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Features

* Highlights

Dual Core SoC
e 375/456-MHz ARM926EJ-S™ RISC MPU
e 375/456-MHz C674x VLIW DSP

TMS320C674x Fixed/Floating-Point VLIW
DSP Core

Enhanced Direct-Memory-Access Controller
3 (EDMA3)

128K-Byte RAM Shared Memory
Two External Memory Interfaces

Three Configurable 16550 type UART
Modules

LCD Controller

Two Serial Peripheral Interfaces (SPI)
Multimedia Card (MMC)/Secure Digital (SD)
Two Master/Slave Inter-Integrated Circuit
One Host-Port Interface (HPI)

USB 1.1 OHCI (Host) With Integrated PHY
(USB1)

* Applications

Industrial Diagnostics
Test and measurement
Military Sonar/ Radar
Medical measurement
Professional Audio

+ Software Support

TI DSP/BIOS™
Chip Support Library and DSP Library

¢ Dual Core SoC

375/456-MHz ARM926EJ-S™ RISC MPU
375/456-MHz C674x VLIW DSP

* ARM926EJ-S Core

32-Bit and 16-Bit (Thumb®) Instructions
DSP Instruction Extensions

Single Cycle MAC

ARM™ Jazelle® Technology
EmbeddedICE-RT™ for Real-Time Debug

« ARM9 Memory Architecture

A

16K-Byte Instruction Cache
16K-Byte Data Cache

8K-Byte RAM (Vector Table)
64K-Byte ROM

C674x Instruction Set Features

Superset of the C67x+™ and C64x+™ |SAs
Up to 3648/2736 C674x MIPS/MFLOPS
Byte-Addressable (8-/16-/32-/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

32K-Byte L1P Program RAM/Cache
32K-Byte L1D Data RAM/Cache
256K-Byte 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

TMS320C674x Fixed/Floating-Point VLIW DSP
Core

Load-Store Architecture With Non-Aligned

Support

64 General-Purpose Registers (32 Bit)

Six ALU (32-/40-Bit) Functional Units

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

* 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

* Mixed-Precision IEEE Floating Point
Multiply Supported up to:
— 2 SP x SP -> SP Per Clock

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

TMS320C6000, C6000 are trademarks of Texas Instruments.
ARM926EJ-S, ETM9, CoreSight are trademarks of ARM Limited.
All other trademarks are the property of their respective owners.

ADVANCE INFORMATION

ADVANCE INFORMATION concerns new products in the sampling or preproduction
phase of development. Characteristic data and other specifications are subject to change
without notice.
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— 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

128K-Byte RAM Shared Memory
3.3V LVCMOS I0s (except for USB interfaces)
Two External Memory Interfaces:
- EMIFA
* NOR (8-/16-Bit-Wide Data)
*  NAND (8-/16-Bit-Wide Data)
+ 16-Bit SDRAM With 128MB Address
Space
- EMIFB

+ 32-Bit or 16-Bit SDRAM With 256MB
Address Space

Three Configurable 16550 type UART Modules:
UARTO With Modem Control Signals
Autoflow control signals (CTS, RTS) on
UARTO only

16-byte FIFO

— 16x or 13x Oversampling Option

LCD Controller

Two Serial Peripheral Interfaces (SPI) Each
With One Chip-Select

Multimedia Card (MMC)/Secure Digital (SD)
Card Interface with Secure Data I/O (SDIO)

Two Master/Slave Inter-Integrated Circuit (I2C
Bus™)

One Host-Port Interface (HPI) With 16-Bit-Wide
Muxed Address/Data Bus For High Bandwidth

Programmable Real-Time Unit Subsystem
(PRUSS)

— Two Independent Programmable Realtime
Unit (PRU) Cores

+ 32-Bit Load/Store RISC architecture
* 4K Byte instruction RAM per core
+ 512 Bytes data RAM per core

*  PRU Subsystem (PRUSS) can be disabled
via software to save power

— Standard power management mechanism

+ Clock gating
* Entire subsystem under a single PSC
clock gating domain
— Dedicated interrupt controller
— Dedicated switched central resource

USB 1.1 OHCI (Host) With Integrated PHY
(USB1)

USB 2.0 OTG Port With Integrated PHY (USBO)
— USB 2.0 High-/Full-Speed Client

— USB 2.0 High-/Full-/Low-Speed Host

— End Point 0 (Control)

— End Points 1,2,3,4 (Control, Bulk, Interrupt or
ISOC) Rx and Tx

Three Multichannel Audio Serial Ports:

— Six Clock Zones and 28 Serial Data Pins

— Supports TDM, I12S, and Similar Formats

— DIT-Capable (McASP2)

— FIFO buffers for Transmit and Receive

10/100 Mb/s Ethernet MAC (EMAC):

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

— RMII Media Independent Interface

— Management Data I/O (MDIO) Module

Real-Time Clock With 32 KHz Oscillator and

Separate Power Rail

One 64-Bit General-Purpose Timer

(Configurable as Two 32-Bit Timers)

One 64-bit General-Purpose/Watchdog Timer

(Configurable as Two 32-bit General-Purpose

Timers)

Three Enhanced Pulse Width Modulators

(eHRPWM):

— Dedicated 16-Bit Time-Base Counter With
Period And Frequency Control

— 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 Enhanced Capture Modules

(eCAP):

— 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 Modules (eQEP)

256-Ball Pb-Free Plastic Ball Grid Array (PBGA)

[ZKB Suffix], 1.0-mm Ball Pitch

Commercial, Industrial, Extended, or

Automotive Temperature

OMAP-L137 Low-Power Applications Processor
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1.2 Description

The OMAP-L137 is a low-power applications processor based on an ARM926EJ-S™ and a C674x DSP
core. It consumes significantly lower power than other members of the TMS320C6000™ platform of
DSPs.

The OMAP-L137 enables OEMs and ODMs to quickly bring to market devices featuring robust operating
systems support, rich user interfaces, and high processing performance life through the maximum
flexibility of a fully integrated mixed processor solution.

The dual-core architecture of the OMAP-L137 provides benefits of both DSP and Reduced Instruction Set
Computer (RISC) technologies, incorporating a high-performance TMS320C674x DSP core and an
ARM926EJ-S core.

The ARM926EJ-S is a 32-bit RISC processor core that performs 32-bit or 16-bit instructions and
processes 32-bit, 16-bit, or 8-bit data. The core uses pipelining so that all parts of the processor and
memory system can operate continuously.

The ARM core has a coprocessor 15 (CP15), protection module, and Data and program Memory
Management Units (MMUs) with table look-aside buffers. It has separate 16K-byte instruction and
16K-byte data caches. Both are four-way associative with virtual index virtual tag (VIVT). The ARM core
also has a 8KB RAM (Vector Table) and 64KB ROM.

The OMAP-L137 DSP core uses a two-level cache-based architecture. The Level 1 program cache (L1P)
is a 32KB direct mapped cache and the Level 1 data cache (L1D) is a 32KB 2-way set-associative cache.
The Level 2 program cache (L2P) consists of a 256KB memory space that is shared between program
and data space. L2 memory can be configured as mapped memory, cache, or combinations of the two.
Although the DSP L2 is accessible by ARM and other hosts in the system, an additional 128KB RAM
shared memory is available for use by other hosts without affecting DSP performance.

The peripheral set includes: a 10/100 Mb/s Ethernet MAC (EMAC) with a Management Data Input/Output
(MDIO) module; two inter-integrated circuit (12C) bus interfaces; 3 multichannel audio serial ports (McASP)
with 16/12/4 serializers and FIFO buffers; 2 64-bit general-purpose timers each configurable (one
configurable as watchdog); a configurable 16-bit host port interface (HPI) ; up to 8 banks of 16 pins of
general-purpose input/output (GPIO) with programmable interrupt/event generation modes, multiplexed
with other peripherals; 3 UART interfaces (one with RTS and CTS); 3 enhanced high-resolution pulse
width modulator (eHRPWM) peripherals; 3 32-bit enhanced capture (eCAP) module peripherals which can
be configured as 3 capture inputs or 3 auxiliary pulse width modulator (APWM) outputs; 2 32-bit enhanced
guadrature pulse (eQEP) peripherals; and 2 external memory interfaces: an asynchronous and SDRAM
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 OMAP-L137
and the network. The EMAC supports both 10Base-T and 100Base-TX, or 10 Mbits/second (Mbps) and
100 Mbps in either half- or full-duplex mode. Additionally an Management Data Input/Output (MDIO)
interface is available for PHY configuration.

The HPI, 12C, SPI, USB1.1 and USB2.0 ports allow the OMAP-L137 to easily control peripheral devices
and/or communicate with host processors.

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.

The OMAP-L137 has a complete set of development tools for both the ARM and DSP. These include C
compilers, a DSP assembly optimizer to simplify programming and scheduling, and a Windows™
debugger interface for visibility into source code execution.
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1.3 Functional Block Diagram

| JTAG Interface I

ARM Subsystem

DSP Subsystem

System Control
ARM926EJ-S CPU C674x™
PLL/Clock With MMU DSP CPU
Input
Clock(s) | Generator
hid | 4KBETB | | AET |
General-
Purpose 16 KB 16 KB 32 KB 32 KB
" I-Cache || D-Cach L1 Pgm || L1 RAM
Timer Power/Sleep Cache 9
General- Controller 8 KB RAM
Purpose (Vector Table) 256 KB L2 RAM
Timer RTC/ Pin
32-KHz . .
(Watchdog) || 35562 Multiplexing| ||| e4kBROM ||| BoOOT ROM |
’ Switched Central Resource (SCR) ‘
Peripherals
DMA Audio Ports Serial Interfaces Display Internal Memory
McASP 12c SPI UART LcD
128 KB PRU
GPIO EDMA3 wl:=3|;=0 () (2) (3) Ctlr RAM Subsystem
Control Timers Connectivity External Memory Interfaces
HRPWM AP EP USB2.0 || USB1.1 [[(10/100) EMIFA(8b/16B) EMIFB
) a5 oTG ctir| [ oHcr Gir [ ‘EMACT | moio | e || MY P| [ NANDIFiash | | SDRAM Only
PHY PHY (RMII) 16b SDRAM (16b/32b)

Note: Not all peripherals are available at the same time due to multiplexing.

4 OMAP-L137 Low-Power Applications Processor
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Revision History

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

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 SPRS563D device-specific data
manual to make it an SPRS563E revision.

Revision History

SEE

ADDITIONS/MODIFICATIONS/DELETIONS

Section 2.6
Pin Assignments

Figure 2-3, Pin Map (ZKB):
* Updated D4

Section 4
Device Operating Conditions

Section 4.1, Absolute Maximum Ratings Over Operating Junction Temperature Range:
* Added ESD Stress Voltage, Vgsp with table notes.

* Added notes applicable to ESD, HBM, and CDM.

Section 4.3, Notes on Recommended Power-On Hours (POH):

*  Added 300 MHZ speed grade for Revision B.

MMC / SD / SDIO (MMCSD)

Section 5.1 Section 5.1.1.1, Signal Transition Levels:

Parameter Information +  Added statement defining 1.2V I/O.

Section 5.6

Crystal Oscillator or External |«  Added second paragraph clarifying CLKMODE bit setting.

Clock Input

Section 5.7 Section 5.7.1, PLL Device-Specific Information:

Clock PLLs +  Updated PLLREF max inTable 5-5.

Section 5.8.2 Table 5-9, OMAP-L137 DSP Interrupts:

DSP Interrupts +  Added PRU interrupts.

Section 5.11 Section 5.11.5, EMIFA Electrical Data/Timing:

External Memory Interface A . .

(EMIFA) * Removed unused parameters from Figure 5-14 and Figure 5-15.
» Added bullet for SD high capacity support

Section 5.14 9 pacily supp

Section 5.14.3, MMC/SD Electrical Data/Timing:
* Updated tycLki-pary MAX value in Table 5-35.

Serial Peripheral Interface
Ports (SPI0, SPI1)

Section 5.16 Section 5.16.2, Management Data Input/Output (MDIO) Electrical Data/Timing:
Management Data Input/Output .
(MD'O) Updated th(MDIOfCLKH-MDIO) MIN value in Table 5-43.
Section 5.18.2, SPI Electrical Data/Timing:
Section 5.18 * Updated tyspcys MIN valued and deleted MAX value in Table 5-57.

* Updated tyena_spcym MAX values in Table 5-58.
* Updated tyena_spcym MAX values in Table 5-60.
* Updated tyspcys MIN valued and deleted MAX value in Table 5-65.

Section 5.21
Enhanced High-Resolution
Pulse-Width Modulator

Table 5-78, eHRPWM Module Control and Status Registers Grouped by Submodule:
* Updated HRCNFG register addresses.

LCD Controller

(eHRPWM)

Section 5.22.1, LCD Interface Display Driver (LIDD Mode):

* Updated MIN and MAX values for parameters in Table 5-84 and Table 5-85.
Section 5.22 » Changed parameter descriptions, replacing arrows with text.

Section 5.22.2, LCD Raster Mode:
* Updated MIN and MAX values for parameters in Table 5-86.
* Changed parameter descriptions, replacing arrows with text.

Section 5.28
Host-Port Interface (UHPI)

Section 5.28.3, HPI Electrical Data/Timing:
* Changed td(HASL-HRDYV) MAX value in Table 5-102.

Section 5.33 Section 5.33.1, Clock Source:
Real Time Clock (RTC) +  Updated RTC in Figure 5-74.
Section 6 . .
Device and Documentation Reorgamze’d.and updated section.
Support * Added Revision C to .
6 Contents Copyright © 2008-2012, Texas Instruments Incorporated
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2 Device Overview

2.1 Device Characteristics

Table 2-1 provides an overview of the OMAP-L137 low power applications processor. The table shows
significant features of the device, including the capacity of on-chip RAM, peripherals, and the package
type with pin count.

Table 2-1. Characteristics of the OMAP-L137 Processor

HARDWARE FEATURES OMAP-L137

Peripherals

Not all peripherals pins
are available at the
same time (for more
detail, see the Device
Configurations section).

EMIFB

16/32bit, up to 512Mb SDRAM

EMIFA

Asynchronous (8/16-bit bus width) RAM, Flash, 16bit upto 128Mb SDRAM, NOR, NAND

Flash Card Interface

MMC and SD cards supported.

EDMA3

32 independent channels, 8 QDMA channels, 2 Transfer controllers

2 64-Bit General Purpose (each configurable as 2 separate 32-bit timers, 1 configurable

Timers as Watch Dog)

UART 3 (one with RTS and CTS flow control)
SPI 2 (each with one hardware chip select)
1’C 2 (both Master/Slave)

Multichannel Audio
Serial Port [McASP]

3 (each with transmit/receive, FIFO buffer, 16/12/4 serializers)

10/100 Ethernet MAC
with Management Data
110

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

UHPI 1 (16-bit multiplexed address/data)

USB 2.0 (USBO)

High-Speed OTG Controller with on-chip OTG PHY

USB 1.1 (USB1)

Full-Speed OHCI (as host) with on-chip PHY

General-Purpose
Input/Output Port

8 banks of 16-bit

LCD Controller

1

PRU Subsystem
(PRUSS)

2 Programmable PRU Cores

On-Chip Memory

Size (Bytes)

488KB RAM

Organization

DSP
32KB L1 Program (L1P)/Cache (up to 32KB)
32KB L1 Data (L1D)/Cache (up to 32KB)
256KB Unified Mapped RAM/Cache (L2)

DSP Memories can be made accessible to ARM, EDMAS3, and other peripherals.

ARM
16KB I-Cache
16KB D-Cache
8KB RAM (Vector Table)

Revision

(MM_REVID[15:0])

64KB ROM
ADDITIONAL SHARED MEMORY
128KB RAM
C674x CPU ID + CPU | Control Status Register 0x1400
Rev ID (CSR.[31:16])
C674x Megamodule Revision ID Register 0x0000

JTAG BSDL_ID

DEVIDRO register

0x0B7D FO2F (Silicon Revision 1.0)
0x8B7D FO2F (Silicon Revision 1.1)
0x9B7D FO2F (Silicon Revision 2.0)
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Table 2-1. Characteristics of the OMAP-L137 Processor (continued)

HARDWARE FEATURES OMAP-L137

674x DSP at 375 MHz(1.2V) or 456 MHz (1.3V)

CPU Frequency MHz ARM926 at 375 MHz(1.2V) or 456 MHz (1.3V)
Voltage Core (V) 1.2v/1.3Vv

110 (V) 3.3V /1.8V (1.8V for USB only)
Package 17 mm x 17 mm, 256-Ball 1 mm pitch, PBGA (ZKB)

Product Status® (AI),

Product Preview (PP),

Advance Information 375 MHz Versions -PD

or Production Data 456 MHz Version - Al

(PD)

(1) ADVANCE INFORMATION concerns new products in the sampling or preproduction phase of development. Characteristic data and
other specifications are subject to change without notice.
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.

2.2 Device Compatibility
The ARM926EJ-S RISC CPU is compatible with other ARM9 CPUs from ARM Holdings plc.
The C674x DSP core is code-compatible with the C6000™ DSP platform and supports features of both
the C64x+ and C67x+ DSP families.

2.3 ARM Subsystem
The ARM Subsystem includes the following features:
»  ARM926EJ-S RISC processor
* ARMV5TEJ (32/16-bit) instruction set
+ Little endian
+ System Control Co-Processor 15 (CP15)
« MMU
* 16KB Instruction cache
* 16KB Data cache
+  Write Buffer
* Embedded Trace Module and Embedded Trace Buffer (ETM/ETB)
* ARM Interrupt controller

2.3.1 ARM926EJ-S RISC CPU
The ARM Subsystem integrates the ARM926EJ-S processor. The ARM926EJ-S processor is a member of
ARM9 family of general-purpose microprocessors. This processor is targeted at multi-tasking applications
where full memory management, high performance, low die size, and low power are all important. The
ARMO926EJ-S processor supports the 32-bit ARM and 16 bit THUMB instruction sets, enabling the user to
trade off between high performance and high code density. Specifically, the ARM926EJ-S processor
supports the ARMV5TEJ instruction set, which includes features for efficient execution of Java byte codes,
providing Java performance similar to Just in Time (JIT) Java interpreter, but without associated code
overhead.
The ARM926EJ-S processor supports the ARM debug architecture and includes logic to assist in both
hardware and software debug. The ARM926EJ-S processor has a Harvard architecture and provides a
complete high performance subsystem, including:
*  ARMO926EJ -S integer core
» CP15 system control coprocessor
*  Memory Management Unit (MMU)
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» Separate instruction and data caches

«  Write buffer

* Separate instruction and data (internal RAM) interfaces

+ Separate instruction and data AHB bus interfaces

* Embedded Trace Module and Embedded Trace Buffer (ETM/ETB)

For more complete details on the ARM9, refer to the ARM926EJ-S Technical Reference Manual, available
at http://www.arm.com

CP15

The ARM926EJ-S system control coprocessor (CP15) is used to configure and control instruction and
data caches, Memory Management Unit (MMU), and other ARM subsystem functions. The CP15 registers
are programmed using the MRC and MCR ARM instructions, when the ARM in a privileged mode such as
supervisor or system mode.

MMU

A single set of two level page tables stored in main memory is used to control the address translation,
permission checks and memory region attributes for both data and instruction accesses. The MMU uses a
single unified Translation Lookaside Buffer (TLB) to cache the information held in the page tables. The
MMU features are:

» Standard ARM architecture v4 and v5 MMU mapping sizes, domains and access protection scheme.

* Mapping sizes are:
— 1MB (sections)

64KB (large pages)

4KB (small pages)

1KB (tiny pages)

» Access permissions for large pages and small pages can be specified separately for each quarter of
the page (subpage permissions)

» Hardware page table walks

* Invalidate entire TLB, using CP15 register 8

* Invalidate TLB entry, selected by MVA, using CP15 register 8

* Lockdown of TLB entries, using CP15 register 10

Caches and Write Buffer
The size of the Instruction cache is 16KB, Data cache is 16KB. Additionally, the caches have the following
features:
» Virtual index, virtual tag, and addressed using the Modified Virtual Address (MVA)

» Four-way set associative, with a cache line length of eight words per line (32-bytes per line) and with
two dirty bits in the Dcache

» Dcache supports write-through and write-back (or copy back) cache operation, selected by memory
region using the C and B bits in the MMU translation tables

» Critical-word first cache refilling

» Cache lockdown registers enable control over which cache ways are used for allocation on a line fill,
providing a mechanism for both lockdown, and controlling cache corruption

» Dcache stores the Physical Address TAG (PA TAG) corresponding to each Dcache entry in the TAG
RAM for use during the cache line write-backs, in addition to the Virtual Address TAG stored in the
TAG RAM. This means that the MMU is not involved in Dcache write-back operations, removing the
possibility of TLB misses related to the write-back address.

+ Cache maintenance operations provide efficient invalidation of, the entire Dcache or Icache, regions of
the Dcache or Icache, and regions of virtual memory.
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2.3.6

2.3.7

The write buffer is used for all writes to a noncachable bufferable region, write-through region and write
misses to a write-back region. A separate buffer is incorporated in the Dcache for holding write-back for
cache line evictions or cleaning of dirty cache lines. The main write buffer has 16-word data buffer and a
four-address buffer. The Dcache write-back has eight data word entries and a single address entry.

