 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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5.4 Notes on Recommended Power-On Hours (POH)

The information in the section below is provided solely for your convenience and does not extend or
modify the warranty provided under TI's standard terms and conditions for Tl semiconductor products.

To avoid significant degradation, the device power-on hours (POH) must be limited to the following:

Table 5-1. Recommended Power-On Hours

R’SE"\_/II%%NN SPEED GRADE OI?I'IIEET/IAPEQSTJUURNECZ:FI;))N NOMINAL CVDD VOLTAGE (V) POWER-(()HNOTJORLSJ)RS IPEIE]
D 300 MHZ 0to 90 °C 1.2v 100,000
D 200 MHZ 0to 90 °C 1.2v 100,000
D 200 MHZ -40 to 125 °C 1.2v 20,000
D 375 MHz 0to 90 °C 1.2v 100,000
D 375 MHZ -40 to 125 °C 1.2v 20,000

Note: Logic functions and parameter values are not assured out of the range specified in the recommended
operating conditions.

The above notations cannot be deemed a warranty or deemed to extend or modify the warranty under
TI's standard terms and conditions for Tl semiconductor products.
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5.5 Electrical Characteristics Over Recommended Ranges of Supply Voltage and
Operating Junction Temperature (Unless Otherwise Noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
. DVDD= 3.15V, loy = 4 mA 24 \
VoH High-level output voltage (3.3V 1/O)
DVDD= 3.15V, Igy = 100 pA 2.95 \
DVDD= 3.15V, Ig. = -4mA 0.4 \
VoL Low-level output voltage (3.3V 1/0)
DVDD= 3.15V, Ig, = -100 pA 0.2 \
V| = Vss to DVDD without opposing 35| pA
internal resistor
) Input current Vi = Vss to DVDD with gpposing -30 -200| pA
internal pullup resistor
V, = Vg5 to DVDD with opposing
internal pulldown resistor Pz) 50 3001 wA
lon High-level output current All peripherals -4 mA
loL Low-level output current All peripherals 41 mA
@) 5 VO = VDD or Vsg; Internal pull
loz 1/0 Off-state output current disabled +35| pA
. LVCMOS signals 3| pF
C Input capacitance
OSCIN 2| pF
Co Output capacitance LVCMOS signals 3| pF

(1) |1, applies to input-only pins and bi-directional pins. For input-only pins, |, indicates the input leakage current. For bi-directional pins, |,
indicates the input leakage current and off-state (Hi-Z) output leakage current.

(2) Applies only to pins with an internal pullup (IPU) or pulldown (IPD) resistor.

(3) lpz applies to output-only pins, indicating off-state (Hi-Z) output leakage current.
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6 Peripheral Information and Electrical Specifications
6.1 Parameter Information

6.1.1 Parameter Information Device-Specific Information

Tester Pin Electronics Data Sheet Timing Reference Point

\
\
\
|
42Q 3.5nH | Output
Transmission Line | ; O Under
T
20=500 | est
(see note) \ Device Pin
I 4.0 pF I 1.85 pF } (see note)
|

A. The data sheet provides timing at the device pin. For output timing analysis, the tester pin electronics and its
transmission line effects must be taken into account. A transmission line with a delay of 2 ns or longer can be used to
produce the desired transmission line effect. The transmission line is intended as a load only. It is not necessary to
add or subtract the transmission line delay (2 ns or longer) from the data sheet timings.

Input requirements in this data sheet are tested with an input slew rate of < 4 Volts per nanosecond (4 V/ns) at the
device pin and the input signals are driven between 0V and the appropriate 10 supply rail for the signal.

Figure 6-1. Test Load Circuit for AC Timing Measurements

The load capacitance value stated is only for characterization and measurement of AC timing signals. This
load capacitance value does not indicate the maximum load the device is capable of driving.
6.1.1.1 Signal Transition Levels

All input and output timing parameters are referenced to V¢ for both "0" and "1" logic levels. For 3.3 V I/O,
Vit =1.65 V. For 1.2 V I/O, V,; = 0.6 V.