Advanced High-Performance Bus (AHB)

The ARM Subsystem uses the AHB port of the ARM926EJ-S to connect the ARM to the Config bus and
the external memories. Arbiters are employed to arbitrate access to the separate D-AHB and I-AHB by the
Config Bus and the external memories bus.

Embedded Trace Macrocell (ETM) and Embedded Trace Buffer (ETB)

To support real-time trace, the ARM926EJ-S processor provides an interface to enable connection of an
Embedded Trace Macrocell (ETM). The ARM926EJ-S Subsystem in the OMAP-L137 also includes the
Embedded Trace Buffer (ETB). The ETM consists of two parts:

» Trace Port provides real-time trace capability for the ARM9.
» Triggering facilities provide trigger resources, which include address and data comparators, counter,
and sequencers.

The OMAP-L137 trace port is not pinned out and is instead only connected to the Embedded Trace Buffer.
The ETB has a 4KB buffer memory. ETB enabled debug tools are required to read/interpret the captured
trace data.

This device uses ETM9™ version r2p2 and ETB version rOpl. Documentation on the ETM and ETB is
available from ARM Ltd. Reference the ' CoreSight™ ETM9™ Technical Reference Manual, revision rOp1'
and the 'ETM9 Technical Reference Manual, revision r2p2'.

ARM Memory Mapping

By default the ARM has access to most on and off chip memory areas, including the DSP Internal
memories, EMIFA, EMIFB, and the additional 128K byte on chip shared SRAM. Likewise almost all of the
on chip peripherals are accessible to the ARM by default.

See Table 2-4 for a detailed top level OMAP-L137 memory map that includes the ARM memory space.
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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)
+ 256KB Unified Mapped RAM/Cache (L2)
+ Boot ROM (cannot be used for application code)
+ Little endian

32

v

Configuration

32K Bytes 256K Bytes Boot ROM
L1P RAM/ L2 RAM
Cache
256 256 256
v v v
256
Cache Control ¢ P Cache Control
Memory Protect L1P P Memory Protect L2
Bandwidth Mgmt = = Bandwidth Mgmt
256 256 I
v
Power Down
Instruction Fetch 256 256 int "
nterrup
C674x Controller
Fixed/Floating Point CPU
[ioma
1
Register Register
File A File B 256
E 64 E 64
A A v v
Bandwidth Mgmt . ! CFG
) EMC
Memory Protect L1D |e <
Cache Control ¢ >
MDMA SDMA

LA A A AAA

8 x32

\AAAAAAL

32K Bytes
L1D RAM/
Cache

High

Performance
Switch Fabric

Figure 2-1. C674x Megamodule Block Diagram
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2.4.1 C674x DSP CPU Description

The C674x Central Processing Unit (CPU) consists of eight functional units, two register files, and two
data paths as shown in Figure 2-2. 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.

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

Each C674x .M unit can perform one of the following each clock cycle: one 32 x 32 bit multiply, one 16 x
32 bit multiply, two 16 x 16 bit multiplies, two 16 x 32 bit multiplies, two 16 x 16 bit multiplies with
add/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 for 16-bit inputs
and produces a 32-bit real and a 32-bit imaginary output. There are also complex multiplies with rounding
capability that produces one 32-bit packed output that contain 16-bit real and 16-bit imaginary values. The
32 x 32 bit multiply instructions provide the extended precision necessary for high-precision algorithms on
a variety of signed and unsigned 32-bit data types.

The .L Unit (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.
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+ Time-Stamp Counter - Primarily targeted for Real-Time Operating System (RTOS) robustness, a
free-running time-stamp counter is implemented in the CPU which is not sensitive to system stalls.

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

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

+ TMS320C64x Technical Overview (literature number SPRU395)
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2.4.2 DSP Memory Mapping
The DSP memory map is shown in Section 2.5.

By default the DSP also has access to most on and off chip memory areas, with the exception of the ARM
RAM, ROM, and AINTC interrupt controller. The DSP also boots first, and must release the ARM from
reset before the ARM can execute any code.

Additionally, the DSP megamodule includes the capability to limit access to its internal memories through
its SDMA port; without needing an external MPU unit.

2.4.2.1 ARM Internal Memories

The DSP does not have access to the ARM internal memory.

2.4.2.2 External Memories
The DSP has access to the following External memories:
+ Asynchronous EMIF / SDRAM / NAND / NOR Flash (EMIFA)
+ SDRAM (EMIFB)

2.4.2.3 DSP Internal Memories

The DSP has access to the following DSP memories:

* L2 RAM
* L1IP RAM
« L1D RAM

2424 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 256 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 2-2 shows a memory map of the C674x CPU cache registers for the device.

Table 2-2. C674x Cache Registers

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION
0x0184 0000 L2CEG tjsgtaggﬁfigz?gggrrgtion register (See the System reference Guide for the
0x0184 0020 L1PCFG It_hleprgg;ta ((::()?:;iréeu::;;gir%uration register (See the System reference Guide for
0x0184 0024 L1PCC L1P Freeze Mode Cache configuration register
0x0184 0040 L1DCEG ttheDreSsize(te (garﬁigi girof:guration register (See the System reference Guide for
0x0184 0044 LibCC 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 O
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
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Table 2-2. C674x Cache Registers (continued)

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION
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 L1PIWC L1P invalidate word count register
0x0184 4030 L1DWIBAR L1D writeback invalidate base address register
0x0184 4034 L1DWIWC L1D writeback invalidate word count register
0x0184 4038 - Reserved
0x0184 4040 L1DWBAR L1D writeback base address register
0x0184 4044 L1DWWC L1D writeback word count register
0x0184 4048 L1DIBAR L1D invalidate base address register
0x0184 404C L1DIwC 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

Memory Attribute Registers for EMIFA SDRAM Data (CS0)
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 — Ox63FF FFFF

0x0184 8190 — 0x0184 8197

MAR100 — MAR101

Memory Attribute Registers for EMIFA Async Data (CS4)
0x6400 0000 — Ox65FF FFFF

0x0184 8198 — 0x0184 819F

MAR102 — MAR103

Memory Attribute Registers for EMIFA Async Data (CS5)
0x6600 0000 — 0x67FF FFFF

0x0184 81A0 — 0x0184 81FF

MAR104 — MAR127

Reserved 0x6800 0000 — Ox7FFF FFFF

0x0184 8200

MAR128

Memory Attribute Register for Shared RAM 0x8000 0000 — 0x8001 FFFF

Reserved 0x8002 0000 — 0x81FF FFFF

0x0184 8204 — 0x0184 82FF

MAR129 — MAR191

Reserved 0x8200 0000 — OxBFFF FFFF

0x0184 8300 — 0x0184 837F

MAR192 — MAR223

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

0x0184 8380 — 0x0184 83FF

MAR224 — MAR255

Reserved 0XEO00 0000 — OxFFFF FFFF

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

BYTE ADDRESS ACRONYM REGISTER 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 A0OC - 0x0184 AOFF - Reserved
0x0184 A100 L2MPLKO L2 memory protection lock key bits [31:0]
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Table 2-3. C674x L1/L2 Memory Protection Registers (continued)

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION

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 Al14 L2MPLKSTAT L2 memory protection lock key status register

0x0184 A118 - 0x0184 A1FF - Reserved

L2 memory protection page attribute register O
controls memory address Ox - Ox

0x0184 A200 L2MPPAQ (control ddress 0x0080 0000 - 0x0080 1FFF)
L2 memory protection page attribute register 1
controls memory address Ox - Ox

0x0184 A204 L2MPPAL | y add 0x0080 2000 - 0x0080 3FFF
L2 memory protection page attribute register 2
controls memory address Ox - Ox

0x0184 A208 L2MPPA2 (control ddress 0x0080 4000 - 0X0080 5FFF)
L2 memory protection page attribute register 3
controls memory address Ox - Ox

0x0184 A20C L2MPPA3 | y add 0x0080 6000 - 0x0080 7FFF
L2 memory protection page attribute register 4
controls memory address Ox - Ox

0x0184 A210 L2MPPA4 (control ddress 0x0080 8000 - 0X0080 9FFF)
L2 memory protection page attribute register 5

0x0184 A214 L2MPPAS (controls memory address 0x0080 A00O - 0x0080 BFFF)
L2 memory protection page attribute register 6

0x0184 A218 L2MPPAG (controls memory address 0x0080 C000 - 00080 DFFF)
L2 memory protection page attribute register 7

0x0184 A21C L2MPPA7 (controls memory address 0x0080 E00O - 0x0080 FFFF)
L2 memory protection page attribute register 8

0x0184 A220 L2MPPAS (controls memory address 0x0081 0000 - 0x0081 1FFF)
L2 memory protection page attribute register 9

0x0184 A224 L2MPPAI (controls memory address 0x0081 2000 - 0x0081 3FFF)
L2 memory protection page attribute register 10

0x0184 A228 L2MPPA10 (controls memory address 0x0081 4000 - 0x0081 5FFF)
L2 memory protection page attribute register 11

0x0184 A22C L2MPPALL (controls memory address 0x0081 6000 - 0x0081 7FFF)
L2 memory protection page attribute register 12

0x0184 A230 L2MPPA12 (controls memory address 0x0081 8000 - 0x0081 9FFF)
L2 memory protection page attribute register 13

0x0184 A234 L2MPPA13 (controls memory address 0x0081 A00O - 0x0081 BFFF)
L2 memory protection page attribute register 14

0x0184 A238 L2MPPAL4 (controls memory address 0x0081 C000 - 0x0081 DFFF)
L2 memory protection page attribute register 15

0x0184 A23C L2MPPALS (controls memory address 0x0081 E00O - 0x0081 FFFF)
L2 memory protection page attribute register 16

0x0184 A240 L2MPPA16 (controls memory address 0x0082 0000 - 0x0082 1FFF)
L2 memory protection page attribute register 17

0x0184 A244 L2MPPAL7 (controls memory address 0x0082 2000 - 0x0082 3FFF)
L2 memory protection page attribute register 18

0x0184 A248 L2MPPA18 (controls memory address 0x0082 4000 - 0x0082 5FFF)
L2 memory protection page attribute register 19

0x0184 A24C L2MPPAL9 (controls memory address 0x0082 6000 - 0x0082 7FFF)
L2 memory protection page attribute register 20

0x0184 A250 L2MPPA20 (controls memory address 0x0082 8000 - 0x0082 9FFF)
L2 memory protection page attribute register 21

0x0184 A254 L2MPPAZ1 (controls memory address 0x0082 A00O - 0x0082 BFFF)
L2 memory protection page attribute register 22
controls memory address Ox - Ox

0x0184 A258 L2MPPA22 (control ddress 0x0082 C000 - 0x0082 DFFF)

0x0184 A25C L2MPPA23 L2 memory protection page attribute register 23

(controls memory address 0x0082 E000 - 0x0082 FFFF)
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Table 2-3. C674x L1/L2 Memory Protection Registers (continued)

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION
L2 memory protection page attribute register 24
0x0184 A260 L2MPPA24 (controls memory address 0x0083 0000 - 0x0083 1FFF)
L2 memory protection page attribute register 25
0x0184 A264 L2MPPA25 controls memory address 0x0083 2000 - 0x0083 3FFF
y
L2 memory protection page attribute register 26
0x0184 A268 L2MPPA26 (controls memory address 0x0083 4000 - 0x0083 5FFF)
L2 memory protection page attribute register 27
0x0184 A26C L2MPPA27 controls memory address 0x0083 6000 - 0x0083 7FFF
y
L2 memory protection page attribute register 28
0x0184 A270 L2MPPA28 (controls memory address 0x0083 8000 - 0x0083 9FFF)
L2 memory protection page attribute register 29
0x0184 A274 L2MPPA29 controls memory address 0x0083 A00O - 0x0083 BFFF
y
L2 memory protection page attribute register 30
0x0184 A278 L2MPPA30 (controls memory address 0x0083 C0O00 - 0x0083 DFFF)
L2 memory protection page attribute register 31
0x0184 A27C L2MPPA31 controls memory address 0x0083 E00O - 0x0083 FFFF
y
L2 memory protection page attribute register 32
0x0184 A280 L2MPPA32 (controls memory address 0x0070 0000 - 0x0070 7FFF)
L2 memory protection page attribute register 33
0x0184 A284 L2MPPA33 controls memory address 0x0070 8000 - 0x0070 FFFF
y
L2 memory protection page attribute register 34
0x0184 A288 L2MPPA34 (controls memory address 0x0071 0000 - 0x0071 7FFF)
L2 memory protection page attribute register 35
0x0184 A28C L2MPPA35 controls memory address 0x0071 8000 - 0x0071 FFFF
y
L2 memory protection page attribute register 36
0x0184 A290 L2MPPA36 (controls memory address 0x0072 0000 - 0x0072 7FFF)
L2 memory protection page attribute register 37
0x0184 A294 L2MPPA37 controls memory address 0x0072 8000 - 0x0072 FFFF
y
L2 memory protection page attribute register 38
0x0184 A298 L2MPPA38 (controls memory address 0x0073 0000 - 0x0073 7FFF)
L2 memory protection page attribute register 39
0x0184 A29C L2MPPA39 controls memory address 0x0073 8000 - 0x0073 FFFF
y
L2 memory protection page attribute register 40
0x0184 A2A0 L2MPPA40 (controls memory address 0x0074 0000 - 0x0074 7FFF)
L2 memory protection page attribute register 41
0x0184 A2A4 L2MPPAAL controls memory address 0x0074 8000 - 0x0074 FFFF
y
L2 memory protection page attribute register 42
0x0184 A2A8 L2MPPA42 (controls memory address 0x0075 0000 - 0x0075 7FFF)
L2 memory protection page attribute register 43
0x0184 A2AC L2MPPA43 controls memory address 0x0075 8000 - 0x0075 FFFF
y
L2 memory protection page attribute register 44
controls memory address Ox - Ox
0x0184 A2BO L2MPPAA4 (control ddress 0x0076 0000 - 0x0076 7FFF)
L2 memory protection page attribute register 45
controls memory address Ox - Ox
0x0184 A2B4 L2MPPA4S | y add 0x0076 8000 - 0x0076 FFFF
L2 memory protection page attribute register 46
controls memory address Ox - Ox
0x0184 A2B8 L2MPPA46 (control ddress 0x0077 0000 - 0x0077 7FFF)
L2 memory protection page attribute register 47
controls memory address Ox - Ox
0x0184 A2BC L2MPPA47 | y add 0x0077 8000 - 0x0077 FFFF
L2 memory protection page attribute register 48
controls memory address Ox - Ox
0x0184 A2CO L2MPPAA8 (control ddress 0x0078 0000 - 0x0078 7FFF)
L2 memory protection page attribute register 49
0x0184 A2C4 L2MPPA49 (controls memory address 0x0078 8000 - 0x0078 FFFF)
L2 memory protection page attribute register 50
0x0184 A2C8 L2MPPAS0 (controls memory address 0x0079 0000 - 0x0079 7FFF)
L2 memory protection page attribute register 51
0x0184 A2CC L2MPPAST (controls memory address 0x0079 8000 - 0x0079 FFFF)
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Table 2-3. C674x L1/L2 Memory Protection Registers (continued)

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION
L2 memory protection page attribute register 52
0x0184 A2D0 L2MPPAS2 (controls memory address 0x007A 0000 - 0x007A 7FFF)
L2 memory protection page attribute register 53
0x0184 A2D4 L2MPPAS3 (controls memory address 0x007A 8000 - 0x007A FFFF)
L2 memory protection page attribute register 54
0x0184 A2D8 L2MPPAS4 (controls memory address 0x007B 0000 - 0x007B 7FFF)
L2 memory protection page attribute register 55
0x0184 A2DC L2MPPASS (controls memory address 0x007B 8000 - 0x007B FFFF)
L2 memory protection page attribute register 56
0x0184 A2ED L2MPPAS6 (controls memory address 0x007C 0000 - 0x007C 7FFF)
L2 memory protection page attribute register 57
0x0184 A2E4 L2MPPAS7 (controls memory address 0x007C 8000 - 0x007C FFFF)
L2 memory protection page attribute register 58
0x0184 A2E8 L2MPPAS8 (controls memory address 0x007D 0000 - 0x007D 7FFF)
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 A2F0 L2MPPABO (controls memory address 0x007E 0000 - 0x007E 7FFF)
L2 memory protection page attribute register 61
0x0184 A2F4 L2MPPAGL (controls memory address 0x007E 8000 - 0x007E 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 L2MPPAB3 (controls memory address 0x007F 8000 - Ox007F 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 L1IPMPLKCMD L1P memory protection lock key command register
0x0184 A514 L1IPMPLKSTAT L1P memory protection lock key status register
0x0184 A518 - 0x0184 A5FF - Reserved
0x0184 ABOO - 0x0184 AG3F - Reserved @
L1P memory protection page attribute register 16
0x0184 AG40 L1IPMPPAL6 (controls memory address OX00EQ 0000 - OXO0EQ 07FF)
L1P memory protection page attribute register 17
0x0184 A644 LIPMPPALY (controls memory address 0XOOEO 0800 - 0xOOEO OFFF)
L1P memory protection page attribute register 18
0x0184 AG48 L1IPMPPAIL8 (controls memory address OXOOEO 1000 - OXxO0EO 17FF)
L1P memory protection page attribute register 19
0x0184 A64C LIPMPPAL9 (controls memory address 0XOOEO 1800 - 0xO0EO 1FFF)
L1P memory protection page attribute register 20
0x0184 A650 L1IPMPPA20 (controls memory address 0XO0OEO 2000 - 0XO0EO 27FF)
L1P memory protection page attribute register 21
0x0184 A654 LIPMPPA21 (controls memory address 0XOOEO 2800 - 0XxO0EO 2FFF)
0x0184 AG58 L1PMPPA22 L1P memory protection page attribute register 22

(controls memory address 0XO0OEO 3000 - 0XxO0EO 37FF)

(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 2-3. C674x L1/L2 Memory Protection Registers (continued)

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION
L1P memory protection page attribute register 23
0x0184 AB5C L1IPMPPA23 (controls memory address OX00EQ 3800 - OX00EQ 3FFF)
L1P memory protection page attribute register 24
0x0184 A660 LIPMPPA24 (controls memory address OXOOEO 4000 - 0XxO0OEO 47FF)
L1P memory protection page attribute register 25
0x0184 AG64 L1IPMPPA25 (controls memory address 0XO0EO 4800 - 0xO0EOQ 4FFF)
L1P memory protection page attribute register 26
0x0184 A668 LIPMPPA26 (controls memory address OXOOEO 5000 - 0XOOEO 57FF)
L1P memory protection page attribute register 27
0x0184 AB6C LIPMPPA27 (controls memory address OX00EQ 5800 - OX00EQ 5FFF)
L1P memory protection page attribute register 28
0x0184 A670 LIPMPPA28 (controls memory address OXOOEO 6000 - 0XOOEO 67FF)
L1P memory protection page attribute register 29
0x0184 AG74 L1IPMPPA29 (controls memory address OX00EQ 6800 - OX00EQ 6FFF)
L1P memory protection page attribute register 30
0x0184 A678 LIPMPPA30 (controls memory address OXOOEO 7000 - OXOOEO 77FF)
L1P memory protection page attribute register 31
0x0184 A67C L1IPMPPA3L (controls memory address 0XO0OEO 7800 - 0XxO0EOQ 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 ACO08 L1DMPFCR L1D memory protection fault command register
0x0184 ACOC - 0x0184 ACFF - Reserved
0x0184 ADOO L1DMPLKO L1D memory protection lock key bits [31:0]
0x0184 AD0O4 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 0xO0OFO 0000 - OxO0F0 07FF)
L1D memory protection page attribute register 17
0x0184 AE44 L1DMPPAL7 (controls memory address 0X00FO 0800 - 0X00F0 OFFF)
L1D memory protection page attribute register 18
0x0184 AE48 L1DMPPA18 (controls memory address 0xO0OFO 1000 - OxO0F0 17FF)
L1D memory protection page attribute register 19
0x0184 AE4C L1DMPPAL9 (controls memory address 0x00FO 1800 - 0xO0F0 1FFF)
L1D memory protection page attribute register 20
0x0184 AES0 L1DMPPA20 (controls memory address 0xO0OFO 2000 - OxO0F0 27FF)
L1D memory protection page attribute register 21
0x0184 AE54 L1DMPPAZ1 (controls memory address 0x00FO0 2800 - 0xO0F0 2FFF)
L1D memory protection page attribute register 22
0x0184 AES8 L1DMPPAZ2 (controls memory address 0xO0FO 3000 - OxO0F0 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 0xOOFO 4000 - OxO0F0 47FF)
0x0184 AE64 L1DMPPA25 L1D memory protection page attribute register 25

(controls memory address 0x00FO0 4800 - OxO0F0 4FFF)

(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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Table 2-3. C674x L1/L2 Memory Protection Registers (continued)

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION

0x0184 AEGE LIDMPPA2S (controls memory addrese 0XO0FO S000 - OXDOFO 57FF)
Liowppazr | LD memory rtecion page rbute o0t 21 e,
0x0184 AETO LIDMPPA2S (controls memory addrese OXO0FO 6000 - OXDOFO 67FF)
Liowppazs | LID memory prtecion page rute o0t 22 e,
Liwppago | LD memory prtectn page it 0S50 e
LiDuPPAaL e e e e e

0x0184 AE80 — 0x0185 FFFF - Reserved

See Table 2-4 for a detailed top level OMAP-L137 memory map that includes the DSP memory space.
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2.5 Memory Map Summary

Table 2-4. OMAP-L137 Top Level Memory Map

NOILVINHO4NI SONVAQY

Start Address End Address Size ARM Mem DSP Mem Map EDMA Mem | PRUSS Mem Master LCDC
Map Map Map Peripheral Mem
Mem Map Map
0x0000 0000 0x0000 OFFF 4K - PRUSS Local
Address
Space

0x0000 1000 0X006F FFFF -
0x0070 0000 | Ox007F FFFF | 1024K - DSP L2 ROM -
0x0080 0000 0x0083 FFFF 256K - DSP L2 RAM -
0x0084 0000 0X00DF FFFF -
OXO0E0 0000 | OXO0EO 7FFF | 32K - | DSPL1PRAM | -
0x00EO 8000 OX00EF FFFF -
0XO0F0 0000 | Ox00F0 7FFF | 32K - | DSPLIDRAM | -
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 52K - - -
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 0x01BB FFFF -
0x01BC 0000 0x01BC OFFF 4K ARM ETB -
memory
0x01BC 1000 0x01BC 17FF 2K ARM ETB reg -
0x01BC 1800 0x01BC 18FF 256 ARM Ice -
Crusher

0x01BC 1900 0x01BF FFFF -
0x01CO0 0000 0x01CO0 7FFF 32K EDMA3 Channel Controller -
0x01CO0 8000 0x01CO0 83FF 1024 EDMAS3 Transfer Controller O -
0x01CO0 8400 0x01CO0 87FF 1024 EDMAS3 Transfer Controller 1 -
0x01CO0 8800 0x01CO0 FFFF -
0x01C1 0000 0x01C1 OFFF 4K PSCO -
0x01C1 1000 0x01C1 1FFF 4K PLL Controller -
0x01C1 2000 0x01C1 3FFF -
0x01C1 4000 0x01C1 4FFF 4K SYSCFG -
0x01C1 5000 0x01C1 5FFF -
0x01C1 6000 0x01C1 6FFF -
0x01C1 7000 0x01C1 7FFF -
0x01C1 8000 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 3FFF 4K RTC -

(1) The DSP L2 ROM is used for boot purposes and cannot be programmed with application code
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Table 2-4. OMAP-L137 Top Level Memory Map (continued)

Submit Documentation Feedback
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Start Address End Address Size ARM Mem DSP Mem Map EDMA Mem | PRUSS Mem Master LCDC
Map Map Map Peripheral Mem
Mem Map Map

0x01C2 4000 0x01C2 4FFF - -
0x01C2 5000 0x01C3 FFFF -

0x01C4 0000 0x01C4 OFFF 4K MMC/SD 0 -
0x01C4 1000 0x01C4 1FFF 4K SPIO -
0x01C4 2000 0x01C4 2FFF 4K UART 0 -
0x01C4 3000 0x01CF FFFF -

0x01DO0 0000 0x01DO0 OFFF 4K McASP 0 Control -
0x01DO0 1000 0x01DO0 1FFF 4K McASP 0 AFIFO Control -
0x01DO0 2000 0x01DO0 2FFF 4K McASP 0 Data -
0x01DO0 3000 0x01DO0 3FFF -

0x01DO0 4000 0x01DO0 4FFF 4K McASP 1 Control -
0x01DO0 5000 0x01DO0 5FFF 4K McASP 1 AFIFO Control -
0x01DO0 6000 0x01DO0 6FFF 4K McASP 1 Data -
0x01DO0 7000 0x01DO0 7FFF -

0x01DO0 8000 0x01DO0 8FFF 4K McASP 2 Control -
0x01DO0 9000 0x01DO0 9FFF 4K McASP 2 AFIFO Control -
0x01D0 A000 0x01D0 AFFF 4K MCcASP 2 Data -
0x01D0 BO0OO 0x01D0 BFFF -

0x01D0 C000 0x01D0 CFFF 4K UART 1 -
0x01D0 D000 0x01D0 DFFF 4K UART 2 -
0x01D0 E000 0x01DF FFFF -

0x01EO 0000 0x01EO FFFF 64K USBO -
0x01E1 0000 0x01E1 OFFF 4K UHPI -
0x01E1 1000 O0x01E1l 1FFF -

0x01E1 2000 O0x01E1 2FFF 4K SPI1 -
0x01E1 3000 0x01E1 3FFF 4K LCD Controller -
0x01E1 4000 Ox01E1 4FFF 4K Memory Protection Unit 1 (MPU 1) -
0x01E1 5000 O0x01E1 5FFF 4K Memory Protection Unit 2 (MPU 2) -
0x01E1 6000 0x01E1 FFFF -

0x01E2 0000 0x01E2 1FFF 8K EMAC Control Module RAM -
0x01E2 2000 O0x01E2 2FFF 4K EMAC Control Module Registers -
0x01E2 3000 0x01E2 3FFF 4K EMAC Control Registers -
0x01E2 4000 O0x01E2 4FFF 4K EMAC MDIO port -
0x01E2 5000 0x01E2 5FFF 4K usB1 -
0x01E2 6000 0x01E2 6FFF 4K GPIO -
0x01E2 7000 0x01E2 7FFF 4K PSC1 -
0x01E2 8000 0x01E2 8FFF 4K 2C 1 -
0x01E2 9000 Ox01EF FFFF -

0x01F0 0000 0x01FO0 OFFF 4K eHRPWM 0 -
0x01F0 1000 0x01FO0 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 0O -
0x01F0 7000 0x01F0 7FFF 4K ECAP 1 -
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Table 2-4. OMAP-L137 Top Level Memory Map (continued)

Start Address End Address Size ARM Mem DSP Mem Map EDMA Mem | PRUSS Mem Master LCDC
Map Map Map Peripheral Mem
Mem Map Map
0x01F0 8000 0x01F0 8FFF 4K ECAP 2 -
0x01F0 9000 0x01F0 9FFF 4K EQEP O -
0x01F0 A00O 0x01FO0 AFFF 4K EQEP 1 -
0x01F0 BOOO 0x116F FFFF -
0x1170 0000 0x117F FFFF | 1024K DSP L2 ROM @ -
0x1180 0000 0x1183 FFFF 256K DSP L2 RAM -
0x1184 0000 0x11DF FFFF -
0x11E0 0000 0x11EOQ 7FFF 32K DSP L1P RAM ‘ -
0x11EO 8000 Ox11EF FFFF -
0x11F0 0000 0x11FO0 7FFF 32K DSP L1D RAM ‘ -
0x11F0 8000 Ox3FFF FFFF -
0x4000 0000 0x47FF FFFF 128M EMIFA SDRAM data (CS0) ‘ -
0x4800 0000 OX5FFF FFFF
0x6000 0000 0x61FF FFFF 32M EMIFA async data (CS2) -
0x6200 0000 0x63FF FFFF 32M EMIFA async data (CS3) -
0x6400 0000 0x65FF FFFF 32M EMIFA async data (CS4) -
0x6600 0000 0x67FF FFFF 32M EMIFA async data (CS5) -
0x6800 0000 0x6800 7FFF 32K EMIFA Control Registers -
0x6800 8000 OX7FFF FFFF -
0x8000 0000 0x8001 FFFF 128K Shared RAM -
0x8002 0000 OXAFFF FFFF -
0xB0O0O0O 0000 0xB0O00 7FFF 32K EMIFB Control Registers
0xB000 8000 OXBFFF FFFF -
0xC000 0000 OXCFFF FFFF 256M EMIFB SDRAM Data
0xD000 0000 OxFFFC FFFF -
OxFFFD 0000 OxFFFD FFFF 64K ARM local -
ROM
OxFFFE 0000 OXFFFE DFFF -
OxFFFE E000 OXFFFE FFFF 8K ARM Interrupt =
Controller
OxFFFF 0000 OxFFFF 1FFF 8K ARM local - ARM Local
RAM RAM (PRUO
only)

OxFFFF 2000

OXFFFF FFFF

(2) The DSP L2 ROM is used for boot purposes and cannot be programmed with application code

24

Device Overview

Copyright © 2008-2012, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Link(s): OMAP-L137


http://www.ti.com/product/omap-l137?qgpn=omap-l137
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS563E&partnum=OMAP-L137
http://www.ti.com/product/omap-l137?qgpn=omap-l137

13 TEXAS

www.ti

INSTRUMENTS

OMAP-L137

.com SPRS563E —SEPTEMBER 2008—-REVISED JANUARY 2012

2.6 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.
2.6.1 Pin Map (Bottom View)
Figure 2-3 shows the pin assignments for the ZKB package.
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
ARIOY | AR Sggégh'/(/ S;(;EIS%K// EMA_CS[3) | EMA_CSIO) | EMAAO) | EMAAUY | EMAAIBY ey spokes MMECMS%%%[M’ ui%?’ﬁé?g]/
T Vs Vss AMUTEZ/ | OFPTAAS/ | Leoppy | oo by | oo otk [EMAS UHPLFD[O) S Vss Vss
opan | opsiil | eesiy | oeamy | AR oPH) GP1[0] GPIM] P GP2[0] &g | Leooiy
BOOT[2] | BOOT(7] gooiy | GPOl
UARTO_RXD SPI0_ENA/ EWA OF
AR sorrem | g | so.somioy | EVAOE | gy moy | EMAAY | pyn pey | ennngp | EMACHC | EwaDmy [ ewaoior | ewaory
R ARI[Y K EQEPO/ | UFPT FDST/ MHCSD_CLK/ OBSCLK/ ~ |MMCSD_DAT2Y| UHPI_HD[10) | MMCSD_DAT[1Y
DVoo THG4PO 12/ |UART2_RXD/ | EQEPOA/ LCD_D[4)/ LCD_D[2J |LCD_HSYNG/ DVoo
P[] o) Crato | e oy | axeontay | gpritd [ueLiOwTLO LR Shia) | AHOLKR2/ | UHPLHDZ) | LCDDIO) | UKPLFDI)
BOOT(S) BOOT[3] BOOT[O] GP2[7] GP1[1] GP1[15] GPOL2] GRO[10] GPOJ1]
UARTO X! e— EVA WE
X! | e | SPI_SOMIO) | sPio_siojoy |EMA STy | EmA BALTY | Ema Ay EMA_ALHY | EMADW) | EMADM2) | EMADBY | EMAD[HY
s éég;% A1y [ 208 aigfgc&‘g/’ 12C1.SCL | EQEPOS/ | UHPTHCS/| LCD_D[S) | mmcsD_cvor ECMS’S[[«G]]f LCDAC_ | :DQMITL lunicsD_ DATiY| UHPLHDI12) | MNCSD_DATE | UHPL HDI11)
s P42 e Craiy | GPaE) o) | Gparsy  [unpLiewi|urpLiontLr RV | ensesr | YR T ukeLow | oo brizi | UPLDRY | LoD oyt
800 BOOTE| | BOOT[1] | BOOT[15] | GP1[13] GPIL epi | A GPOl] GPO[12] 6P| GPO[H1)
SPI0_SCS[0)/ —
AXRIE) | AXRI[Y PR SCSI | spit SO0 (eyyn armop| EmaRaS | e iy | eva agy | emaagy | Eva aroy | EVADIBY | EMADE) | EVADI4) | EMAD | EMADIS)
N AXRI[10) | et spn [EMAWAITION) EMA_RAS/ UHPI_HD[8) [MMCSD_DATISY| UHPI HD[14y [MMCSD_DATISY| UHPI HO[13)
EPWM2B/ | EQEP1B/ EQEPOB/ UFPI_HRDY/ | EWA CS[5) [LCD_VSYNG/| LCD Di6) | LCD D0} | LCD_MCLK/
P45 o | GRS | e GPSE) oo | oPamy | cpino) | GPid) oo | "Gl | LoDy | UAPLROGI | Loyt | UKPLEDEY | LCD DIy
goorl | 800THI GPO3) GPOf] GPO[14] GPOp] GPO[13]
EVAWE/ | EM I T
iy | ARIE | ARITY | AXRiy urPLHRW) | Dawoy_ [WiesoDTy | gt
M| OeiE | EPWMA | EPWATBI | EPWM2A | DVoo Vss Vss DVoo DVoo Vss Vss Ovoo | AKRO1Z) | HRLANT | UL Hom |
GP4[8] GP4[7) GP4[6] GP23) | AXRO[Is) | Gro) pesi
BOOT(4] | P29 | mooTiy 114
ACLKR1/ R
EMA_CAS/
AHCLKRY | ECAPY | AFSRU | AMUTEOD/ N EVA _CAS/
Gritn) | mewiz | Gpaps | RESETOT| DVeo CVop Vss Vss Vss Vss DVoo DVpp | EWBGAS | EMB D122 | EMB D3] EMC/;\EZC[?]W
GPi[12)
AHCLKXIT | ACLKXIT | o heSXE ENB_WE_
K lrrckicprrra)| EPwnios/ | epwnon | SEIRTRCH | Dvoo CVop CVop Vss Vss CVop CVop DVpp | EMBDR0) | Dampy | EWBWE | Ems D21
I I GPS[15]
10]
) [ EMB_D[5]/ EMB_D[6)/ | EMB_D[TY
™S DI DO TRST  [EMUO/GP7[15]  CVobp CVpp Vss Vss CVop CVop CVop GPB[5] EMB_D[19] GPé[6] GP6[7]
H USBO_ EMB_D[3/ EMB_DI4)
RTCXI | RTC.XO TCK NG e RVpp CVop Vss Vss CVop CVop RVop ey | Eveon | eweope | SR
G| RTCCVop | RTCVss | RESET | USBO.DM | DVpp CVop CVop Vss Ves CVop Voo DVoo E’g?,—ﬁﬁl]”’ EMB_D[31] | EMB_DI16] E’g?,—ﬁ?zl]z]’
F| oscoutr | osci NC USBODP |  DVpp CVop RSV1 Vss Vss Vss DVop DVop E"é?,g%[;f]’ EMB_D[29] | EMB_DI30] E’g‘?,@?o[]o]’
£ USBO USBO. EMB_D[13) EMB_D[14)
PLLO_VSSA |  OSCVSS VDDAIB Dg‘é‘iﬁgf/ DVpp Vss Vss DVpp DVpo Vss Vss DVop oparfg | EMBDI27TI | EMBDI2S] | " gpgiy
AXRO) | AXRORY
AMUTEY/ | AFSXO/ | UART1.TXD/
o XDV puil RXER | RMILTXEN/ | o | EMB_Aj0) | EMB_AY | EMB_Ai8) | EMB_D[9) | EMB_D[10y | EMB D[ty | EMB_D[12)
PLIO.VDDA | UsBO.D | usgo veus | epuTzr | Geapial | AROTO) | Sioiin” | Moy | EVBCSOL | gy e | ey | Corey | arare | Caea | coain
(4] | sootrrop | epano) | ASK
6] P32
ACLKXO/ AXRO) | AXROY I
c| uset USB1_ UsBO. | AFSRoI | ECAPO/ U‘f;,ga[g])jm RMILRXDIT} | RMILTXO[1) | EMB_BAG) | EMBAIY | EMBAS) | EMBASY | s speke| e cik E%f EMB_D[g]/
vooA3 | vooate | vooarz | ceapiz | aewwo | AZEAEV | arsr | actkel | 6T GP73] GP7IT | GP7IIY s s oped | cPesl
GP2[12] GP3[5] GP3[1]
ACLKRO/ ﬁ:gt&g; axoy | AR08 | AXROpY
8| rewe v uset o | ECAP e WD0 by | RMILRXDIOY | RMILTXOIOY | EVB BA1Y | EMB AZY | EVBLASY) | ENBAITY | EVBWE | gyo oy | EVBANZY |
55 - APWM1/ — - AXR2[1)/ AFSR2/ GP7[0] GP7[4] GP78] GP7[13] DaviZ] - GP3[13] oo
o REFCLKIN/ | GP3[g)
s | RS GP34] GP3[0)
P2[11)
AFICLRRO7 AXROBY
RMILMHZ_ | AXRop1y | AXRo[y S
Al v Vss usB1.OP | 50 CLK/ | AxRzo) | Mpio_CLks |RMILCRS.DVI| gprppg | EMBANO) | EMBA) | EMBAITY | EMBWE_ | pyg g | e ppoe) Vss Vss
AR GP7I12) | GPTE) GP7[9) Dav3]
GP2[14) | P[] | GPa[ pes
BOOT[11]
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
Figure 2-3. Pin Map (ZKB)
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2.7 Terminal Functions
Table 2-5 to Table 2-25 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.
2.7.1 Device Reset and JTAG
Table 2-5. Reset and JTAG Terminal Functions
PIN NO
SIGNAL NAME e TYPE® PULL®@ DESCRIPTION
RESET
RESET G3 | Device reset input
AMUTEO/ RESETOUT L4 o® IPD Reset output. Multiplexed with MCASPO mute output.
JTAG
TMS Jl | IPU JTAG test mode select
TDI J2 | IPU JTAG test data input
TDO J3 (@) IPD JTAG test data output
TCK H3 | IPU JTAG test clock
TRST Ja | IPD JTAG test reset
EMUI[0)/GP7[15] J5 110 IPU Emulation Signal
RTCK/GP7[14] K1 110 IPD JTAG Test Clock Return Clock 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 (ie., input versus output), the table reflects the pin function direction for

that particular peripheral.

(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor
(3) Open drain mode for RESETOUT function.

2.7.2 High-Frequency Oscillator and PLL

Table 2-6. High-Frequency Oscillator and PLL Terminal Functions

SIGNAL NAME P!\IK';O TYPE® PULL® DESCRIPTION
E“F’,'f[—lg]'-'(’ OBSCLK/AHCLKR2/ | g1, 0 IPU | PLL Observation Clock
1.2-V OSCILLATOR
OSCIN F2 | Oscillator input
OoscouT F1 (0] Oscillator output
OSCVSS E2 GND Oscillator ground (for filter only)
1.2-V PLL
PLLO_VDDA D1 PWR PLL analog Vpp (1.2-V filtered supply)
PLLO_VSSA El GND PLL analog Vsg (for filter)
(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 (ie., 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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2.7.3 Real-Time Clock and 32-kHz Oscillator

Table 2-7. Real-Time Clock (RTC) and 1.2-V, 32-kHz Oscillator Terminal Functions

SIGNAL NAME P!\IK';O TYPE®W PULL® DESCRIPTION
RTC_CvVDD Gl PWR RTC module core power (isolated from rest of chip CVpp)
RTC_XI H1 | Low-frequency (32-kHz) oscillator receiver for real-time clock
RTC_XO H2 (@) Low-frequency (32-kHz) oscillator driver for real-time clock
RTC Vs¢ G2 GND Oscillator ground (for filter)
(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 (ie., input versus output), the table reflects the pin function direction for
that particular peripheral.
(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor

2.7.4 External Memory Interface A (ASYNC, SDRAM)

Table 2-8. External Memory Interface A (EMIFA) Terminal Functions

PIN
SIGNAL NAME NO | TyPE® | PULL® MUXED DESCRIPTION
ZKB
EMA_D[15]/UHPI_HD[15]/LCD_D[15}/GPO[15] M16 110 IPD
EMA_D[14]/UHPI_HD[14])/LCD_D[14]/GP0[14] N14 110 IPD
EMA_D[13]/UHPI_HD[13]/LCD_D[13}/GP0[13] N16 110 IPD
EMA_D[12]/UHPI_HD[12]/LCD_D[12}/GP0[12] P14 110 IPD | UHPI, LCD.,
EMA_D[11]/UHPI_HD[11)/LCD_D[11]/GPO[11] P16 110 IPD | GPIO
EMA_D[10]/UHPI_HD[10])/LCD_D[10}/GP0[10] R14 110 IPD
EMA_D[9]/UHPI_HD[9)/LCD_D[9)/GPO[9] T14 110 IPD
EMA_D[8]/UHPI_HD[8)/LCD_D[8)/GP0[8] N12 /0 IPD
EMA_D[7]/MMCSD_DAT[7]/UHPI_HD[7]/GP0[7]/BOOT[13] M15 110 IPU gmg’ S&g?” EMIFA data bus
EMA_D[6]/MMCSD_DAT[6]/UHPI_HD[6]/GPO[6] N13 /0 IPU
EMA_D[5]/MMCSD_DATI[5]/UHPI_HD[5]/GPO[5] N15 /0 IPU
EMA_D[4]/MMCSD_DAT[4]/UHPI_HD[4]/GPO[4] P13 /0 IPU | MMC/SD, UHPI,
EMA_D[3]/MMCSD_DAT[3]/UHPI_HD[3]/GPO[3] P15 /0 IPU | GPIO
EMA_D[2]/MMCSD_DAT[2]/UHPI_HD[2]/GPO[2] R13 /0 IPU
EMA_D[1]/MMCSD_DAT[1]/UHPI_HD[1]/GPO[1] R15 /0 IPU
EMA_D[0]/MMCSD_DAT[0]/UHPI_HD[0]/GPO[0/BOOT[12] T13 /0 IPU ’(\;Amg/ 3568$p|,
(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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Table 2-8. External Memory Interface A (EMIFA) Terminal Functions (continued)