———— Vret

Figure 6-2. Input and Output Voltage Reference Levels for AC Timing Measurements

All rise and fall transition timing parameters are referenced to V;, MAX and V3 MIN for input clocks,
VoL MAX and Vgy MIN for output clocks.

fffff Vret = Vin MIN (or Vo MIN)

—_—— Vref = VL MAX (or Vo|_ MAX)

Figure 6-3. Rise and Fall Transition Time Voltage Reference Levels
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6.2 Recommended Clock and Control Signal Transition Behavior
All clocks and control signals must transition between V|, and V,_ (or between V,_ and V) in a monotonic
manner.
6.3 Power Supplies
6.3.1 Power-On Sequence
The device should be powered-on in the following order:
1. Logic supplies:
(a) CVvDD core logic supply
(b) Other static logic supplies (RvVDD, PLLO_VDDA).
Groups 1a) and 1b) may be powered up together; or 1a) first, followed by 1b).
2. All digital 10 supplies (DVDD).
There is no specific required voltage ramp rate for any of the supplies.
Note: Future devices may support higher performance at a higher core logic voltage (CVDD). If future
migration is desired, the current design should provide separate supplies for 1a) and 1b). If not, then 1a)
and 1b) may be provided by a single supply.
RESET must be maintained active until all power supplies have reached their nominal values.
6.3.2 Power-Off Sequence
The power supplies can be powered-off in any order as long as the 3.3V supplies do not remain powered
with the other supplies unpowered.
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6.4
6.4.1

6.4.2

Reset

Power-On Reset (POR)

A power-on reset (POR) is required to place the device in a known good state after power-up. Power-On
Reset is initiated by bringing RESET and TRST low at the same time. POR sets all of the device internal
logic to its default state. All pins are tri-stated with the exception of GP7[14]. During reset, GP7[14] is
configured as a reserved function, and its behavior is not guaranteed; the user should be aware that this
pin will drive a level, and in fact may toggle, during reset.

While both TRST and RESET need to be asserted upon power up, only RESET needs to be released for
the device to boot properly. TRST may be asserted indefinitely for normal operation, keeping the JTAG
port interface and device's emulation logic in the reset state.

TRST only needs to be released when it is necessary to use a JTAG controller to debug the device or
exercise the device's boundary scan functionality. Note: TRST is synchronous and must be clocked by
TCK; otherwise, the boundary scan logic may not respond as expected after TRST is asserted.

RESET must be released only in order for boundary-scan JTAG to read the variant field of IDCODE
correctly. Other boundary-scan instructions work correctly independent of current state of RESET. For
maximum reliability, the device includes an internal pulldown on the TRST pin to ensure that TRST will
always be asserted upon power up and the device's internal emulation logic will always be properly
initialized.

JTAG controllers from Texas Instruments actively drive TRST high. However, some third-party JTAG
controllers may not drive TRST high but expect the use of a pullup resistor on TRST. When using this type
of JTAG controller, assert TRST to intialize the device after powerup and externally drive TRST high
before attempting any emulation or boundary scan operations.

A summary of the effects of Power-On Reset is given below:

» Allinternal logic (including emulation logic and the PLL logic) is reset to its default state
* Internal memory is not maintained through a POR

» All device pins go to a high-impedance state

CAUTION
A watchdog reset triggers a POR.

Warm Reset

A warm reset provides a limited reset to the device. Warm Reset is initiated by bringing only RESET low
(TRST is maintained high through a warm reset). Warm reset sets certain portions of the device to their
default state while leaving others unaltered. All pins are tri-stated with the exception of GP7[14]. During
reset, GP7[14] is configured as a reserved function, and its behavior is not deterministic; the user should
be aware that this pin will drive a level, and in fact may toggle, during reset.

During emulation, the emulator will maintain TRST high so only warm reset (not POR) is available during
emulation debug and development.

A summary of the effects of Warm Reset is given below:

» Allinternal logic (except for the emulation logic and the PLL logic) is reset to its default state

* Internal memory is maintained through a warm reset

» All device pins go to a high-impedance state
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6.4.3 Reset Electrical Data Timings

Table 6-1 assumes testing over the recommended operating conditions.