PIN
SIGNAL NAME NO | TyPE® | PULL® MUXED DESCRIPTION
ZKB
EMA_A[12]/LCD_MCLK/GP1[12] N11 o) IPU
EMA_A[11]/LCD_AC_ENB_CS/GP1[11] P11 o) IPU
EMA_A[10]/LCD_VSYNC/GP1[10] N8 o) IPU
EMA_A[9]/LCD_HSYNC/GP1[9] R11 o) IPU
EMA_A[8]/LCD_PCLK/GP1[8] T11 o) IPU
LCD, GPIO EMIFA address bus
EMA_A[7]/LCD_D[OJ/GP1[7] N10 o) IPD
EMA_A[6]/LCD_D[1]/GP1[6] P10 o) IPD
EMA_A[5]/LCD_D[2]/GP1[5] R10 o) IPD
EMA_A[4]/LCD_D[3]/GP1[4] T10 o) IPD
EMA_A[3]/LCD_D[6)/GP1[3] N9 o) IPD
EMA_A[2]/MMCSD_CMD/UHPI_HCNTL1/GP1[2] P9 o) IPU | MMCSD, UHPI,
EMA_A[1]/MMCSD_CLK/UHPI_HCNTLO/GP1[1] R9 o) IPU | GPIO EMIFA address bus
EMA_A[0]/LCD_D[7)/GP1[0] T9 o) IPD  |LCD, GPIO
EMA_BA[1]/LCD_D[5//UHPI_HHWIL/GP1[13] P8 o) ipu | LCD, UHPL
GPIO EMIFA bank address
EMA_BA[0]/LCD_D[4]/GP1[14] R8 o) IPU | LCD, GPIO
EMA_CLK/OBSCLK/AHCLKR2/GP1[15] R12 o) IPU gg’gﬁﬁ' GPIO, | EMIFA clock
EMA_SDCKE/GP2[0] T12 o IPU | GPIO EMIFA SDRAM clock
enable
EMIFA SDRAM row
EMA_RAS/EMA_CS[5]/GP2[2] N7 o) PU | e A chip address Stroboe
select, GPIO
EMA_CAS/EMA_CS[4]/GP2[1] L16 o IPU EMIFA SDRAM column
address strobe
EMA_RAS/EMA_CS[5] /GP2[2] N7 o) IPU | EMIF A
EMA_CAS/EMA_CS[4] /GP2[1] L16 o} IPU | SDRAM, GPIO EMIEA A chi
sync |
EMA_CS[3]/AMUTE2/GP2[6] T7 o) IPU | McASP2, GPIO | gglect Y P
EMA_CS[2]/UHPI_HCS/GP2[5/BOOT[15] p7 0 PU | poar o
EMA_CS[0]/UHPI_HAS/GP2[4] T8 o) IPU | UHPI, GPIO Sngg';A SDRAM chip
— - UHPI, MCASPO, | EMIFA SDRAM write
EMA_WE/UHPI_HRW/AXRO[12)/GP2[3)/BOOT[14] M13 o) IPU | Gpio. BOOT | enable
EMIFA write
EMA_WE_DQM[1]/UHPI_HDS2/AXRO0[14]/GP2[8] P12 o) IPU enable/data mask for
UHPI, McASP, |EMA_D[15:8]
GPIO EMIFA write
EMA_WE_DQMI[O]/UHPI_HINT/AXRO[15]/GP2[9] M14 o) IPU enable/data mask for
EMA_D[7:0]
EMA_OE/UHPI_HDSI1/AXRO[13]/GP2[7] R7 o) IPU gﬁ% MCASPO, | EpmiFA output enable
e EMIFA wait
EMA_WAIT[0]/UHPI_HRDY/GP2[10] N6 [ IPU | UHPI, GPIO inputiinterrupt
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2.7.5 External Memory Interface B (only SDRAM )

Table 2-9. External Memory Interface B (EMIFB) Terminal Functions

SIGNAL NAME P!\IK:O TYPE® | pULL® MUXED DESCRIPTION
EMB_D[31] G14 0 IPD
EMB_D[30] F15 0 IPD
EMB_D[29] F14 0 IPD
EMB_D[28] E15 0 IPD
EMB_D[27] E14 0 IPD
EMB_D[26] Al4 0 IPD
EMB_D[25] B14 0 IPD
EMB_D[24] A13 0 IPD
EMB_D[23] L15 0 IPD
EMB_D[22] L14 0 IPD
EMB_D[21] K16 0 IPD
EMB_D[20] K13 0 IPD
EMB_D[19] J14 0 IPD
EMB_D[18] H15 0 IPD
EMB_D[17] H14 0 IPD
EMB_D[16] G15 0 IPD

EMIFB SDRAM data bus

EMB_D[15]/GP6[15] F13 110 IPD
EMB_D[14]/GP6[14] E16 110 IPD
EMB_D[13]/GP6[13] E13 110 IPD
EMB_D[12]/GP6[12] D16 110 IPD
EMB_D[11]/GP6[11] D15 110 IPD
EMB_D[10]/GP6[10] D14 110 IPD
EMB_D[9]/GP6[9] D13 110 IPD
EMB_D[8]/GP6[8] C16 110 IPD SPIO
EMB_D[7]/GP6[7] J16 110 IPD
EMB_DI[6]/GP6[6] Ji5 110 IPD
EMB_DI[5]/GP6[5] J13 110 IPD
EMB_DI[4]/GP6[4] H16 110 IPD
EMB_D[3]/GP6[3] H13 110 IPD
EMB_D[2]/GP6[2] G16 110 IPD
EMB_D[1]/GP6[1] G13 110 IPD
EMB_D[0]/GP6[0] F16 110 IPD
EMB_A[12]/GP3[13] B15 0 IPD
EMB_A[11]/GP7[13] B12 0 IPD
EMB_A[10]/GP7[12] A9 0 IPD
EMB_A[9]/GP7[11] Ci12 o IPD GPIO EMIFB SDRAM row/column
EMB_A[8]/GP7[10] D12 o} IPD address bus
EMB_A[7]/GP7[9] All 0 IPD
EMB_A[6]/GP7[8] B11 0 IPD
EMB_A[5]/GP7[7] c11 0 IPD
(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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Table 2-9. External Memory Interface B (EMIFB) Terminal Functions (continued)

PIN NO

SIGNAL NAME KB TYPE® | pULL® MUXED DESCRIPTION
EMB_A[4]/GP7[6] D11 o IPD
EMB_A[3]/GP7[5] A10 o IPD
EMB_A[2]/GP7[4] B10 o IPD E%';ESSDRAM row/column
EMB_A[1]/GP7[3] C10 o IPD GPIO
EMB_A[0]/GP7[2] D10 o IPD
EMB_BA[1]/GP7[0] B9 o IPU

EMIFB SDRAM bank address

EMB_BA[0]/GP7[1] c9 o IPU
EMB_CLK c14 o IPU EMIF SDRAM clock
EMB_SDCKE c13 e} IPU EMIFB SDRAM clock enable
EMB_WE K15 0 IPU EMIFB write enable
EMB_RAS A8 o PU SEM)IEE SDRAM row address
EMB_CAS L13 0 IPU EMIFB column address strobe
EMB_CS[0] D9 0 IPU EMIFB SDRAM chip select 0
EMB_WE_DQM[3] Al12 0 IPU
EMB_WE_DQM[2] B13 o IPU EMIFB write enable/data mask
EMB_WE_DQM[1] /GP5[14] Ci15 o IPU SPIO for EMB_D
EMB_WE_DQMI[0] /GP5[15] K14 o IPU
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2.7.6 Serial Peripheral Interface Modules (SPI0, SPI1)

Table 2-10. Serial Peripheral Interface (SPI) Terminal Functions

PIN
SIGNAL NAME NO | TYPE® | pULL® MUXED DESCRIPTION
ZKB
SPIO
SPI0_SCS[0] /UARTO_RTS/EQEPOB/GP5[4/BOOT[4] N4 1o pu | YARTO, EQEPOB, | gp 15 chip select
GPIO, BOOT
UARTO, EQEPOA,
SPI0_ENA /UARTO_CTS/EQEPOA/GP5[3)/BOOT3] R5 1o IPU | Gpio BOOT SPIO enable
SPI0_CLK/EQEPLI/GP5[2/BOOT[2] TS5 e IPD | eQEPL, GPIO, BOOT | SPIO clock
SPI0_SIMO[0J/EQEPOS/GP5[L)/BOOT[L] P6 1o IPD SPI0 data
slave-in-master-out
eQEPO, GPIO, BOOT
SPI0_SOMI[0]/EQEPOI/GPS5[0}/BOOT[0] R6 1o IPD SPI0 data
— slave-out-master-in
SPI1
SPI1_SCS[0] /UART2_TXD/GP5[13] P4 e IPU SPI1 chip select
> =2 UART2, GPIO
SPI1_ENA /UART2_RXD/GP5[12] R4 e IPU SPI1 enable
SPI1_CLK/EQEP1S/GP5[7/BOOTI[7] 6 e IPD | eQEPL, GPIO, BOOT | SPI1 clock
SPI1_SIMO[0]/12C1_SDA/GP5[6)/BOOTI6] N5 1o IPU SPI1 data
slave-in-master-out
12C1, GPIO, BOOT
SPI1_SOMI[0]/I2C1_SCL/GPS5[5]/BOOT[S] P5 1o IPU SPI1 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: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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2.7.7 Enhanced Capture/Auxiliary PWM Modules (eCAPO, eCAP1, eCAP2)

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

Table 2-11. Enhanced Capture Module (eCAP) Terminal Functions

PIN
SIGNAL NAME NO | Type® | pULL® MUXED DESCRIPTION
ZKB
eCAPO

enhanced capture 0
ACLKX0/ECAPO/APWMO/GP2[12] C5 I/0 IPD McASPO, GPIO input or auxiliary
PWM 0 output

eCAP1

enhanced capture 1
ACLKRO/ECAP1/APWM1/GP2[15] B4 I/0 IPD McASPO, GPIO input or auxiliary
PWM 1 output

eCAP2

enhanced capture 2
ACLKR1/ECAP2/APWM2/GP4[12] L2 I/0 IPD McASP1, GPIO input or auxiliary

PWM 2 output

(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.
Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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2.7.8 Enhanced Pulse Width Modulators (eHRPWMO, eHRPWM1, eHRPWM?2)

Table 2-12. Enhanced Pulse Width Modulator (eHRPWM) Terminal Functions

PIN NO 1 2
SIGNAL NAME KB TYPE® | pULL® MUXED DESCRIPTION
eHRPWMO
eHRPWMO A output
ACLKX1/EPWMOA/GP3[15] K3 /0 IPD MGASPL. GPIO (with high-resolution)
AHCLKX1/EPWMOB/GP3[14] K2 1/0 IPD eHRPWMO B output
McASP1, eHRPWM1, |eHRPWMO trip zone
AMUTEL/EPWMTZ/GP4[14] D4 110 IPD GPIO, eHRPWM2 input
Sync input to
AFSX1/EPWMSYNCI/EPWMSYNCO/GPA4[10] K4 110 pp | MCASPL, eHRPWMO, | eHRPWMO module or
GPIO sync output to external
PWM
eHRPWM1
AXR1[8//EPWM1A/GP4[8] M2 110 IPD eHRPWML A output
McASP1, GPIO (with high-resolution)
AXR1[7)/EPWM1B/GPA[7] M3 110 IPD eHRPWM1 B output
McASP1, eHRPWM1, |eHRPWML trip zone
AMUTEL/EPWMTZ/GP4[14] D4 110 IPD GPIO, eHRPWM2 input
eHRPWM2
AXR1[6//EPWM2A/GP4[6] M4 110 IPD eHRPWM2 A output
McASP1, GPIO (with high-resolution)
AXR1[5)/EPWM2B/GP4[5] N1 110 IPD eHRPWM2 B output
McASP1, eHRPWM1, |eHRPWM2 trip zone
AMUTE1/EPWMTZ/GP4[14] D4 110 IPD GPIO, eHRPWM2 input
(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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2.7.9 Enhanced Quadrature Encoder Pulse Module (eQEP)

Table 2-13. Enhanced Quadrature Encoder Pulse Module (eQEP) Terminal Functions

PIN
SIGNAL NAME NO | TyPE® | PULL® MUXED DESCRIPTION
ZKB
eQEPO
SPI0_ENA/UARTO_CTS/EQEPOA/GPS5[3]/BOOT(3] R5 | IPU EQEPOA quadrature
SPIO, UARTO, GPIO, | input
BOOT
SPI0_SCS[0J/UARTO_RTS/EQEPOB/GP5[4/BOOT[4] N4 | IPU E?EPOB quadrature
SPI0_SOMI[0/EQEPOI/GP5[0)/BOOTI0] R6 | IPD eQEPO index
SPI1, GPIO, BOOT
SPI0_SIMO[0}/EQEPOS/GP5[1)/BOOTI1] P6 | IPD eQEPO strobe
eQEP1
AXR1[3/EQEP1A/GPA[3] P1 | IPD ;%Etpl quadrature
MCASP1, GPIO
AXR1[4J/EQEP1B/GPA4[4] N2 | IPD %%Etpl quadrature
SPI0_CLK/EQEPLI/GPS5[2]/BOOT[2] T5 | IPD eQEP1 index
SPI1, GPIO, BOOT
SPI1_CLK/EQEP1S/GPS5[7]/BOOT[7] 6 | IPD eQEP1 strobe
(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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2.7.10 Boot
Table 2-14. Boot Mode Selection Terminal Functions®
PIN NO ) .
SIGNAL NAME KB TYPE® | PULL® MUXED DESCRIPTION

EMA_CS[2]/UHPI_HCS/GP2[5//BOOT[15] P7 [ IPU EMIFA, UHPI, GPIO
_— - EMIFA, UHPI,
EMA_WE/UHPI_HRW/AXRO[12]/GP2[3]//BOOT[14] M13 [ IPU MCASPO, GPIO
EMA_D[7[/MMCSD_DAT[7)/UHPI_HD[7}/GPO[7]/BOOT[13] M15 [ IPU EMIFA, MMC/SD,
EMA_D[0)/MMCSD_DAT[0]/UHPI_HD[0]/GPO[0}/BOOT[12] T13 I IPU UHPI, GPIO
AHCLKRO/RMI|_MHZ_50_CLK/GP2[14)/BOOT[11] A4 | P | SASPO, EMAC,
AFSX0/GP2[13]/BOOT[10] D5 [ IPD MCcASPO, GPIO
UARTO_TXD/I2CO_SCL/TM64P0_OUT12/GP5[9/BOOTI9] P3 | Py | ARTO.12C0, Timero,
UARTO_RXD/I2CO_SDA/TM64P0_IN12/GP5[8]/BOOT(8] R3 | ipu | YARTO, 12C0, Timer0, | Boot Mode

GPIO Selection Pins
SPI1_CLK/EQEP1S/GP5[7]/BOOT[7] T6 [ IPD SPI1, eQEP1, GPIO
SPI1_SIMO[0)/I2C1_SDA/GP5[6)/BOOT[6] N5 [ IPU

SPI1, 12C1, GPIO
SPI1_SOMI[0)/I2C1_SCL/GP5[5)/BOOT(5] P5 [ IPU

SPI0, UARTO,
SPI0_SCS[0J/JUARTO_RTS/EQEPOB/GP5[4]/BOOT[4] N4 [ IPU eQEPO, GPIO

SPI0, UARTO,
SPI0_ENA/UARTO_CTS/EQEPOA/GP5[3]/BOOTI[3] R5 [ IPU eQEPO. GPIO
SPI0_CLK/EQEP1I/GP5[2]/BOOT][2] T5 [ IPD SPIO, eQEP1, GPIO
SPI0_SIMO[0)/EQEPOS/GP5[1)/BOOT[1] P6 [ IPD

SPI0, eQEPO, GPIO
SPI0_SOMI[0)/EQEPOI/GP5[0/BOOT[O0] R6 [ IPD
(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: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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2.7.11 Universal Asynchronous Receiver/Transmitters (UARTO, UARTL1, UART2)

Table 2-15. Universal Asynchronous Receiver/Transmitter (UART) Terminal Functions

PIN
SIGNAL NAME NO | TyPE® | PULL® MUXED DESCRIPTION
ZKB
UARTO
UARTO_RXD/I2CO_SDA/TM64P0_IN12/GP5[8]/BOOT[8] R3 | py | 12C0, BOOT, UARTO receive data
Timer0, GPIO,
UARTO_TXD/I2C0_SCL/TM64P0_OUT12/GP5[9)/BOOTI9)] P3 0 ipy | 2C0, Timer0, GPIO, | UARTO transmit
BOOT data
UARTO
SPI0_SCS[0)/ UARTO_RTS /EQEPOB/GP5[4)/BOOT[4] N4 o) IPU
SPIO, eQEPO, ready-to-send output
GPIO, BOOT UARTO
SPI0_ENA/ UARTO_CTS /EQEPOA/GP5[3)/BOOTI[3] R5 [ IPU clear-to-send input
(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., input versus output), the table reflects the pin function direction for that particular peripheral.
(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor

36 Device Overview

Copyright © 2008-2012, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Link(s): OMAP-L137


http://www.ti.com/product/omap-l137?qgpn=omap-l137
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS563E&partnum=OMAP-L137
http://www.ti.com/product/omap-l137?qgpn=omap-l137

13 TEXAS
INSTRUMENTS

www.ti.com

OMAP-L137

SPRS563E —SEPTEMBER 2008—-REVISED JANUARY 2012

Table 2-15. Universal Asynchronous Receiver/Transmitter (UART) Terminal Functions (continued)

PIN
SIGNAL NAME NO | TypE® | PULL® MUXED DESCRIPTION
ZKB
UART1
UART1_RXD/AXRO[9]/GP3[9]® c6 I IPD UART1 receive data
McASPO, GPIO i
UARTZL_TXD/AXRO[10}/GP3[10]® D6 0 IPD g{ﬁsn transmit
UART2
SPI1_ENA/UART2_RXD/GP5[12] R4 [ IPU UART2 receive data
_ SPI1, GPIO :
SPIL_SCS[0J/UART2_TXDIGP5[13] P4 o) IPU LR RT2 transmit

(1) As these signals are internally pulled down while the device is in reset, it is necessary to externally pull them high with resistors if
UART1 boot mode is used. Please see the OMAP-L137 Applications Processor System Reference Guide - Literature Number
SPRUG84 for more for details on entering UART1 boot mode.
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2.7.12 Inter-Integrated Circuit Modules(12C0, 12C1)
Table 2-16. Inter-Integrated Circuit (I2C) Terminal Functions
PIN
SIGNAL NAME NO | TyPE® | PULL® MUXED DESCRIPTION
ZKB
12C0
UARTO, TimerO0, )
UARTO_RXD/I2C0_SDA/TM64P0_IN12/GP5[8]/BOOT[8] R3 110 IPU | Cpi0. BOOT 12CO0 serial data
UARTO_TXD/I2CO_SCL/TMB4P0_OUT12/GP5[9)/BOOTI] P3 1o IPU g’;‘goégg“fro' 12C0 serial clock
12C1
SPI1_SIMO[0}/12C1_SDA/GP5[6]/BOOT[6] N5 110 IPU I2C1 serial data
SPI1, GPIO, BOOT :
SPI1_SOMI[0}/I2C1_SCL/GP5[5]/BOOT[5] P5 110 IPU 12C1 serial clock
(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., input versus output), the table reflects the pin function direction for that particular peripheral.

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

2.7.13 Timers

Table 2-17. Timers Terminal Functions

PIN
SIGNAL NAME NO | TYPE® | pULL® MUXED DESCRIPTION
ZKB
TIMERO
UARTO_RXD/I2CO_SDA/TM64P0_IN12/GP5[8/BOOTI[S] R3 | IPU Timer0 lower input
UARTO, 12C0, -
UARTO_TXD/I2C0_SCL/TM64P0_OUT12/GP5[9)/BOOT[9] P3 o IPU | GPIO, BOOT ZLT;J? lower

TIMER1 (Watchdog )
No external pins. The Timerl peripheral signals are not pinned out as external pins.

(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.
Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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2.7.14 Universal Host-Port Interface (UHPI)

Table 2-18. Universal Host-Port Interface (UHPI) Terminal Functions

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

EMA_D[15)/UHPI_HD[15]/LCD_D[15]/GPO[15] M16 e} IPD
EMA_D[14])/UHPI_HD[14]/LCD_D[14]/GPO[14] N14 110 IPD
EMA_D[13)/UHPI_HD[13]/LCD_D[13]/GPO[13] N16 110 IPD
EMA_D[12)/UHPI_HD[12]/LCD_D[12]/GPO[12] P14 110 IPD

EMIFA, LCD, GPIO
EMA_D[11)/UHPI_HD[11]/LCD_D[11]/GPO[11] P16 110 IPD
EMA_D[10)/UHPI_HD[10]/LCD_D[10]/GPO[10] R14 e} IPD
EMA_D[9]/UHPI_HD[9]/LCD_D[9]/GPO[9] T14 110 IPD
EMA_D[8]/UHPI_HD[8]/LCD_D[8]/GPO[8] N12 110 IPD
EMA_D[7[/MMCSD_DAT[7)/UHPI_HD[7]/GPO[7}/ M5 /o pu | EMIFA, MMCISD, | UHp data bus
BOOT[13] GPIO, BOOT
EMA_D[6//MMCSD_DAT[6)/UHPI_HD[6]/GPO[6] N13 I/0 IPU
EMA_D[5//MMCSD_DAT[5)/UHPI_HD[5]/GPO[5] N15 I/0 IPU
EMA_D[4//MMCSD_DAT[4)/UHPI_HD[4]/GPO[4] P13 I/0 IPU | EMIFA, MMC/SD,
EMA_D[3]/MMCSD_DAT[3)/UHPI_HD[3]/GPO[3] P15 110 IPU | GPIO
EMA_D[2[/MMCSD_DAT[2)/UHPI_HD[2]/GP0[2] R13 I/0 IPU
EMA_D[1/MMCSD_DAT[1}/UHPI_HD[1]/GPO[1] R15 I/0 IPU
EMA_D[0[/MMCSD_DAT[O)/UHPI_HD[0]/GPO[0]/ 13 /o pu | EMIFA, MMC/SD,
BOOT[12] GPIO, BOOT
EMA_A[2/MMCSD_CMD/UHPI_HCNTL1/GP1[2] P9 110 IPU | EMIFA,

MMCSD_CMD, UHPI access control
EMA_A[1}/MMCSD_CLK/UHPI_HCNTLO/GP1[1] R9 110 IPU | gpiO
EMA_BA[1}/LCD_D[5)/UHPI_HHWIL/GP1[13] P8 e IPU | EMIFA, LCD, gpio | UHP! half-word

identification control
— EMIFA, McASP, -

EMA_WE/UHPI_HRW /AXRO[12]/GP2[3)/BOOT[14] M13 110 IPU | Gpio. BOOT UHPI read/write
EMA_CS[2)/ UHPI_HCS /GP2[5/BOOT[15] p7 110 Pu | gueR GPIO: UHPI chip select
EMA_WE_DQMI[1]/ UHPI_HDS2 /AXRO[14]/GP2[8] P12 I/0 IPU

EMIEA. McASPO UHPI data strobe
EMA_OE/ UHPI_HDS1I /AXRO[13)/GP2[7] R7 I/0 IPU_ | Gpio :
EMA_WE_DQMI[0J/ UHPI_HINT /AXRO[15)/GP2[9] M14 I/0 IPU UHPI host interrupt
EMA_WAIT[0)/ UHPI_HRDY /GP2[10] N6 I/0 IPU UHPI ready

EMIFA, GPIO
EMA_CSJ[0)/ UHPI_HAS /GP2[4] T8 110 IPU UHPI address strobe
(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

ADVANCE INFORMATION

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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2.7.15 Multichannel Audio Serial Ports (McASPO, MCASP1, McASP2)

Table 2-19. Multichannel Audio Serial Ports (McASPs) Terminal Functions

PIN
SIGNAL NAME NO | TYPE® | pULL® MUXED DESCRIPTION
ZKB
MCASPO
EMA_WE_DQM[OJ/UHPI_HINT/AXRO[15]/GP2[9] M14| 10 IPU
EMA_WE_DQM[LJ/UHPI_HDS2/AXRO[14]/GP2[8] P12 | 10 Py | SV A UHPL
EMA_OE/UHPI_HDSL/AXRO[13]/GP2[7] R7 | 10 IPU
— EMIFA, UHPI,
EMA_WE/UHPI_HRW/AXRO[12]/GP2[3)/BOOT[14] M13| 10 PU | G0, BOOT
AXRO[11]/ AXR2[0}/GP3[11] A5 | 10 IPD | McASP2, GPIO
UARTL_TXD/AXRO[10]/GP3[10] D6 | 1O IPD | GPIO
UARTL_RXD/AXRO[9]/GP3[9)] c6 | 1o IPD | GPIO
AXRO[8]/MDIO_D/GP3[8] B6 110 IPU MCASPO serial
MDIO, GPIO | data
AXRO[7]/MDIO_CLK/GP3([7] A6 | 10 IPD
AXRO[6]/RMII_RXER/ACLKR2/GP3[6] D7 | 1o IPD
AXRO[5)/RMII_RXD[LJ/AFSX2/GP3([5] c7 | o IPD
AXRO[4)/RMII_RXD[OJ/AXR2[L/GP3([4] B7 | 10 IPD
EMAC,
AXRO[3J/RMII_CRS_DV/AXR2[2]/GP3[3] A7 | 10 IPD_ | eASP2. GPIO
AXRO[2)/RMII_TXEN/AXR2[3//GP3[2] D8 | 10 IPD
AXRO[L)/RMII_TXD[LJ/ACLKX2/GP3[1] cs | o IPD
AXRO[O]/RMII_TXD[OJ/AFSR2/GP3[0] B8 | 10 IPD
McASP2, USB, | McASP1 transmit
AHCLKXO/AHCLKX2/USB_REFCLKIN/GP2[11] B5 | 10 IPD | SRS MeASPL ter
ACLKXO/ECAPO/APWMO/GP2[12] cs | o IPD  |eCAPO, GPIO | MeASEO transmit
MCcASPO transmit
AFSX0/GP2[13)/BOOT[10] D5 | 1o PD | GPio, BoOT | {IESR0
AHCLKRO/RMII_MHZ_50_CLK/GP2[14)/BOOT[11] A4 | 10 pp | EMAC, GPIO, | McASPO receive
BOOT master clock
ACLKRO/ECAPL/APWM1/GP2[15] B4 | 10 IPD | eCAPL, GPIO m:’gﬁsf receive
AFSRO/GP3[12] ca | o IPD | GPIO HICASPO recelve
rame sync
AMUTEO/RESETOUT L4 1o IPD | RESETOUT (’;"u"tﬁftpo mute
(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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Table 2-19. Multichannel Audio Serial Ports (McASPs) Terminal Functions (continued)

PIN
SIGNAL NAME NO | TypE® | pULL® MUXED DESCRIPTION
ZKB
McASP1
AXR1[11]/GP5[11] T4 /0 IPU
AXR1[10]/GP5[10] N3 /0 IPU | GPIO
AXR1[9]/GP4[9] M1 10 IPD
AXR1[8]/EPWM1A/GP4[8] M2 /0 IPD g'g?g WML A,
AXR1[7)/EPWM1B/GP4[7] M3 /0 IPD g':,'fgw'v'l B,
AXR1[6]/EPWM2A/GP4[6] M4 110 ipp | SHRPWMZA, | McASP1 serial
GPIO data
AXR1[5)/EPWM2B/GP4[5] N1 /0 IPD ZI-FI)II?(I;WMZ B,
AXR1[4]/EQEP1B/GPA[4] N2 10 IPD OEPL. GPIO
e :
AXR1[3]/EQEP1A/GPA[3] P1 10 IPD
AXR1[2]/GP4[2] P2 10 IPD
AXR1[1]/GP4[1] R2 /0 IPD | GPIO
AXR1[0]/GP4[0] T3 /0 IPD
AHCLKX1/EPWMOB/GP3[14] K2 110 ipp | SHRPWMO, MCASP1 transmit
GPIO master clock
eHRPWMO, MCASP1 transmit
ACLKX1/EPWMOA/GP3[15] K3 /0 IPD | &hio bit clock
AFSX1/EPWMSYNCI/EPWMSYNCO/GP4[10] K4 II0 ipp | SHRPWMO, MCASP1 transmit
GPIO frame sync
MCcASP1 receive
AHCLKR1/GP4[11] L1 /0 IPD  |GPIO mastor clook
ACLKR1/ECAP2/APWM2/GP4[12] L2 II0 IPD | eCAP2, GPIO k")’:tcﬁl’gskl receive
MCcASP1 receive
AFSR1/GPA[13] L3 /0 IPD  |GPIO frame sync
eHRPWMO,
eHRPWM1, McASP1 mute
AMUTEL/EPWMTZ/GP4[14] D4 /0 IPD | ChRPWM. output
GPIO
McASP2
AXRO[O)/RMII_TXD[OJ/AFSR2/GP3[0] B8 e IPD
AXRO[2)/RMII_TXEN/AXR2[3]/GP3[2] D8 e IPD
McASPO, McASP2 serial
AXRO[3)/RMII_CRS_DV/AXR2[2]/GP3[3] A7 e IPD__ | Evac. GPIO | data
AXRO[4)/RMII_RXD[OJ/AXR2[1]/GP3[4] BY e IPD
AXRO[11]/AXR2[0]/GP3[11] A5 e IPD
MCASP2 transmit
AHCLKXO0/AHCLKX2/USB_REFCLKIN/GP2[11] B5 /0 IPD | sP0. Uss, | master clock
GPIO :
AXRO[1/RMII_TXD[1)/ACLKX2/GP3[1] c8 II0 IPD k")’:fgigf transmit
McASPO, MCASP2 transmit
AXRO[5)/RMII_RXD[1//AFSX2/GP3[5] c7 /0 IPD | EMAC. GPIO | frame sync
EMIFA, GPIO, | McASP2 receive
EMA_CLK/OBSCLK/AHCLKR2/GP1[15] R12| 1O IPU | OBSGLK Mostor clok
McASPO, MCASP2 receive
AXRO[B)/RMII_RXER/ACLKR2/GP3[6] D7 /0 IPD | Eviac GPIO | bit clack
EMA_CS[3J/AMUTE2/GP2[6] T7 II0 IPU | EMIFA, GPIO g"uctﬁipz mute
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2.7.16 Universal Serial Bus Modules (USBO, USB1)

Table 2-20. Universal Serial Bus (USB) Terminal Functions

PIN
SIGNAL NAME NO | TyPE® | PULL® | MUXED DESCRIPTION
ZKB
USBO0 2.0 OTG (USBO0)

USBO_DM G4 A NA USBO PHY data minus
USBO_DP F4 A NA USBO PHY data plus
USBO_VDDA33 H5 PWR NA USBO PHY 3.3-V supply
USBO_VDDA18 E3 PWR NA USBO PHY 1.8-V supply input
USBO_VDDA12(3) C3 PWR NA USBO PHY 1.2-V LDO output for bypass cap
USBO_ID D2 A NA USBO PHY identification (mini-A or mini-B plug)
USBO_VBUS D3 NA USBO bus voltage
USBO_DRVVBUS/GP4[15] E4 0 IPD GPIO USBO controller VBUS control output
AHCLKXO/AHCLKX2/USB_REFCLKIN/ B5 | IPD USB_REFCLKIN. Optional clock input

GP2[11]

USB1 1.1 OHCI (USB1)

USB1 DM B3 A NA USB1 PHY data minus

USB1_DP A3 A NA USB1 PHY data plus

USB1_VDDA33 C1 PWR NA USB1 PHY 3.3-V supply
USB1_VDDA18 Cc2 PWR NA USB1 PHY 1.8-V supply
AHCLKXO/AHCLKX2/USB_REFCLKIN/ B5 | IPD |NA USB_REFCLKIN. Optional clock input
GP2[11]

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

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., input versus output), the table reflects the pin function direction for that particular peripheral.
(2) IPD = Internal Pulldown resistor, IPU = Internal Pullup resistor
(3) Core power supply LDO output for USB PHY. This pin must be connected via a 0.22 uF capacitor to VSS.
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2.7.17 Ethernet Media Access Controller (EMAC)

Table 2-21. Ethernet Media Access Controller (EMAC) Terminal Functions

PIN
SIGNAL NAME NO | TYyPE® | PULL® MUXED DESCRIPTION
ZKB
RMII
AHCLKRO/RMII_MHZ_50_CLK/GP2[14)/BOOT[11] A4 1o IPD | MCASPO, GPIO, BOOT EMAC 50-MHz
clock input or output
AXRO[6)/RMII_RXER/ACLKR2/GP3[6] D7 | IPD Sr'\r"OArC RMII receiver
AXRO[5)/RMIl_RXD[1]/AFSX2/GP3[5] c7 | IPD EMAC RMII receive
AXRO[4)/RMII_RXD[O]/AXR2[L)/GP3[4] B7 | IPD data
AXRO[3J/RMII_CRS_DV/AXR2[2)/GP3[3] A7 | IPD | McASPO, McASP2, GPIO | EMAC RMII carrier
sense data valid
AXRO[2/RMII_TXEN/AXR2[3)/GP3[2] D8 o IPD Sr':’;ﬁfe RMII transmit
AXRO[L/RMII_TXD[1J/ACLKX2/GP3[1] cs 0 IPD EMAC RMII trasmit
AXRO[O)/RMII_TXD[OJ/AFSR2/GP3[0] B8 0 IPD data
MDIO
AXRO[8)/MDIO_D/GP3(8] B6 110 IPU MDIO serial data
McASPO, GPIO
AXRO[7)/MDIO_CLK/GP3[7] A6 0 IPD MDIO clock
(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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2.7.18 Multimedia Card/Secure Digital (MMC/SD)

Table 2-22. Multimedia Card/Secure Digital (MMC/SD) Terminal Functions

PIN
SIGNAL NAME NO | TypE® | PULL®@ MUXED DESCRIPTION
ZKB
EMA_A[1}/MMCSD_CLK/UHPI_HCNTLO/GP1[1] R9 0 IPU MMCSD Clock
EMIFA, UHPI, GPIO
EMA_A[2J/MMCSD_CMD/UHP|_HCNTL1/GP1[2] Po | 10 IPU MMCSD Command
EMA_D[7J/MMCSD_DAT[7}/UHPI_HD[7}/GPO[7)/BOOT[13] | M15 | 1/O Py | S A, UHPL GPIO,
EMA_D[6//MMCSD_DAT[6]/UHPI_HDI[6]/GPO[6] N13 | 1O IPU
EMA_D[5/MMCSD_DAT[5]/UHPI_HDI[5}/GPO[5] Ni5 | 1O IPU
EMA_D[4)/MMCSD_DAT[4]/UHPI_HDI[4]/GPO[4] P13 | 1O IPU
EMIFA, UHPI, GPIO | MMC/SD data
EMA_D[3J/MMCSD_DAT[3]/UHPI_HD[3]/GPO[3] P15 | 10 IPU
EMA_D[2/MMCSD_DAT[2]/UHPI_HD[2}/GPO[2] R13 | 1O IPU
EMA_D[1J/MMCSD_DAT[1]/UHPI_HDI[1}/GPO[1] R15 | 1O IPU
EMA_D[0J/MMCSD_DAT[0]/UHPI_HD[OJ/GPO[O)BOOT[12] | T13 | 10O ipu | EMIFA, UHPI, GPIO,

BOOT

@

@

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

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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2.7.19 Liquid Crystal Display Controller (LCD)

Table 2-23. Liquid Crystal Display Controller (LCD) Terminal Functions

SIGNAL NAME P?K’;O TYPE® | pULL® MUXED DESCRIPTION
EMA_D[15])/UHPI_HD[15)/LCD_D [15]/GPO[15] M16 110 IPD
EMA_D[14])/UHPI_HD[14)/LCD_D[14]/GP0[14] N14 e} IPD
EMA_D[13)/UHPI_HD[13)/LCD_D[13]/GP0[13] N16 e} IPD
EMA_D[12)/UHPI_HD[12)/LCD_D[12]/GP0[12] P14 e} IPD EMIFA, UHPI,
EMA_D[11)/UHPI_HD[11)/LCD_D[11 ]/GPO[11] P16 e} IPD GPIO
EMA_D[10)/UHPI_HD[10)/LCD_D[10]/GP0[10] R14 110 IPD LCD data bus
EMA_D[9]/UHPI_HD[9}/LCD_D[9]/GPO[9] T14 e} IPD
EMA_D[8]/UHPI_HD[8)/LCD_D[8]/GPO[8] N12 e} IPD
EMA_A[O)/LCD_D[7]/GP1[0] T9 e} IPD

EMIFA, GPIO

EMA_A[3)/LCD_D[6]/GP1[3] N9 e} IPD

EMA_BA[LJ/LCD_D[5]/UHP|_HHWIL/GP1[13] P8 IIo PU | g VP
EMA_BA[0]/LCD_D[4]/GP1[14] R8 110 IPU

EMA_A[4)/LCD_D[3]/GP1[4] T10 110 IPD

EMA_A[5)/LCD_D[2]/GP1[5] R10 110 IPD LCD data bus
EMA_A[6)/LCD_D[1]/GP1[6] P10 110 IPD

EMA_A[7)/LCD_D[0]/GP1[7] N10 110 IPD

EMA_A[8]/LCD_PCLK/GP1[8] T11 o) IPU EMIFA, GPIO LCD pixel clock
EMA_A[9)/LCD_HSYNC/GP1[9] R11 o) IPU LCD horizontal sync
EMA_A[10]/LCD_VSYNC/GP1[10] N8 o) IPU LCD vertical sync
EMA_A[11)/ LCD_AC_ENB_CS /GP1[11] P11 o IPU tr?ip? ?e?egtias enable
EMA_A[12])/LCD_MCLK/GP1[12] N11 IPU LCD memory clock
(1) 1= Input, O = Output, I/O = Bidirectional, Z = High impedance, PWR = Supply voltage, GND = Ground, A = Analog signal.

Note: The pin type shown refers to the input, output or high-impedance state of the pin function when configured as the the signal name
highlighted in bold. All multiplexed signals may enter a high-impedance state when the configured function is input-only or the configured
function supports high-Z operation. All GPIO signals can be used as input or output. For multiplexed pins where functions have different
types (ie., 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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2.7.20 Reserved and No Connect

Table 2-24. Reserved and No Connect Terminal Functions

PIN NO 1
SIGNAL NAME TYPE® DESCRIPTION
ZKB
RSV1 F7 PWR Reserved. (Leave unconnected, do not connect to power or ground.)
RSV2 B1 PWR Reserved. For proper device operation, this pin must be tied directly to
CVpp.
NC F3 No Connect (leave unconnected)
NC H4 No Connect (leave unconnected)

(1) PWR = Supply voltage.

2.7.21 Supply and Ground

Table 2-25. Supply and Ground Terminal Functions

PIN NO

SIGNAL NAME

ZKB

TYPE®

DESCRIPTION

CVDD (Core supply)

F6,G6, G7,
G10, G11, H7,
H10, H11, J6,
J7,J10, J11,
J12, K6, K7,
K10, K11,L6

PWR

Core supply voltage pins

RVDD (Internal RAM supply)

H6, H12

PWR

Internal ram supply voltage pins

DVDD (I/O supply)

B16, ES, ES,
E9, E12, F5,
F11, F12, G5,
G12, K5, K12,
L5, L11, L12,
M5, M8, M9,
M12, R1, R16

PWR

I/O supply voltage pins

VSS (Ground)

Al, A2, A15,
A16,

B2,

E6, E7, E10,
El1,

F8, F9, F10,
G8, G9,

H8, H9,

J8, J9,

K8, K9,

L7, L8, L9,
L10,

M6, M7, M10,
M11,

T1, T2, T15,
T16

GND

Ground pins

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

3.1 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

The following boot modes are supported:

NAND Flash boot

— 8-bit NAND

NOR Flash boot

— NOR Direct boot (8-bit or 16-bit)
— NOR Legacy boot (8-bit or 16-bit)
— NOR AIS boot (8-bit or 16-bit)
HPI Boot

12C0 / 12C1 Boot

— EEPROM (Master Mode)

— External Host (Slave Mode)

SPI0 / SPI1 Boot

— Serial Flash (Master Mode)

— SERIAL EEPROM (Master Mode)
— External Host (Slave Mode)
UARTO / UART1 / UART2 Boot

— External Host
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3.2 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)
— MCcASP AMUTEIN selection and clearing of AMUTE status for the three MCASP peripherals

— Control of the reference clock source and other side-band signals for both of the integrated USB
PHYs

— Clock source selection for EMIFA and EMIFB

+ Selects the source of emulation suspend signal (from either ARM or DSP) of peripherals supporting
this function.

« Control of on-chip inter-processor interrupts for signaling between ARM and DSP

Many registers are accessible only by a host (ARM or DSP) when it is operating in its privileged mode.
(ex. from the kernel, but not from user space code).

Table 3-1. System Configuration (SYSCFG) Module Register Access

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION ACCESS
0x01C1 4000 REVID Revision Identification Register —
0x01C14008 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 Device Identification Register 0 —
0x01C1 4020 BOOTCFG Boot Configuration 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 40E0 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 EOQI 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
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Table 3-1. System Configuration (SYSCFG) Module Register Access (continued)

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION ACCESS
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
0x01C1 4188 CFGCHIP3 Chip Configuration 3 Register Privileged mode
0x01C1 418C CFGCHIP4 Chip Configuration 4 Register Privileged mode
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3.3

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.

« 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 4.2, 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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4 Device Operating Conditions

4.1 Absolute Maximum Ratings Over Operating Case Temperature Range

(Unless Otherwise Noted) @

Core -0.5Vtol14V

(CVDD, RVDD, RTC_CVDD, PLLO_VDDA ) ©@

/0, 1.8V 05Vto2V
Supply voltage ranges (USBO_VDDA18, USB1_VDDA18) @

/0, 3.3V -0.5V to 3.8V

(DVDD, USBO_VDDA33, USB1_VDDA33) @

V, /0, CVDD 0.3V to CVDD + 0.3V

(OSCIN, RTC_XI)

V, 1/0, 3.3V -0.3V to DVDD + 0.3V

(Steady State)

V, 1/0, 3.3V DVDD + 20%
Input voltage ranges (Transient) up to 20% of Signal

Period

V, /0, USB 5V Tolerant Pins: 5.25v®

(USBO_DM, USBO_DP, USBO_ID, USB1_DM, USB1_DP)

V, I/0, USBO VBUS 5.50v®

Output voltage ranges

Vo 110, 3.3V -0.5Vto DVDD + 0.3V
(Steady State)
Vo 110, 3.3V 20% of DVDD for up to

(Transient Overshoot/Undershoot)

20% of the signal period

T;

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.