Table 6-1. Reset Timing Requirements®

NO. MIN  MAX UNIT
twRSTL) Pulse width, RESET/TRST low 100 ns
tsu(BPV-RSTH) Setup time, boot pins valid before RESET/TRST high 20 ns
th(RSTH-BPV) Hold time, boot pins valid after RESET/TRST high 20 ns

(1) For power-on reset (POR), the reset timings in this table refer to RESET and TRST together. For warm reset, the reset timings in this
table refer to RESET only (TRST is held high).

Power
Supplies Power Supplies Stable
Ramping

| Clock Source Stable
)]
oso | L

|<714>| ((

|
>3
2 |
Boot Pins 45 (,S{ Config } 46

Figure 6-4. Power-On Reset (RESET and TRST active) Timing

Power Supplies Stable

{(

| |
| ]
_ T )7 | H
| |
| |

TRST

RESET !k ;k )
| |
|

Boot Pins I Driven or Hi-Z H‘;— Config 45

Figure 6-5. Warm Reset (RESET active, TRST high) Timing
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6.5 Crystal Oscillator or External Clock Input

The device includes two choices to provide an external clock input, which is fed to the on-chip PLL to
generate high-frequency system clocks. These options are illustrated in Figure 6-6 and Figure 6-7. For
input clock frequencies between 12 and 20 MHz, a crystal with 80 ohm max ESR is recommended. For
input clock frequencies between 20 and 30 MHz, a crystal with 60 ohm max ESR is recommended.
Typical load capacitance values are 10-20 pF, where the load capacitance is the series combination of C1
and C2.

The CLKMODE bit in the PLLCTL register must be 0 to use the on-chip oscillator. If CLKMODE is set to 1,
the internal oscillator is disabled.

» Figure 6-6 illustrates the option that uses on-chip 1.2V oscillator with external crystal circuit.

» Figure 6-7 illustrates the option that uses an external 1.2V clock input.

C,
OSCIN Clock Input
) to PLL
— X4
) : OSCOUuT
Cq
OSCVss

Figure 6-6. On-Chip 1.2V Oscillator

Table 6-2. Oscillator Timing Requirements

NO PARAMETER MIN MAX | UNIT
fosc Oscillator frequency range (OSCIN/OSCOUT) 12 30 MHz
OSCIN Clock
o — Input
to PLL
oscouT
NC X—

f OSCVSS

Figure 6-7. External 1.2V Clock Source
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Table 6-3. OSCIN Timing Requirements for Externally Driven Clock

NO MIN MAX UNIT
foscin OSCIN frequency range (OSCIN) 12 50 MHz
teosciny Cycle time, external clock driven on OSCIN 20 ns
tw(OSCINH) Pulse width high, external clock on OSCIN 0.4 teoscin) ns
twosCINL) Pulse width low, external clock on OSCIN 0.4 teosciny ns
ty(osCIN) Transition time, OSCIN 0.25P or 100 ns
tiosciny Period jitter, OSCIN 0.02P ns

(1) Whichever is smaller. P = the period of the applied signal. Maintaining transition times as fast as possible is recommended to improve
noise immunity on input signals.

6.6 Clock PLLs
The device has one PLL controller that provides clock to different parts of the system. PLLO provides
clocks (though various dividers) to most of the components of the device.
The PLL controller provides the following:
» Glitch-Free Transitions (on changing clock settings)
» Domain Clocks Alignment
* Clock Gating
* PLL power down
The various clock outputs given by the controller are as follows:
* Domain Clocks: SYSCLK [1:n]
» Auxiliary Clock from reference clock source: AUXCLK
Various dividers that can be used are as follows:
e Post-PLL Divider: POSTDIV
* SYSCLK Divider: D1, Y4, Dn
Various other controls supported are as follows:
e PLL Multiplier Control: PLLM
» Software programmable PLL Bypass: PLLEN
6.6.1 PLL Device-Specific Information
The device DSP generates the high-frequency internal clocks it requires through an on-chip PLL.
The PLL requires some external filtering components to reduce power supply noise as shown in Figure 6-
8.
1.14V - 1.32v  50R | PLLO_VDDA
0.1 0.01
MuF MuF
Vss  50R | PLLO_VSSA
Ferrite Bead: Murata BLM31PG500SN1L or Equivalent
Figure 6-8. PLL External Filtering Components
The input to the PLL is either from the on-chip oscillator or from an external clock on the OSCIN pin. The
PLL outputs seven clocks that have programmable divider options. Figure 6-9 illustrates the PLL
Topology.
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The PLL is disabled by default after a device reset. It must be configured by software according to the
allowable operating conditions listed in Table 6-4 before enabling the DSP to run from the PLL by setting
PLLEN = 1.