Commercial 0°C to 90°C

Operating Junction Temperature ranges,

Industrial (D suffix )

-40°C to 90°C

Extended (A suffix)

-40°C to 105°C

Automotive (T suffix)

-40°C to 125°C

Storage temperature range, Tgyg

(default)

-55°C to 150°C

Human Body Model (HBM)®

>2000V

ESD Stress Voltage, Vegp®

Charged Device Model (CDM)®)

>500V

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

(2) All voltage values are with respect to VSS, PLLO_VSSA, OSCVSS, RTC_VSS

(3) Up to a max of 24 hours.

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

(5) 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.

(6) 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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4.2 Recommended Operating Conditions

NOILVINHO4NI SONVAQY

MIN NOM MAX UNIT
cVDD Supply voltage, Core 375 MHz versions 1.14 1.2 1.32 v
(CVDD, PLLO_VDDA) 456 MHz version 1.25 13 1.35
RTC CVDD @ Supply Voltage, RTC Core 375 MHz versions 0.9 1.2 1.32 v
- Logic 456 MHz version 0.9 1.3 1.35
375 MHz versions 1.14 12 1.32
RVDD Supply Voltage, Internal RAM - \%
456 MHz version 1.25 13 1.35
s vooats) v
pvbD Supply voltage, 1/0, 3.3V
(DVDD, USB0_VDDA33, USB1_VDDA33) 8.15 33 345 v
Vss %lggl,ypgf_rfgf\(;ssk 0scvss®, RTC_vss®) 0 0 0 v
High-level input voltage, 1/0, 3.3V 2 \%
Viy @ High-level input voltage, RTC_XI 0.7*RTC_CVDD \%
High-level input voltage, OSCIN 0.7*CvDD
Low-level input voltage, 1/0, 3.3V 0.8 \%
v, @ Low-level input voltage, RTC_XI 0.3*RTC_CVDD Vv
Low-level input voltage, OSCIN 0.3*CvDD
Vhys Input Hysteresis 160 mV
UsB USBO_VBUS 4.75 5 5.25 \%
t ;r?r:]:ig?er:; tt:irzzl, dlgt?_sgeocot/ioé :\SI; Inputs (unless otherwise specified 0.25P or 10@ ns
Commercial 0 70 °C
T Operating ambient Industrial (D suffix) -40 70 °C
temperature range Extended (A suffix) -40 85 °C
Automotive (T suffix) -40 105 °C
Commercial 0 375/ 456 MHz
Fovecinie gﬁ; ;[ri]r?gAFRrQAquency Industrial (D suffix) 0 456 MHz
' (SYSCLK1,6) Extended (A suffix) 0 375 MHz
Automotive (T suffix) 0 375 MHz

(1) The RTC provides an option for isolating the RTC_CVDD from the CVDD to reduce current leakage when the RTC is powered
independently. If these power supplies are not isolated (CTRL.SPLITPOWER=0), RTC_CVDD must be equal to or greater than CVDD.
If these power supplies are isolated (CTRL.SPLITPOWER=1), RTC_CVDD may be lower than CVDD.

(2) When an external crystal is used, oscillator (OSC_VSS, RTC_VSS) ground must be kept separate from other grounds and connected
directly to the crystal load capacitor ground. These pins are shorted to VSS on the device itself and should not be connected to VSS 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.

(3) These I/O specifications do not apply to USB 1/0s. USBO 1/Os adhere to USB2.0 specification. USB1 I/Os adhere to USB1.1
specification.

(4) 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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4.3 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 4-1. Recommended Power-On Hours

Rsei\llii(;?gn Speed Grade o.?sr:qa;ienr%t‘fﬁg%ign Nominal CVDD Voltage (V) Power-O(rr:OITJc;;l)rs [POH]

A 300 MHz 0to 90 °C 1.2V 100,000
B 300 MHz 0to 90 °C 1.2V 100,000
B 375 MHz 0to 90 °C 1.2v 100,000
B 375 MHz -40 to 105 °C 1.2v 75,000
B 375 MHz -40 to 125 °C 1.2V 20,000

B 456 MHz 0to 90 °C 1.3V 100,000
B 456 MHz -40t0 90 °C 1.3V 100,000

(1) 100,000 POH can be achieved at this temperature condition if the device operation is limited to 345 MHz.

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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4.4 Electrical Characteristics Over Recommended Ranges of Supply Voltage and
Operating Case Temperature (Unless Otherwise Noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. DVDD= 3.15V, lpy = -4 mA 2.4 \%
Vou @ | High-level output voltage (3.3V 1/0)

DVDD= 3.15V, Ioy = 100 pA 2.95 v

DVDD= 3.15V, Ig. = 4mA 0.4 \%
Voo @ | Low-level output voltage (3.3V I/0)

DVDD-= 3.15V, Io, = -100 pA 0.2 v

_V| =VSS to DVDD without opposing +35 uA

internal resistor

Input current V= VSS to DVDD with -
| = 0 with opposing i i
I internal pullup resistor 30 200 WA
@, o V, = VSS to DVDD with opposing

i istor @ 50 300 HA

internal pulldown resistor

V| = VSS to USB1_VDDA33 -

USB1_DM and USB1_DP 40 KA
lon @ | High-level output current -4 mA
loo @ | Low-level output current 4 mA
loz @ | 1O Off-state output current VO = VDD or VSS; Internal pull disabled +35 uA

. LVCMOS signals 3 pF
C, Input capacitance

OSCIN and RTC_XI 2 pF

Co Output capacitance LVCMOS signals 3 pF

(1) These I/O specifications apply to regular 3.3V |0s and do not apply to USBO or USB1 unless specifically indicated. USBO I/Os adhere to
the USB 2.0 specification. USB1 1/Os adhere to the USB 1.1 specification.

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

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

(4) loz applies to output-only pins, indicating off-state (Hi-Z) output leakage current.
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5 Peripheral Information and Electrical Specifications

5.1 Parameter Information

5.1.1 Parameter Information Device-Specific Information

Tester Pin Electronics Data Sheet Timing Reference Point

42Q 3.5 nH Output
Transmission Line I O Under
20=500Q Test
(see note) Device Pin
(see note)

I 4.0 pF I 1.85 pF

= ]

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 5-1. 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.

5.1.1.1 Signal Transition Levels

All input and output timing parameters are referenced to V¢ for both "0" and "1" logic levels. For 3.3 V /O,
Vet = 1.65 V. For 1.8 VI/O, Vs = 0.9 V. For 1.2V I/O, Vs = 0.6 V.

—— —— Vet

Figure 5-2. 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,
Vo MAX and Vg4 MIN for output clocks.

fffff Vief = VIH MIN (or Voy MIN)

— ——— Ve = ViL MAX (or VoL MAX)

Figure 5-3. Rise and Fall Transition Time Voltage Reference Levels
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5.2 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.
5.3 Power Supplies
5.3.1 Power-on Sequence

The device should be powered-on in the following order:

+ 1) RTC (RTC_CVDD) may be powered from an external device (such as a battery) prior to all other
supplies being applied or powered-up at the same time as CVDD. If the RTC is not used, RTC_CVDD
should be connected to CVDD. RTC_CVDD should not be left unpowered while CVDD is powered.

» 2a) CVDD core logic supply

* 2b) Other 1.2V logic supplies (RVDD, PLLO_VDDA). Groups 2a) and 2b) may be powered up together
or 2a) first followed by 2b).

+ 3) All 1.8V 10 supplies (USBO_VDDA18, USB1_VDDA18).

« 4) All digital 10 and analog 3.3V PHY supplies (DVDD, USBO VDDA33, USB1 VDDAS33).
USBO_VDDA33 and USB1_VDDA33 are not required if both USBO and USB1 are not used and may
be left unconnected.

Group 3) and group 4) may be powered on in either order [3 then 4, or 4 then 3] but group 4) must be

powered-on after the core logic supplies.

There is no specific required voltage ramp rate for any of the supplies.

RESET must be maintained active until all power supplies have reached their nominal values.

5.3.2 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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5.4 Unused USBO (USB2.0) and USB1 (USB1.1) Pin Configurations

If one or both USB modules on the device are not used, then some of the power supplies to those
modules may not be required. This can eliminate the requirement for a 1.8V power supply to the USB
modules. The required pin configurations for unused USB modules are shown below.

Table 5-1. Unused USBO and USB1 Pin Configurations

SIGNAL NAME Configuration Configuration
(When USBO and USB1 are not used) (When USBO is used
and USB1 is not used)

USBO_DM No connect Use as USBO function

USBO_DP No connect Use as USBO function
USBO_VDDA33 No connect 3.3V
USBO_VDDA18 No connect 1.8v

USBO_ID No connect Use as USBO function

USBO_VBUS No connect Use as USBO function

USBO_DRVVBUS/GP4[15]

No connect or use as alternate function

Use as USBO or alternate function

USBO_VDDA12 No connect Internal USBO PHY output connected to an
external filter capacitor
USB1_DM No connect VSS
USB1_DP No connect VSS
USB1_VDDA33 No connect No connect
USB1_VDDA18 No connect No connect

AHCLKXO/AHCLKX2/USB_REFCLKIN/
GP2[11]

No connect or use as alternate function

Use as USBO or alternate function
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55 Reset
5.5.1 Power-On Reset (POR)

5.5.2

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 RESETOUT, which remains active
through the reset sequence, and RTCK/GP7[14]. If an emulator is driving TCK into the device during
reset, then RTCK/GP7[14] will drive out RTCK. If TCK is not being driven into the device during reset,
then RTCK/GP7[14] will drive low.RESETOUT is an output for use by other controllers in the system that
indicates the device is currently in 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.

RTCK is maintained active through a POR.

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

« RESETOUT goes active

» All device pins go to a high-impedance state

» The RTC peripheral is not reset during a POR. A software sequence is required to reset the RTC.

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 RESETOUT, which
remains active through the reset sequence, and RTCK/GP7[14]. If an emulator is driving TCK into the
device during reset, then RTCK/GP7[14] will drive out RTCK. If TCK is not being driven into the device
during reset, then RTCK/GP7[14] will drive low.RESETOUT is an output for use by other controllers in the
system that indicates the device is currently in reset.

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

RTCK is maintained active through a warm reset.

A summary of the effects of Warm Reset is given below:
» All internal logic (except for the emulation logic and the PLL logic) is reset to its default state
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* Internal memory is maintained through a warm reset
« RESETOUT goes active

« All device pins go to a high-impedance state

+ The RTC peripheral is not reset during a warm reset. A software sequence is required to reset the

RTC.
5.5.3 Reset Electrical Data Timings
Table 5-2 assumes testing over the recommended operating conditions.
Table 5-2. Reset Timing Requirements (), @)
No. PARAMETER MIN MAX UNIT
1 |tyrsTy Pulse width, RESET/TRST low 100 ns
2 | tsy(BPV-RSTH) Setup time, boot pins valid before RESET/TRST high 20 ns
3 | thRsTH-BPV) Hold time, boot pins valid after RESET/TRST high 20 ns
4 | tyrsTH- RESET high to RESETOUT high; Warm reset 4096 cycles®
RESETOUTH) RESET high to RESETOUT high; Power-on Reset 6192

(1) RESETOUT is multiplexed with other pin functions. See the Terminal Functions table, Table 2-5 for details.
(2) 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).

©)

OSCIN cycles.
Power
Supplies Power Supplies Stable
Ramping
I/_ Clock Source Stable
| |
— 1—p {
RESET ¥ ¥ p 7
1) 1) |
|
- | 3
TRST (( (( )‘ (¢ I
)7 )7 | |
( < 4 >
|
RESETOUT | (’Z \ o | y ¥
) ¥ )7 | ))
| |
2«—»' 3
Boot Pins {

Figure 5-4.

Power-On Reset (RESET and TRST active) Timing
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I
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Boot Pins |  Driven or Hi-Z >—~{ Config 46
Figure 5-5. Warm Reset (RESET active, TRST high) Timing
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5.6 Crystal Oscillator or External Clock Input

The OMAP-L137 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 5-6 and
Figure 5-7. 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 5-6 illustrates the option that uses on-chip 1.2V oscillator with external crystal circuit.
* Figure 5-7 illustrates the option that uses an external 1.2V clock input.

c
i OSCIN Clock Input
— }T to PLL

— X4

) ; oscouTt
Cs

OSCVss

Figure 5-6. On-Chip 1.2V Oscillator

Table 5-3. Oscillator Timing Requirements

PARAMETER MIN MAX UNIT
fosc Oscillator frequency range (OSCIN/OSCOUT) 12 30 MHz
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OSCIN Clock
LU ® Input
to PLL
oscouT
NC >X—
F OSCVSS
Figure 5-7. External 1.2V Clock Source
Table 5-4. OSCIN Timing Requirements
PARAMETER MIN MAX UNIT
foscin OSCIN frequency range (OSCIN) 12 50 MHz
te(oscin Cycle time, external clock driven on OSCIN 20 ns
tw(OSCINH) Pulse width high, external clock on OSCIN 0.4 teoscin ns
tw(osCINL) Pulse width low, external clock on OSCIN 0.4 teosciny ns
tyosciny Transition time, OSCIN 0.25P or 10 @ ns
tioscin) 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.
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5.7 Clock PLLs

5.7.1

The OMAP-L137 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:
* Post-PLL Divider: POSTDIV
¢« SYSCLK Divider: D1, ¥4, Dn

Various other controls supported are as follows:
* PLL Multiplier Control: PLLM
+ Software programmable PLL Bypass: PLLEN

PLL Device-Specific Information
The OMAP-L137 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 5-8.

1.14V - 1.32V 50R PLLO_VDDA

0.1 0.01
uF MuF

Vss 50R PLLO_VSSA

Ferrite Bead: Murata BLM31PG500SN1L or Equivalent

Figure 5-8. PLL External Filtering Components

The input to the PLL is either from the on-chip oscillator (OSCIN pin) or from an external clock on the
OSCIN pin. The PLL outputs seven clocks that have programmable divider options. Figure 5-9 illustrates
the PLL Topology.

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 5-5 before enabling the DSP to run from the PLL by setting
PLLEN = 1.
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PLLDIV4 (/4) SYSCLK4

PLLDIVS5 (/3) SYSCLK5
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PLLDIVG (/1) SYSCLK6
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SYSCLK3 —»|
SYSCLK4 —»
SYSCLK5 —»]
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EMIFA
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o
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0 Source
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Figure 5-9. PLL Topology
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Table 5-5. Allowed PLL Operating Conditions

No. PARAMETER Default MAX UNIT
Value
1 PLLRST: Ag_sertlon time during N/A 1000 N/A ns
initialization
. . S . _2000N
Lock time: The time that the application Max PLL Lock Time =
2 has to wait for the PLL to acquire locks N/A N/A Jm OSCIN
before setting PLLEN, after changing where N = Pre-Divider Ratio cycles
PREDIV, PLLM, or OSCIN M = PLL Multiplier
3 PREDIV /1 /1 132
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 /1 132

(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.

5.7.2 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.
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5.7.3 PLL Controller 0 Registers

Table 5-6. PLL Controller O Registers

AlbrEss ACRONYM REGISTER DESCRIPTION
0x01C1 1000 REVID Revision Identification Register
0x01C1 10E4 RSTYPE Reset Type Status Register
0x01C1 1100 PLLCTL PLL Control Register
0x01C1 1104 OCSEL OBSCLK Select Register
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 OSCDIV Oscillator Divider 1 Register (OBSCLK)
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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5.8 Interrupts

5.8.1

The OMAP-L137 devices have a large number of interrupts to service the needs of its many peripherals
and subsystems. Both the ARM and C674x CPUs are capable of servicing these interrupts equally. The
interrupts can be selectively enabled or disabled in either of the controllers. Also, the ARM and DSP can
communicate with each other through interrupts controlled by registers in the SYSCFG module.

ARM CPU Interrupts

The ARM9 CPU core supports 2 direct interrupts: FIQ and IRQ. The ARM Interrupt Controller on the
OMAP-L13x extends the number of interrupts to 100, and provides features like programmable masking,
priority, hardware nesting support, and interrupt vector generation. The OMAP-L13x ARM Interrupt
controller is enhanced from previous devices like the DM6446 and DM355.

5.8.1.1 ARM Interrupt Controller (AINTC) Interrupt Signal Hierarchy

On OMAP-L13x, the ARM Interrupt controller organizes interrupts into the following hierarchy:
» Peripheral Interrupt Requests

— Individual Interrupt Sources from Peripherals
* 100 System Interrupts

— One or more Peripheral Interrupt Requests are combined (fixed configuration) to generate a
System Interrupt.

— After prioritization, the AINTC will provide an interrupt vector based unique to each System Interrupt
* 32 Interrupt Channels
— Each System Interrupt is mapped to one of the 32 Interrupt Channels

— Channel Number determines the first level of prioritization, Channel 0 is highest priority and 31
lowest.

— If more than one system interrupt is mapped to a channel, priority within the channel is determined
by system interrupt number (0 highest priority)

* Host Interrupts (FIQ and IRQ)
— Interrupt Channels 0 and 1 generate the ARM FIQ interrupt
— Interrupt Channels 2 through 31 Generate the ARM IRQ interrupt
+ Debug Interrupts
— Two Debug Interrupts are supported and can be used to trigger events in the debug subsystem
— Sources can be selected from any of the System Interrupts or Host Interrupts

5.8.1.2 AINTC Hardware Vector Generation

The AINTC also generates an interrupt vector in hardware for both IRQ and FIQ host interrupts. This may
be used to accelerate interrupt dispatch. A unique vector is generated for each of the 100 system
interrupts. The vector is computed in hardware as:

VECTOR = BASE + (SYSTEM INTERRUPT NUMBER x SIZE)
Where BASE and SIZE are programmable. The computed vector is a 32-bit address which may

dispatched to using a single instruction of type LDR PC, [PC, #-<offset_12>] at the FIQ and IRQ vector
locations (OxFFFF0018 and OxFFFFO01C respectively).

5.8.1.3 AINTC Hardware Interrupt Nesting Support

Interrupt nesting occurs when an interrupt service routine re-enables interrupts, to allow the CPU to
interrupt the ISR if a higher priority event occurs. The AINTC provides hardware support to facilitate
interrupt nesting. It supports both global and per host interrupt (FIQ and IRQ in this case) automatic
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nesting. If enabled, the AINTC will automatically update an internal nesting register that temporarily masks
interrupts at and below the priority of the current interrupt channel. Then if the ISR re-enables interrupts;
only higher priority channels will be able to interrupt it. The nesting level is restored by the ISR by writing
to the nesting level register on completion. Support for nesting can be enabled/disabled by software, with
the option of automatic nesting on a global or per host interrupt basis; or manual nesting.

5.8.1.4 AINTC System Interrupt Assignments on OMAP-L137

System Interrupt assignments for the OMAP-L137 are listed in Table 5-7

Table 5-7. AINTC System Interrupt Assignments

SYSTEM INTERRUPT INTERRUPT NAME SOURCE

0 COMMTX ARM
1 COMMRX ARM
2 NINT ARM
3 PRU_EVTOUTO PRUSS Interrupt
4 PRU_EVTOUT1 PRUSS Interrupt
5 PRU_EVTOUT2 PRUSS Interrupt
6 PRU_EVTOUT3 PRUSS Interrupt
7 PRU_EVTOUT4 PRUSS Interrupt
8 PRU_EVTOUTS PRUSS Interrupt
9 PRU_EVTOUT6 PRUSS Interrupt
10 PRU_EVTOUT?7 PRUSS Interrupt
11 EDMA3_CCO_CCINT EDMA Channel Controller Region 0
12 EDMA3_CCO_CCERRINT EDMA Channel Controller
13 EDMA3_TCO_TCERRINT EDMA Transfer Controller 0
14 EMIFA_INT EMIFA
15 IICO_INT 12C0
16 MMCSD_INTO MMCSD
17 MMCSD_INT1 MMCSD
18 PSCO_ALLINT PSCO
19 RTC_IRQSJ[1:0] RTC
20 SPIO_INT SPIO
21 T64P0_TINT12 Timer64PO0 Interrupt 12
22 T64P0_TINT34 Timer64PO0 Interrupt 34
23 T64P1_TINT12 Timer64P1 Interrupt 12
24 T64P1_TINT34 Timer64P1 Interrupt 34
25 UARTO_INT UARTO
26 - Reserved
27 PROTERR SYSCFG Protection Shared Interrupt
28 SYSCFG_CHIPINTO SYSCFG CHIPSIG Register
29 SYSCFG_CHIPINT1 SYSCFG CHIPSIG Register
30 SYSCFG_CHIPINT2 SYSCFG CHIPSIG Register
31 SYSCFG_CHIPINT3 SYSCFG CHIPSIG Register
32 EDMA3_TC1_TCERRINT EDMA Transfer Controller 1
33 EMAC_CORXTHRESH EMAC - Core 0 Receive Threshold Interrupt
34 EMAC_CORX EMAC - Core 0 Receive Interrupt
35 EMAC_COTX EMAC - Core 0 Transmit Interrupt
36 EMAC_COMISC EMAC - Core 0 Miscellaneous Interrupt
37 EMAC_C1RXTHRESH EMAC - Core 1 Receive Threshold Interrupt
38 EMAC_C1RX EMAC - Core 1 Receive Interrupt
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Table 5-7. AINTC System Interrupt Assignments (continued)

SYSTEM INTERRUPT

INTERRUPT NAME

SOURCE

39 EMAC_CI1TX EMAC - Core 1 Transmit Interrupt

40 EMAC_C1MISC EMAC - Core 1 Miscellaneous Interrupt
41 EMIF_MEMERR EMIFB

42 GPIO_BOINT GPIO Bank 0 Interrupt

43 GPIO_B1INT GPIO Bank 1 Interrupt

44 GPIO_B2INT GPIO Bank 2 Interrupt

45 GPIO_B3INT GPIO Bank 3 Interrupt

46 GPIO_BA4INT GPIO Bank 4 Interrupt

47 GPIO_BSINT GPIO Bank 5 Interrupt

48 GPIO_BGINT GPIO Bank 6 Interrupt

49 GPIO_B7INT GPIO Bank 7 Interrupt

50 - Reserved

51 IIC1_INT 12C1

52 LCDC_INT LCD Controller

53 UART_INT1 UART1

54 MCASP_INT MCcASPO, 1, 2 Combined RX / TX Interrupts
55 PSC1_ALLINT PSC1

56 SPIL_INT SPI1

57 UHPI_ARMINT HPI ARM Interrupt

58 USBO_INT USBO Interrupt

59 USB1_HCINT USB1 OHCI Host Controller Interrupt
60 USB1_RWAKEUP USB1 Remote Wakeup Interrupt

61 UART2_INT UART2

62 - Reserved

63 EHRPWMO HiResTimer / PWMO Interrupt

64 EHRPWMOTZ HiResTimer / PWMO Trip Zone Interrupt
65 EHRPWM1 HiResTimer / PWM1 Interrupt

66 EHRPWM1TZ HiResTimer / PWM1 Trip Zone Interrupt
67 EHRPWM2 HiResTimer / PWM2 Interrupt

68 EHRPWM2TZ HiResTimer / PWM2 Trip Zone Interrupt
69 ECAPO ECAPO

70 ECAP1 ECAP1

71 ECAP2 ECAP2

72 EQEPO EQEPO

73 EQEP1 EQEP1

74 T64P0_CMPINTO Timer64P0 - Compare 0

75 T64P0_CMPINT1 Timer64P0 - Compare 1

76 T64P0_CMPINT2 Timer64P0 - Compare 2

77 T64P0_CMPINT3 Timer64P0 - Compare 3

78 T64P0_CMPINT4 Timer64P0 - Compare 4

79 T64P0_CMPINTS Timer64P0 - Compare 5

80 T64P0_CMPINT6 Timer64P0 - Compare 6

81 T64P0_CMPINT7 Timer64P0 - Compare 7

82 T64P1_CMPINTO Timer64P1 - Compare 0

83 T64P1_CMPINT1 Timer64P1 - Compare 1

84 T64P1_CMPINT2 Timer64P1 - Compare 2

85 T64P1_CMPINT3 Timer64P1 - Compare 3
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Table 5-7. AINTC System Interrupt Assignments (continued)

SYSTEM INTERRUPT INTERRUPT NAME SOURCE
86 T64P1_CMPINT4 Timer64P1 - Compare 4
87 T64P1_CMPINTS Timer64P1 - Compare 5
88 T64P1_CMPINT6 Timer64P1 - Compare 6
89 T64P1_CMPINT7 Timer64P1 - Compare 7
90 ARMCLKSTOPREQ PSCO
91 - 100 - Reserved
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5.8.1.5 AINTC Memory Map

Table 5-8. AINTC Memory Map

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION
OxFFFE E000 REV Revision Register
OxFFFE E004 CR Control Register
OxFFFE E008 - OXFFFE EOOF - Reserved
OxFFFE E010 GER Global Enable Register
OxFFFE E014 - OXFFFE E01B - Reserved
OxFFFE EO1C GNLR Global Nesting Level Register
OXxFFFE E020 SISR System Interrupt Status Indexed Set Register
OXFFFE E024 SICR System Interrupt Status Indexed Clear Register
OXFFFE E028 EISR System Interrupt Enable Indexed Set Register
OxFFFE E02C EICR System Interrupt Enable Indexed Clear Register
OXFFFE E030 - Reserved
OXFFFE E034 HIEISR Host Interrupt Enable Indexed Set Register
OxFFFE E038 HIDISR Host Interrupt Enable Indexed Clear Register
OXFFFE EO3C - OXFFFE EO04F - Reserved
OxFFFE E050 VBR Vector Base Register
OXFFFE E054 VSR Vector Size Register
OxFFFE E058 VNR Vector Null Register
OXFFFE EO5C - OXFFFE EO7F - Reserved
OxFFFE E080 GPIR Global Prioritized Index Register
OxFFFE E084 GPVR Global Prioritized Vector Register

OxFFFE EO088 - OXFFFE E1FF

Reserved

OxFFFE E200 - OXFFFE E20B

SRSR[0] - SRSR[3]

System Interrupt Status Raw / Set Registers

OxFFFE E20C- OXFFFE E27F

Reserved

OxFFFE E280 - OXFFFE E28B

SECR[0] - SECR[3]

System Interrupt Status Enabled / Clear Registers

OxFFFE E28C - OXFFFE E2FF

Reserved

OxFFFE E300 - OxFFFE E30C

ESR[0] - ESR[3]

System Interrupt Enable Set Registers

OxFFFE E30C - OXFFFE E37F

Reserved

OxFFFE E380 - OXFFFE E38B

ECRI0] - ECR[3]

System Interrupt Enable Clear Registers

OxFFFE E38C - OXFFFE E3FF

Reserved

OxFFFE E400 - OXFFFE E458

CMR[0] - CMR[22]

Channel Map Registers (Byte Wide Registers)

OxFFFE E459 - OXFFFE E7FF = Reserved
OxFFFE E800 - OXFFFE E81F = Reserved
OxFFFE E820 - OXFFFE E8FF = Reserved

OxFFFE E900 - OxFFFE E904

HIPIR[O] - HIPIR[1]

Host Interrupt Prioritized Index Registers

OxFFFE E908 - OXFFFE EEFF

Reserved

OxFFFE EFO0O0 - OXFFFE EF04

DSRI0] - DSR[1]

Debug Select Registers

OXFFFE EFO8 - OXFFFE FOFF

Reserved

OxFFFE F100 - OxFFFE F104

HINLR[O] - HINLR[1]

Host Interrupt Nesting Level Registers

OXFFFE F108 - OXFFFE FAFF

Reserved

OxFFFE F500

HIER[O]

Host Interrupt Enable Register

OXFFFE F504 - OXFFFE F5FF

Reserved

OxFFFE F600

HIPVR[O] - HIPVR[1]

Host Interrupt Prioritized Vector Registers

OXFFFE F608 - OXFFFE FFFF

Reserved
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5.8.2 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 5-9. Also, the interrupt
controller controls the generation of the CPU exception, NMI, and emulation interrupts. Table 5-10
summarizes the C674x interrupt controller registers and memory locations.

Table 5-9. OMAP-L137 DSP Interrupts

EVT# INTERRUPT NAME SOURCE
0 EVTO C674x Int Ctl O
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 EDMAS3 Channel Controller 0 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 USBO_INT USBO Interrupt
20 USB1_HCINT USB1 OHCI Host Controller Interrupt
21 USB1_RWAKEUP USB1 Remote Wakeup Interrupt
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 UHPI_DSPINT UHPI DSP Interrupt
35 PRU_EVTOUT3 PRU Interrupt
36 IICO_INT 12C0
37 SPO_INT SPIO
38 UARTO_INT UARTO
39 PRU_EVTOUTS PRU Interrupt
40 T64P1_TINT12 Timer64P1 Interrupt 12
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Table 5-9. OMAP-L137 DSP Interrupts (continued)

EVT# INTERRUPT NAME SOURCE

41 GPIO_B1INT GPIO Bank 1 Interrupt

42 IIC1_INT 12C1

43 SPIL_INT SPI1

44 PRU_EVTOUT6 PRU Interrupt

45 ECAPO ECAPO

46 UART_INT1 UART1

47 ECAP1 ECAP1

48 T64P1_TINT34 Timer64P1 Interrupt 34

49 GPIO_B2INT GPIO Bank 2 Interrupt

50 PRU_EVTOUT7 PRU Interrupt

51 ECAP2 ECAP2

52 GPIO_B3INT GPIO Bank 3 Interrupt

53 EQEP1 EQEP1

54 GPIO_BA4INT GPIO Bank 4 Interrupt

55 EMIFA_INT EMIFA

56 EDMA3_CCO_ERRINT EDMAS3 Channel Controller O

57 EDMA3_TCO_ERRINT EDMAS Transfer Controller O

58 EDMA3_TC1_ERRINT EDMAS Transfer Controller 1

59 GPIO_BSINT GPIO Bank 5 Interrupt

60 EMIFB_INT EMIFB Memory Error Interrupt

61 MCASP_INT McASPO,1,2 Combined RX/TX Interrupts

62 GPIO_BG6INT GPIO Bank 6 Interrupt

63 RTC_IRQS RTC Combined

64 T64PO0O_TINT34 Timer64P0 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 LCDC_INT LCD Controller

74 PROTERR SYSCFG Protection Shared 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
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Table 5-9. OMAP-L137 DSP Interrupts (continued)

EVT# INTERRUPT NAME SOURCE
90 T64P1_CMPINT4 Timer64P1 - Compare 4
91 T64P1_CMPINTS Timer64P1 - Compare 5
92 T64P1_CMPINT6 Timer64P1 - Compare 6
93 T64P1_CMPINT7 Timer64P1 - Compare 7
94 - 95 - Reserved

96 INTERR C674x-Int Ctl
97 EMC_IDMAERR C674x-EMC

98 - 112 - Reserved
113 PMC_ED C674x-PMC

114 - 115 - Reserved
116 UMC_ED1 C674x-UMC
117 UMC_ED2 C674x-UMC
118 PDC_INT C674x-PDC
119 SYS_CMPA C674x-SYS
120 PMC_CMPA C674x-PMC
121 PMC_CMPA C674x-PMC
122 DMC_CMPA C674x-DMC
123 DMC_CMPA C674x-DMC
124 UMC_CMPA C674x-UMC
125 UMC_CMPA C674x-UMC
126 EMC_CMPA C674x-EMC
127 EMC_BUSERR C674x-EMC
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Table 5-10. C674x DSP Interrupt Controller Registers

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION

0x0180 0000 EVTFLAGO Event flag register 0
0x0180 0004 EVTFLAG1 Event flag register 1
0x0180 0008 EVTFLAG2 Event flag register 2
0x0180 000C EVTFLAG3 Event flag register 3
0x0180 0020 EVTSETO Event set register 0
0x0180 0024 EVTSET1 Event set register 1
0x0180 0028 EVTSET2 Event set register 2
0x0180 002C EVTSET3 Event set register 3
0x0180 0040 EVTCLRO Event clear register 0
0x0180 0044 EVTCLR1 Event clear register 1
0x0180 0048 EVTCLR2 Event clear register 2
0x0180 004C EVTCLR3 Event clear register 3
0x0180 0080 EVTMASKO Event mask register 0
0x0180 0084 EVTMASK1 Event mask register 1
0x0180 0088 EVTMASK2 Event mask register 2
0x0180 008C EVTMASKS3 Event mask register 3
0x0180 00A0 MEVTFLAGO Masked event flag register O
0x0180 00A4 MEVTFLAG1 Masked event flag register 1
0x0180 00A8 MEVTFLAG2 Masked event flag register 2
0x0180 00AC MEVTFLAG3 Masked event flag register 3
0x0180 00CO EXPMASKO Exception mask register 0
0x0180 00C4 EXPMASK1 Exception mask register 1
0x0180 00C8 EXPMASK2 Exception mask register 2
0x0180 00CC EXPMASK3 Exception mask register 3
0x0180 00EO MEXPFLAGO Masked exception flag register 0
0x0180 00E4 MEXPFLAG1 Masked exception flag register 1
0x0180 00E8 MEXPFLAG2 Masked exception flag register 2
0x0180 00EC MEXPFLAG3 Masked exception flag register 3
0x0180 0104 INTMUX1 Interrupt mux register 1
0x0180 0108 INTMUX2 Interrupt mux register 2
0x0180 010C INTMUX3 Interrupt mux register 3

0x0180 0140 - 0x0180 0144 - Reserved
0x0180 0180 INTXSTAT Interrupt exception status
0x0180 0184 INTXCLR Interrupt exception clear
0x0180 0188 INTDMASK Dropped interrupt mask register
0x0180 01CO EVTASRT Event assert register

5.8.3 ARM/DSP Communications Interrupts
Communications Interrupts between the ARM and DSP are part of the SYSCFG module on the

OMAP-L13x family of devices.
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5.9.1

General-Purpose Input/Output (GPIO)

The GPIO peripheral provides general-purpose pins that can be configured as either inputs or outputs.
When configured as an output, a write to an internal register can control the state driven on the output pin.
When configured as an input, the state of the input is detectable by reading the state of an internal
register. In addition, the GPIO peripheral can produce CPU interrupts and EDMA events in different
interrupt/event generation modes. The GPIO peripheral provides generic connections to external devices.
The GPIO pins are grouped into banks of 16 pins per bank (i.e., bank 0 consists of GPIO [0:15]).

The OMAP-L137 GPIO peripheral supports the following:
* Upto 128 Pins on ZKB package configurable as GPIO
« External Interrupt and DMA request Capability
— Every GPIO pin may be configured to generate an interrupt request on detection of rising and/or
falling edges on the pin.
— The interrupt requests within each bank are combined (logical or) to create eight unique bank level
interrupt requests.
— The bank level interrupt service routine may poll the INTSTATX register for its bank to determine
which pin(s) have triggered the interrupt.
— GPIO Banks 0, 1, 2, 3, 4, 5, 6, and 7 Interrupts assigned to ARM INTC Interrupt Requests 42, 43,
44, 45, 46, 47, 48, and 49 respectively
— GPIO Banks 0, 1, 2, 3, 4, 5, 6, and 7 Interrupts assigned to DSP Events 65, 41, 49, 52, 54, 59, 62
and 72 respectively
— Additionally, GPIO Banks 0, 1, 2, 3, 4, and 5 Interrupts assigned to EDMA events 6, 7, 22, 23, 28,
and 29 respectively.

« Set/clear functionality: Firmware writes 1 to corresponding bit position(s) to set or to clear GPIO
signal(s). This allows multiple firmware processes to toggle GPIO output signals without critical section
protection (disable interrupts, program GPIO, re-enable interrupts, to prevent context switching to
anther process during GPIO programming).

* Separate Input/Output registers

« Output register in addition to set/clear so that, if preferred by firmware, some GPIO output signals can
be toggled by direct write to the output register(s).

« Output register, when read, reflects output drive status. This, in addition to the input register reflecting
pin status and open-drain 1/O cell, allows wired logic be implemented.

The memory map for the GPIO registers is shown in Table 5-11. See the OMAP-L137 Applications
Processor DSP Peripherals Overview Reference Guide. (SPRUGAGB) for more details.

GPIO Register Description(s)

Table 5-11. GPIO Registers

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION

0x01E2 6000 REV Peripheral Revision Register

0x01E2 6004 - Reserved

0x01E2 6008 BINTEN GPIO Interrupt Per-Bank Enable Register

GPIO BANKS 0 AND 1

0x01E2 6010 DIRO1 GPIO Banks 0 and 1 Direction Register

O0x01E2 6014 OUT_DATAO01 GPIO Banks 0 and 1 Output Data Register

0x01E2 6018 SET_DATAO1 GPIO Banks 0 and 1 Set Data Register

0x01E2 601C CLR_DATAO01 GPIO Banks 0 and 1 Clear Data Register

0x01E2 6020 IN_DATAO01 GPIO Banks 0 and 1 Input Data Register

0x01E2 6024 SET_RIS_TRIGO01 GPIO Banks 0 and 1 Set Rising Edge Interrupt Register

0x01E2 6028 CLR_RIS_TRIGO1 GPIO Banks 0 and 1 Clear Rising Edge Interrupt Register
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Table 5-11. GPIO Registers (continued)

BYTE ADDRESS

ACRONYM

REGISTER DESCRIPTION

0x01E2 602C

SET_FAL_TRIGO1

GPIO Banks 0 and 1 Set Falling Edge Interrupt Register

0x01E2 6030

CLR_FAL_TRIGO1

GPIO Banks 0 and 1 Clear Falling Edge Interrupt Register

0x01E2 6034 INTSTATO1 GPIO Banks 0 and 1 Interrupt Status Register
GPIO BANKS 2 AND 3

0x01E2 6038 DIR23 GPIO Banks 2 and 3 Direction Register

0x01E2 603C OUT_DATA23 GPIO Banks 2 and 3 Output Data Register

0x01E2 6040 SET_DATA23 GPIO Banks 2 and 3 Set Data Register

0x01E2 6044 CLR_DATA23 GPIO Banks 2 and 3 Clear Data Register

0x01E2 6048 IN_DATA23 GPIO Banks 2 and 3 Input Data Register

O0x01E2 604C

SET_RIS_TRIG23

GPIO Banks 2 and 3 Set Rising Edge Interrupt Register

0x01E2 6050

CLR_RIS_TRIG23

GPIO Banks 2 and 3 Clear Rising Edge Interrupt Register

O0x01E2 6054

SET_FAL_TRIG23

GPIO Banks 2 and 3 Set Falling Edge Interrupt Register

O0x01E2 6058

CLR_FAL_TRIG23

GPIO Banks 2 and 3 Clear Falling Edge Interrupt Register

0x01E2 605C INTSTAT23 GPIO Banks 2 and 3 Interrupt Status Register
GPIO BANKS 4 AND 5

0x01E2 6060 DIR45 GPIO Banks 4 and 5 Direction Register

0x01E2 6064 OUT_DATA45 GPIO Banks 4 and 5 Output Data Register

0x01E2 6068 SET_DATA45 GPIO Banks 4 and 5 Set Data Register

0x01E2 606C CLR_DATA45 GPIO Banks 4 and 5 Clear Data Register

0x01E2 6070 IN_DATA45 GPIO Banks 4 and 5 Input Data Register

O0x01E2 6074

SET_RIS_TRIG45

GPIO Banks 4 and 5 Set Rising Edge Interrupt Register

O0x01E2 6078

CLR_RIS_TRIG45

GPIO Banks 4 and 5 Clear Rising Edge Interrupt Register

0x01E2 607C

SET_FAL_TRIG45

GPIO Banks 4 and 5 Set Falling Edge Interrupt Register

0x01E2 6080

CLR_FAL_TRIG45

GPIO Banks 4 and 5 Clear Falling Edge Interrupt Register

0x01E2 6084 INTSTAT45 GPIO Banks 4 and 5 Interrupt Status Register
GPIO BANKS 6 AND 7

0x01E2 6088 DIR67 GPIO Banks 6 and 7 Direction Register

0x01E2 608C OUT_DATA67 GPIO Banks 6 and 7 Output Data Register

0x01E2 6090 SET_DATA67 GPIO Banks 6 and 7 Set Data Register

0x01E2 6094 CLR_DATA67 GPIO Banks 6 and 7 Clear Data Register

0x01E2 6098 IN_DATA67 GPIO Banks 6 and 7 Input Data Register

0x01E2 609C

SET_RIS_TRIG67

GPIO Banks 6 and 7 Set Rising Edge Interrupt Register

0x01E2 60A0

CLR_RIS_TRIG67

GPIO Banks 6 and 7 Clear Rising Edge Interrupt Register

O0x01E2 60A4

SET_FAL_TRIG67

GPIO Banks 6 and 7 Set Falling Edge Interrupt Register

Ox01E2 60A8

CLR_FAL_TRIG67

GPIO Banks 6 and 7 Clear Falling Edge Interrupt Register

0x01E2 60AC

INTSTAT67

GPIO Banks 6 and 7 Interrupt Status Register

Copyright © 2008-2012, Texas Instruments Incorporated

Peripheral Information and Electrical Specifications

Submit Documentation Feedback
Product Folder Link(s): OMAP-L137

77

ADVANCE INFORMATION


http://www.ti.com/product/omap-l137?qgpn=omap-l137
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS563E&partnum=OMAP-L137
http://www.ti.com/product/omap-l137?qgpn=omap-l137

NOILVINHO4NI SONVAQY

OMAP-L137 I3 TEXAS

INSTRUMENTS
SPRS563E —SEPTEMBER 2008—-REVISED JANUARY 2012 www.ti.com
5.9.2 GPIO Peripheral Input/Output Electrical Data/Timing
Table 5-12. Timing Requirements for GPIO Inputs® (see Figure 5-10)
No. PARAMETER MIN MAX | UNIT
1 | twepin) Pulse duration, GPn[m] as input high 2c® @ ns
tw(GPIL) Pulse duration, GPn[m] as input low 2c® @ ns

(1) The pulse width given is sufficient to generate a CPU interrupt or an EDMA event. However, if a user wants to have OMAP-L137
recognize the GPIx changes through software polling of the GPIO register, the GPIx duration must be extended to allow OMAP-L137
enough time to access the GPIO register through the internal bus.