CLKMODE

OSCIN i PLLDIV1 (1) SYSCLK1

PLLDIV2 (/2) SYSCLK2

PLLDIV3 (/3) SYSCLK3
PLLDIV4 (/4) SYSCLK4

PLLDIV5 (/3) SYSCLK5
PLLDIV6 (/1) SYSCLK6
PLLDIV7 (/6) SYSCLK?7

» AUXCLK

i

EMIFA
Internal
Clock
Source

EMIFB
Internal
Clock
Source

| CFGCHIP3[EMB_CLKSRC] |

Figure 6-9. PLL Topology
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Table 6-4. Allowed PLL Operating Conditions

Default
NO PARAMETER Value MIN MAX UNIT
1 PLLRST: Assertion time during initialization N/A 1000 N/A ns
. _2000N
Lock time: The time that the application has to wait for Max PLL Lock Time = Jm OSCIN
2 the PLL to acquire locks before setting PLLEN, after N/A N/A — Pre.Nivi .
changing PREDIV, PLLM, or OSCIN where N =Pre-DividerRatio | - cycles
M = PLL Multiplier
3 PREDIV /1 /1 /32
4 PLL input frequency 12 30 (if internal oscillator is used) MHz
( PLLREF) 50 (if external clock source is used)
PLL multiplier values (PLLM) (& x20 x4 x32
PLL output frequency. ( PLLOUT ) N/A 300 600 MHz
POSTDIV /1 /1 /32

(1) The multiplier values must be chosen such that the PLL output frequency (at PLLOUT) is between 300 and 600 MHz, but the frequency
going into the SYSCLK dividers (after the post divider) cannot exceed the maximum clock frequency defined for the device at a given

voltage

operating point.

6.6.2 Device Clock Generation

PLLO is controlled by PLL Controller 0. The PLLCO manages the clock ratios, alignment, and gating for the
system clocks to the chip. The PLLC is responsible for controlling all modes of the PLL through software,
in terms of pre-division of the clock inputs, multiply factor within the PLL, and post-division for each of the
chip-level clocks from the PLL output. The PLLC also controls reset propagation through the chip, clock
alignment, and test points.

PLLCO generates several clocks from the PLLO output clock for use by the various modules. These are
summarized in Table 6-5. The clock ratios between SYSCLK1, SYSCLK2, SYSCLK4 and SYSCLK6 must
always be maintained as shown in the table.

Table 6-5. System PLLCO Output Clocks

OUTPUT USED BY DEFAULT RATIO NOTES
CLOCK (RELATIVE TO
SYSCLK1)
SYSCLK1 DSP 1 No Required Ratio
SYSCLK2 EDMA, DSP ports, EMIFB (ports to switch fabric), ECAP 0/1/2, 2 SYSCLK1/2
EPWM 0/1/2, EQEP 0/1, McASP/FIFO 0/1, UART 2, HRPWM
0/1/2, SPIO
SYSCLK3 EMIFA 13 No Required Ratio
SYSCLK4 | SYSCFG, Interrupt Controller, PLLCO, PSC 0, EMAC/MDIO, GPIO, 14 SYSCLK1 /4
12C1,PSC1
SYSCLK5 EMIFB 13 No Required Ratio
SYSCLK?7 RMII clock to EMAC /6 No Required Ratio ;
Should be set to 50 MHz
AUXCLK MCcASP AuxClk, Timer64P0,Timer64P1, 12CO, N/A No Required Ratio
DIV4p5 133MHz clock source for EMIFB PLL output/4.5 No Required Ratio

The divide values in the PLL Controller 0 for SYSCLK1/SYSCLK®6, SYSCLK2 and SYSCLK4 are not
fixed so that user can change the divide values for power saving reasons. But users are responsible to
guarantee that the divide ratios between these clock domains must be fixed to 1:2:4.

Although the PLL is capable of running at 600 MHz, the SYSCLK dividers in the PLLCO are not
(maximum 400 MHz). For this reason, the post-divider in the PLLCO should be configured for /2 to

provide 300 MHz to each of the SYSCLK dividers.

The DIV4p5 (/4.5) hardware clock divider is provided to generate 133 MHz from the 600 MHz PLL

clock for use as clocks to the EMIFs.
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6.6.3 PLL Controller 0 Registers

Table 6-6. PLL Controller 0 Registers

ADDRESS REGISTER NAME REGISTER DESCRIPTION

0x01C1 1000 REVID Reuvision Identification Register

0x01C1 10E4 RSTYPE Reset Type Status Register

0x01C1 1100 PLLCTL PLL Control Register

0x01C1 1104 - Reserved

0x01C1 1110 PLLM PLL Multiplier Control Register

0x01C1 1114 PREDIV PLL Pre-Divider Control Register

0x01C1 1118 PLLDIV1 PLL Controller Divider 1 Register

0x01C1 111C PLLDIV2 PLL Controller Divider 2 Register

0x01C1 1120 PLLDIV3 PLL Controller Divider 3 Register

0x01C1 1124 - Reserved

0x01C1 1128 POSTDIV PLL Post-Divider Control Register

0x01C1 1138 PLLCMD PLL Controller Command Register

0x01C1 113C PLLSTAT PLL Controller Status Register

0x01C1 1140 ALNCTL PLL Controller Clock Align Control Register

0x01C1 1144 DCHANGE PLLDIV Ratio Change Status Register

0x01C1 1148 CKEN Clock Enable Control Register

0x01C1 114C CKSTAT Clock Status Register

0x01C1 1150 SYSTAT SYSCLK Status Register

0x01C1 1160 PLLDIV4 PLL Controller Divider 4 Register

0x01C1 1164 PLLDIV5 PLL Controller Divider 5 Register

0x01C1 1168 PLLDIV6 PLL Controller Divider 6 Register

0x01C1 116C PLLDIV7 PLL Controller Divider 7 Register
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6.7 DSP Interrupts
The C674x DSP interrupt controller combines device events into 12 prioritized interrupts. The source for
each of the 12 CPU interrupts is user programmable and is listed in Table 6-7. Also, the interrupt
controller controls the generation of the CPU exception, NMI, and emulation interrupts. summarizes the
C674x interrupt controller registers and memory locations.
Table 6-7. C6743 DSP Interrupts

EVT# INTERRUPT NAME SOURCE
0 EVTO C674x IntCtl 0
1 EVT1 C674x Int Ctl 1
2 EVT2 C674x Int Ctl 2
3 EVT3 C674x Int Ctl 3
4 T64P0_TINT12 Timer64P0 - TINT12
5 SYSCFG_CHIPINT2 SYSCFG_CHIPSIG Register
6 PRU_EVTOUTO PRU Interrupt
7 EHRPWMO HiResTimer/PWMO Interrupt
8 EDMA3_CCO_INT1 EDMA3 CCO Region 1 interrupt
9 EMU-DTDMA C674x-ECM
10 EHRPWMOTZ HiResTimer/PWMO Trip Zone Interrupt
11 EMU-RTDXRX C674x-RTDX
12 EMU-RTDXTX C674x-RTDX
13 IDMAINTO C674x-EMC
14 IDMAINT1 C674x-EMC
15 MMCSD_INTO MMCSD MMC/SD Interrupt
16 MMCSD_INT1 MMCSD SDIO Interrupt
17 PRU_EVTOUT1 PRU Interrupt
18 EHRPWM1 HiResTimer/PWML1 Interrupt