(2) C=SYSCLK4 period in ns.

Table 5-13. Switching Characteristics Over Recommended Operating Conditions for GPIO Outputs
(see Figure 5-10)

No. PARAMETER MIN MAX UNIT
3 t(GPOH) Pulse duration, GPn[m] as output high 2c® @ ns
4 tw(GPOL) Pulse duration, GPn[m] as output low 2c® @ ns

(1) This parameter value should not be used as a maximum performance specification. Actual performance of back-to-back accesses of the
GPIO is dependent upon internal bus activity.
(2) C=SYSCLK4 period in ns.

e
}4—1 —p !
GPn[m] as input _/_*—/ I I
[————— 44—
—— I
GPn[m] as output / \ /

Figure 5-10. GPIO Port Timing
5.9.3 GPIO Peripheral External Interrupts Electrical Data/Timing

Table 5-14. Timing Requirements for External Interrupts® (see Figure 5-11)

No. PARAMETER MIN MAX UNIT
twiLow) Width of the external interrupt pulse low 2c® @ ns
2 | tugrich) Width of the external interrupt pulse high 2c W@ ns

(1) The pulse width given is sufficient to generate an interrupt or an EDMA event. However, if a user wants to have OMAP-L137 recognize
the GPIO changes through software polling of the GPIO register, the GPIO duration must be extended to allow OMAP-L137 enough
time to access the GPIO register through the internal bus.

(2) C=SYSCLK4 period in ns.

l— 11—l |

| l
GPn[m] as input _}(_\—f

Figure 5-11. GPIO External Interrupt Timing
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5.10 EDMA

Table 5-15 is the list of EDMA3 Channel Contoller Registers and Table 5-16 is the list of EDMA3 Transfer
Controller registers.

Table 5-15. EDMA3 Channel Controller (EDMA3CC) Registers

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION
0x01CO0 0000 PID Peripheral Identification Register
0x01CO0 0004 CCCFG EDMA3CC Configuration Register
GLOBAL REGISTERS
0x01CO0 0200 QCHMAPO QDMA Channel 0 Mapping Register
0x01CO0 0204 QCHMAP1 QDMA Channel 1 Mapping Register
0x01CO0 0208 QCHMAP2 QDMA Channel 2 Mapping Register
0x01CO0 020C QCHMAP3 QDMA Channel 3 Mapping Register
0x01CO0 0210 QCHMAP4 QDMA Channel 4 Mapping Register
0x01CO0 0214 QCHMAPS QDMA Channel 5 Mapping Register
0x01CO0 0218 QCHMAP6 QDMA Channel 6 Mapping Register
0x01CO0 021C QCHMAP7 QDMA Channel 7 Mapping Register
0x01CO0 0240 DMAQNUMO DMA Channel Queue Number Register 0
0x01CO0 0244 DMAQNUM1 DMA Channel Queue Number Register 1
0x01CO0 0248 DMAQNUM2 DMA Channel Queue Number Register 2
0x01CO0 024C DMAQNUM3 DMA Channel Queue Number Register 3
0x01CO0 0260 QDMAQNUM QDMA Channel Queue Number Register
0x01C0 0284 QUEPRI Queue Priority Register®
0x01CO0 0300 EMR Event Missed Register
0x01CO0 0308 EMCR Event Missed Clear Register
0x01CO0 0310 QEMR QDMA Event Missed Register
0x01CO0 0314 QEMCR QDMA Event Missed Clear Register
0x01CO0 0318 CCERR EDMA3CC Error Register
0x01CO0 031C CCERRCLR EDMA3CC Error Clear Register
0x01CO0 0320 EEVAL Error Evaluate Register
0x01CO0 0340 DRAEO DMA Region Access Enable Register for Region 0
0x01CO0 0348 DRAE1 DMA Region Access Enable Register for Region 1
0x01CO0 0350 DRAE2 DMA Region Access Enable Register for Region 2
0x01CO0 0358 DRAE3 DMA Region Access Enable Register for Region 3
0x01CO0 0380 QRAEO QDMA Region Access Enable Register for Region 0
0x01CO0 0384 QRAE1 QDMA Region Access Enable Register for Region 1
0x01CO0 0388 QRAE2 QDMA Region Access Enable Register for Region 2
0x01CO0 038C QRAE3 QDMA Region Access Enable Register for Region 3
0x01CO0 0400 - 0x01CO0 043C QOEO0-QOE15 Event Queue Entry Registers QOE0-QOE15
0x01CO0 0440 - 0x01CO0 047C Q1E0-Q1E15 Event Queue Entry Registers Q1E0-Q1E15

0x01CO0 0600 QSTATO Queue 0 Status Register
0x01CO0 0604 QSTAT1 Queue 1 Status Register
0x01CO0 0620 QWMTHRA Queue Watermark Threshold A Register
0x01CO0 0640 CCSTAT EDMA3CC Status Register

GLOBAL CHANNEL REGISTERS
0x01CO0 1000 ER Event Register
0x01CO0 1008 ECR Event Clear Register

(1) On previous architectures, the EDMA3TC priority was controlled by the queue priority register (QUEPRI) in the EDMA3CC
memory-map. However for this device, the priority control for the transfer controllers is controlled by the chip-level registers in the
System Configuration Module. You should use the chip-level registers and not QUEPRI to configure the TC priority.
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Table 5-15. EDMA3 Channel Controller (EDMA3CC) Registers (continued)

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION

0x01CO0 1010 ESR Event Set Register

0x01CO0 1018 CER Chained Event Register

0x01CO0 1020 EER Event Enable Register

0x01CO0 1028 EECR Event Enable Clear Register

0x01CO0 1030 EESR Event Enable Set Register

0x01CO0 1038 SER Secondary Event Register

0x01CO0 1040 SECR Secondary Event Clear Register

0x01CO0 1050 IER Interrupt Enable Register

0x01CO0 1058 IECR Interrupt Enable Clear Register

0x01CO0 1060 IESR Interrupt Enable Set Register

0x01CO0 1068 IPR Interrupt Pending Register

0x01CO0 1070 ICR Interrupt Clear Register

0x01CO0 1078 IEVAL Interrupt Evaluate Register

0x01CO0 1080 QER QDMA Event Register

0x01CO0 1084 QEER QDMA Event Enable Register

0x01CO0 1088 QEECR QDMA Event Enable Clear Register

0x01CO0 108C QEESR QDMA Event Enable Set Register

0x01CO0 1090 QSER QDMA Secondary Event Register

0x01CO0 1094 QSECR QDMA Secondary Event Clear Register
SHADOW REGION 0 CHANNEL REGISTERS

0x01CO0 2000 ER Event Register

0x01CO0 2008 ECR Event Clear Register

0x01CO0 2010 ESR Event Set Register

0x01CO0 2018 CER Chained Event Register

0x01CO0 2020 EER Event Enable Register

0x01CO0 2028 EECR Event Enable Clear Register

0x01CO0 2030 EESR Event Enable Set Register

0x01CO0 2038 SER Secondary Event Register

0x01CO0 2040 SECR Secondary Event Clear Register

0x01CO0 2050 IER Interrupt Enable Register

0x01CO0 2058 IECR Interrupt Enable Clear Register

0x01CO0 2060 IESR Interrupt Enable Set Register

0x01CO0 2068 IPR Interrupt Pending Register

0x01CO0 2070 ICR Interrupt Clear Register

0x01CO0 2078 IEVAL Interrupt Evaluate Register

0x01CO0 2080 QER QDMA Event Register

0x01CO0 2084 QEER QDMA Event Enable Register

0x01CO0 2088 QEECR QDMA Event Enable Clear Register

0x01CO0 208C QEESR QDMA Event Enable Set Register

0x01CO0 2090 QSER QDMA Secondary Event Register

0x01CO0 2094 QSECR QDMA Secondary Event Clear Register
SHADOW REGION 1 CHANNEL REGISTERS

0x01CO0 2200 ER Event Register

0x01CO0 2208 ECR Event Clear Register

0x01CO0 2210 ESR Event Set Register

0x01CO0 2218 CER Chained Event Register

0x01CO0 2220 EER Event Enable Register
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Table 5-15. EDMA3 Channel Controller (EDMA3CC) Registers (continued)

BYTE ADDRESS ACRONYM REGISTER DESCRIPTION

0x01CO0 2228 EECR Event Enable Clear Register

0x01CO0 2230 EESR Event Enable Set Register

0x01CO0 2238 SER Secondary Event Register

0x01CO0 2240 SECR Secondary Event Clear Register

0x01CO0 2250 IER Interrupt Enable Register

0x01CO0 2258 IECR Interrupt Enable Clear Register

0x01CO0 2260 IESR Interrupt Enable Set Register

0x01CO0 2268 IPR Interrupt Pending Register

0x01CO0 2270 ICR Interrupt Clear Register

0x01CO0 2278 IEVAL Interrupt Evaluate Register

0x01CO0 2280 QER QDMA Event Register

0x01CO0 2284 QEER QDMA Event Enable Register

0x01CO0 2288 QEECR QDMA Event Enable Clear Register

0x01CO0 228C QEESR QDMA Event Enable Set Register

0x01CO0 2290 QSER QDMA Secondary Event Register

0x01CO0 2294 QSECR QDMA Secondary Event Clear Register
0x01CO0 4000 - 0x01CO0 4FFF — Parameter RAM (PaRAM)

Table 5-16. EDMA3 Transfer Controller (EDMA3TC) Registers

Transfer Controller 0 | Transfer Controller 1 ACRONYM REGISTER DESCRIPTION
BYTE ADDRESS BYTE ADDRESS
0x01CO0 8000 0x01CO0 8400 PID Peripheral Identification Register
0x01CO0 8004 0x01CO0 8404 TCCFG EDMA3TC Configuration Register
0x01CO0 8100 0x01CO0 8500 TCSTAT EDMA3TC Channel Status Register
0x01CO0 8120 0x01CO0 8520 ERRSTAT Error Status Register
0x01CO0 8124 0x01CO0 8524 ERREN Error Enable Register
0x01CO0 8128 0x01CO0 8528 ERRCLR Error Clear Register
0x01CO0 812C 0x01CO0 852C ERRDET Error Details Register
0x01CO0 8130 0x01CO0 8530 ERRCMD Error Interrupt Command Register
0x01CO0 8140 0x01CO0 8540 RDRATE Read Command Rate Register
0x01CO0 8240 0x01CO0 8640 SAOPT Source Active Options Register
0x01CO0 8244 0x01CO0 8644 SASRC Source Active Source Address Register
0x01CO0 8248 0x01CO 8648 SACNT Source Active Count Register
0x01CO0 824C 0x01CO0 864C SADST Source Active Destination Address Register
0x01CO0 8250 0x01CO0 8650 SABIDX Source Active B-Index Register
0x01CO0 8254 0x01CO0 8654 SAMPPRXY Source Active Memory Protection Proxy Register
0x01CO0 8258 0x01CO0 8658 SACNTRLD Source Active Count Reload Register
0x01CO0 825C 0x01CO0 865C SASRCBREF Source Active Source Address B-Reference Register
0x01CO0 8260 0x01CO0 8660 SADSTBREF Source Active Destination Address B-Reference Register
0x01CO0 8280 0x01CO0 8680 DFCNTRLD Destination FIFO Set Count Reload Register
0x01CO0 8284 0x01CO0 8684 DFSRCBREF Destination FIFO Set Source Address B-Reference Register
0x01CO0 8288 0x01CO0 8688 DFDSTBREF Destination FIFO Set Destination Address B-Reference Register
0x01CO0 8300 0x01CO0 8700 DFOPTO Destination FIFO Options Register 0
0x01CO0 8304 0x01CO0 8704 DFSRCO Destination FIFO Source Address Register 0
0x01CO0 8308 0x01CO0 8708 DFCNTO Destination FIFO Count Register 0
0x01CO0 830C 0x01CO0 870C DFDSTO Destination FIFO Destination Address Register 0
0x01CO0 8310 0x01CO0 8710 DFBIDX0 Destination FIFO B-Index Register 0
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Table 5-16. EDMA3 Transfer Controller (EDMA3TC) Registers (continued)

Transfer Controller 0 | Transfer Controller 1 ACRONYM REGISTER DESCRIPTION
BYTE ADDRESS BYTE ADDRESS

0x01CO0 8314 0x01CO0 8714 DFMPPRXYO0 Destination FIFO Memory Protection Proxy Register 0
0x01CO0 8340 0x01CO0 8740 DFOPT1 Destination FIFO Options Register 1
0x01CO0 8344 0x01CO0 8744 DFSRC1 Destination FIFO Source Address Register 1
0x01CO0 8348 0x01CO0 8748 DFCNT1 Destination FIFO Count Register 1
0x01CO0 834C 0x01CO0 874C DFDST1 Destination FIFO Destination Address Register 1
0x01CO0 8350 0x01CO0 8750 DFBIDX1 Destination FIFO B-Index Register 1
0x01CO0 8354 0x01CO0 8754 DFMPPRXY1 Destination FIFO Memory Protection Proxy Register 1
0x01CO0 8380 0x01CO0 8780 DFOPT2 Destination FIFO Options Register 2
0x01CO0 8384 0x01CO0 8784 DFSRC2 Destination FIFO Source Address Register 2
0x01CO0 8388 0x01CO0 8788 DFCNT2 Destination FIFO Count Register 2
0x01CO0 838C 0x01CO0 878C DFDST2 Destination FIFO Destination Address Register 2
0x01CO0 8390 0x01CO0 8790 DFBIDX2 Destination FIFO B-Index Register 2
0x01CO0 8394 0x01CO0 8794 DFMPPRXY2 Destination FIFO Memory Protection Proxy Register 2
0x01CO0 83CO0 0x01CO0 87CO DFOPT3 Destination FIFO Options Register 3
0x01CO0 83C4 0x01CO0 87C4 DFSRC3 Destination FIFO Source Address Register 3
0x01CO0 83C8 0x01CO0 87C8 DFCNT3 Destination FIFO Count Register 3
0x01CO0 83CC 0x01CO0 87CC DFDST3 Destination FIFO Destination Address Register 3
0x01CO0 83D0 0x01CO0 87D0 DFBIDX3 Destination FIFO B-Index Register 3
0x01CO0 83D4 0x01CO0 87D4 DFMPPRXY3 Destination FIFO Memory Protection Proxy Register 3

Table 5-17 shows an abbreviation of the set of registers which make up the parameter set for each of 128
EDMA events. Each of the parameter register sets consist of 8 32-bit word entries. Table 5-18 shows the
parameter set entry registers with relative memory address locations within each of the parameter sets.

Table 5-17. EDMA Parameter Set RAM

BYTE ADDRESS RANGE

DESCRIPTION

0x01CO0 4000 - 0x01CO 401F

Parameters Set 0 (8 32-bit words)

0x01CO0 4020 - 0x01CO 403F

Parameters Set 1 (8 32-bit words)

0x01CO0 4040 - 0x01cCO 405F

Parameters Set 2 (8 32-bit words)

0x01CO0 4060 - 0x01CO 407F

Parameters Set 3 (8 32-bit words)

0x01CO0 4080 - 0x01CO 409F

Parameters Set 4 (8 32-bit words)

0x01CO0 40A0 - 0x01CO 40BF

Parameters Set 5 (8 32-bit words)

0x01CO0 4FCO - 0x01CO0 4FDF

Parameters Set 126 (8 32-bit words)

0x01CO0 4FEO - 0x01CO0 4FFF

Parameters Set 127 (8 32-bit words)

Table 5-18. Parameter Set Entries

Wi EOFFSET :,\'/?EfEEngET ACRONYM PARAMETER ENTRY
0x0000 OPT Option
0x0004 SRC Source Address
0x0008 A_B_CNT A Count, B Count
0x000C DST Destination Address
0x0010 SRC_DST_BIDX Source B Index, Destination B Index
0x0014 LINK_BCNTRLD Link Address, B Count Reload
0x0018 SRC_DST_CIDX Source C Index, Destination C Index
0x001C CCNT C Count

82 Peripheral Information and Electrical Specifications Copyright © 2008-2012, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Link(s): OMAP-L137


http://www.ti.com/product/omap-l137?qgpn=omap-l137
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS563E&partnum=OMAP-L137
http://www.ti.com/product/omap-l137?qgpn=omap-l137

13 TEXAS
INSTRUMENTS

www.ti.com

OMAP-L137

SPRS563E —SEPTEMBER 2008—-REVISED JANUARY 2012

Table 5-19. EDMA Events

Event Event Name / Source Event Event Name / Source
0 MCcASPO Receive 16 MMCSD Receive
1 McASPO Transmit 17 MMCSD Transmit
2 McASP1 Receive 18 SPI1 Receive
3 McASP1 Transmit 19 SPI1 Transmit
4 McASP2 Receive 20 PRU_EVENTOUT6
5 McASP2 Transmit 21 PRU_EVENTOUT7
6 GPIO Bank 0 Interrupt 22 GPIO Bank 2 Interrupt
7 GPIO Bank 1 Interrupt 23 GPIO Bank 3 Interrupt
8 UARTO Receive 24 12C0 Receive
9 UARTO Transmit 25 12C0 Transmit
10 Timer64P0 Event Out 12 26 12C1 Receive
11 Timer64P0 Event Out 34 27 12C1 Transmit
12 UART1 Receive 28 GPIO Bank 4 Interrupt
13 UART1 Transmit 29 GPIO Bank 5 Interrupt
14 SPIO Receive 30 UART2 Receive
15 SPIO Transmit 31 UART2 Transmit
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5.11 External Memory Interface A (EMIFA)

EMIFA is one of two external memory interfaces supported on the OMAP-L137. It is primarily intended to
support asynchronous memory types, such as NAND and NOR flash and Asynchronous SRAM. However
on OMAP-L137 EMIFA also provides a secondary interface to SDRAM.

5.11.1 EMIFA Asynchronous Memory Support

EMIFA supports asynchronous:

*+  SRAM memories

*  NAND Flash memories

*  NOR Flash memories

The EMIFA data bus width is up to 16-bits on the ZKB package. The device supports up to fifteen address
lines and an external wait/interrupt input. Up to four asynchronous chip selects are supported by EMIFA
(EMA_CSJ5:2]) . All four chip selects are available on the ZKB package.

Each chip select has the following individually programmable attributes:

» Data Bus Width

» Read cycle timings: setup, hold, strobe

» Write cycle timings: setup, hold, strobe

* Bus turn around time

» Extended Wait Option With Programmable Timeout

» Select Strobe Option

» NAND flash controller supports 1-bit and 4-bit ECC calculation on blocks of 512 bytes.

5.11.2 EMIFA Synchronous DRAM Memory Support

The OMAP-L137 ZKB package supports 16-bit SDRAM in addition to the asynchronous memories listed in
Section 5.11.1. It has a single SDRAM chip select (EMA_CS[0]). SDRAM configurations that are
supported are:

*  One, Two, and Four Bank SDRAM devices

» Devices with Eight, Nine, Ten, and Eleven Column Address

» CAS Latency of two or three clock cycles

+ Sixteen Bit Data Bus Width

+ 3.3V LVCMOS Interface

Additionally, the SDRAM interface of EMIFA supports placing the SDRAM in Self Refresh and Powerdown
Modes. Self Refresh mode allows the SDRAM to be put into a low power state while still retaining memory
contents; since the SDRAM will continue to refresh itself even without clocks from the DSP. Powerdown
mode achieves even lower power, except the DSP must periodically wake the SDRAM up and issue
refreshes if data retention is required.

Finally, note that the EMIFA does not support Mobile SDRAM devices. Table 5-20 below shows the
supported SDRAM configurations for EMIFA.
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Table 5-20. EMIFA Supported SDRAM Configurations®

SDRAM
Memory Memory
oawsus | MU EUIADA | Rows coumns| mamks | TemOY | RSOV Dty
(bits)
1 16 13 8 1 32 32
1 16 13 8 2 64 8 64
1 16 13 8 4 128 16 128
1 16 13 9 1 64 8 64
1 16 13 9 2 128 16 128
1 16 13 9 4 256 32 256
16 1 16 13 10 1 128 16 128
1 16 13 10 2 256 32 256
1 16 13 10 4 512 64 512
1 16 13 11 1 256 32 256
1 16 13 11 2 512 64 512
1 16 13 11 4 1024 128 1024
2 16 13 8 1 32 4 16
2 16 13 8 2 64 8 32
2 16 13 8 4 128 16 64
2 16 13 9 1 64 8 32
2 16 13 9 2 128 16 64
2 16 13 9 4 256 32 128
8 2 16 13 10 1 128 16 64
2 16 13 10 2 256 32 128
2 16 13 10 4 512 64 256
2 16 13 11 1 256 32 128
2 16 13 11 2 512 64 256
2 16 13 11 4 1024 128 512

(1) The shaded cells indicate configurations that are possible on the EMIFA interface but as of this writing SDRAM memories capable of

supporting these densities are not available in the market.

5.11.3 EMIFA SDRAM Loading Limitations

EMIFA supports SDRAM up to 100 MHz with up to two SDRAM or asynchronous memory loads.
Additional loads will limit the SDRAM operation to lower speeds and the maximum speed should be
confirmed by board simulation using IBIS models.
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