19-21 - Reserved
22 PRU_EVTOUT2 PRU Interrupt
23 EHRPWM1TZ HiResTimer/PWM1 Trip Zone Interrupt
24 EHRPWM2 HiResTimer/PWM2 Interrupt
25 EHRPWM2TZ HiResTimer/PWM2 Trip Zone Interrupt
26 EMAC_CORXTHRESH EMAC - Core 0 Receive Threshold Interrupt
27 EMAC_CORX EMAC - Core 0 Receive Interrupt
28 EMAC_COTX EMAC - Core 0 Transmit Interrupt
29 EMAC_COMISC EMAC - Core 0 Miscellaneous Interrupt
30 EMAC_C1RXTHRESH EMAC - Core 1 Receive Threshold Interrupt
31 EMAC_C1RX EMAC - Core 1 Receive Interrupt
32 EMAC_C1TX EMAC - Core 1 Transmit Interrupt
33 EMAC_C1MISC EMAC - Core 1 Miscellaneous Interrupt
34 - Reserved
35 PRU_EVTOUTS3 PRU Interrupt
36 IICO_INT 12C0
37 SPO_INT SPIO
38 UARTO_INT UARTO
39 PRU_EVTOUT5 PRU Interrupt
40 T64P1_TINT12 Timer64P1 Interrupt 12
41 GPIO_B1INT GPIO Bank 1 Interrupt
42 IICL1_INT 12C1
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Table 6-7. C6743 DSP Interrupts (continued)

EVT# INTERRUPT NAME SOURCE

43 - Reserved

44 PRU_EVTOUT6 PRU Interrupt

45 ECAPO ECAPO

46 - Reserved

47 ECAP1 ECAP1

48 T64P1_TINT34 Timer64P1 Interrupt 34

49 GPIO_B2INT GPIO Bank 2 Interrupt

50 PRU_EVTOUT?7 PRU Interrupt

51 ECAP2 ECAP2

52 GPIO_B3INT GPIO Bank 3 Interrupt

53 EQEP1 EQEP1

54 GPIO_B4INT GPIO Bank 4 Interrupt

55 EMIFA_INT EMIFA

56 EDMA3_CCO_ERRINT EDMA3 Channel Controller 0

57 EDMA3_TCO_ERRINT EDMAS Transfer Controller O

58 EDMA3_TC1_ERRINT EDMA3 Transfer Controller 1

59 GPIO_BSINT GPIO Bank 5 Interrupt

60 EMIFB_INT EMIFB Memory Error Interrupt

61 MCASP_INT McASPO0,1 Combined RX/TX Interrupts

62 GPIO_BG6INT GPIO Bank 6 Interrupt

63 - Reserved

64 T64P0_TINT34 Timer64PO0 Interrupt 34

65 GPIO_BOINT GPIO Bank 0 Interrupt

66 PRU_EVTOUT4 PRU Interrupt

67 SYSCFG_CHIPINT3 SYSCFG_CHIPSIG Register

68 EQEPO EQEPO

69 UART2_INT UART2

70 PSCO_ALLINT PSCO

71 PSC1_ALLINT PSC1

72 GPIO_B7INT GPIO Bank 7 Interrupt

73 - Reserved

74 MPU_BOOTCFG_ERR Shared MPU and SYSCFG Address/Protection Error Interrupt
75-77 - Reserved

78 T64P0_CMPINTO Timer64P0 - Compare 0

79 T64P0_CMPINT1 Timer64P0 - Compare 1

80 T64P0_CMPINT2 Timer64P0 - Compare 2

81 T64P0_CMPINT3 Timer64P0 - Compare 3

82 T64P0_CMPINT4 Timer64P0 - Compare 4

83 T64P0_CMPINTS Timer64P0 - Compare 5

84 T64P0_CMPINT6 Timer64P0 - Compare 6

85 T64P0_CMPINT7 Timer64P0 - Compare 7

86 T64P1_CMPINTO Timer64P1 - Compare 0

87 T64P1_CMPINT1 Timer64P1 - Compare 1

88 T64P1_CMPINT2 Timer64P1 - Compare 2

89 T64P1_CMPINT3 Timer64P1 - Compare 3

90 T64P1_CMPINT4 Timer64P1 - Compare 4

91 T64P1_CMPINTS Timer64P1 - Compare 5
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