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Read This First

About This Manual

This Technical Reference Manual (TRM) details the integration, the environment, the functional
description, and the programming models for each peripheral and subsystem in the device.

The TRM should not be considered a substitute for the data manual, rather a companion guide that should
be used alongside the device-specific data manual to understand the details to program the device. The
primary purpose of the TRM is to abstract the programming details of the device from the data manual.
This allows the data manual to outline the high-level features of the device without unnecessary
information about register descriptions or programming models.

Notational Conventions

This document uses the following conventions.

» Hexadecimal numbers may be shown with the suffix h or the prefix Ox. For example, the following
number is 40 hexadecimal (decimal 64): 40h or 0x40.

* Registers in this document are shown in figures and described in tables.

— Each register figure shows a rectangle divided into fields that represent the fields of the register.
Each field is labeled with its bit name, its beginning and ending bit numbers above, and its
read/write properties with default reset value below. A legend explains the notation used for the
properties.

— Reserved bits in a register figure can have one of multiple meanings:
* Not implemented on the device
* Reserved for future device expansion
* Reserved for Tl testing
* Reserved configurations of the device that are not supported

— Writing nondefault values to the Reserved bits could cause unexpected behavior and should be
avoided.

Glossary
Tl Glossary —This glossary lists and explains terms, acronyms, and definitions.

Related Documentation From Texas Instruments
For product information, visit the Texas Instruments website at http://www.ti.com.
SPNS215— RM57L843 16- and 32-Bit RISC Flash Microcontroller Data Manual.

SPNU575— Safety Manual for RM57Lx Hercules™ ARM® Safety Critical Microcontrollers User's Guide.
A safety manual for the Texas Instruments Hercules safety critical microcontroller product family.
The product family utilizes a common safety architecture that is implemented in multiple application
focused products.

SPNU598— RM57L Hercules™ Development Kit (HDK) User's Guide. Describes the board level
operations of the RM57L Hercules Development Kit (HDK). The HDK is based on the Texas
Instruments RM57L843 Microcontroller. The RM57L HDK is a table top card that allows engineers
and software developers to evaluate certain characteristics of the RM57L843 microcontroller to
determine if the microcontroller meets the designer's application requirements as well as begin
early application development. Evaluators can create software to execute on board or expand the
system in a variety of ways.
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Community Resources

The following links connect to TI community resources. Linked contents are provided "AS 1S" by the
respective contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views;
see TI's Terms of Use.

TI E2E™ Online Community— TI's Engineer-to-Engineer (E2E) Community. Created to foster
collaboration among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore
ideas and help solve problems with fellow engineers.

Tl Embedded Processors Wiki— Texas Instruments Embedded Processors Wiki. Established to help
developers get started with Embedded Processors from Texas Instruments and to foster innovation
and growth of general knowledge about the hardware and software surrounding these devices.

Trademarks

Hercules, E2E are trademarks of Texas Instruments.
CoreSight is a trademark of ARM Limited.
ARM, Cortex are registered trademarks of ARM Limited.
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Designed for Safety Applications

1.1 Designed for Safety Applications

The RM57Lx device architecture has been designed from the ground up to simplify development of
functionally safe systems. The basic architectural concept is known as a safe island approach. Power,
clock, reset, and basic processing function are protected to a high level of diagnostic coverage in

har

dware. Some of the key features of the safe island region are:

Lockstep safety concept is also extended to the Vector Interrupt Module (VIM). Dual VIMs in lockstep
that detect failures at the controller's boundary on a cycle by cycle basis. VIMs internal RAM that
stores the vector addresses is also ECC protected.

ECC diagnostic for the datapath on the Level 1 cache memories as well as ECC on the Level 2 SRAM
and flash memories of the R5F core. The ECC controllers are located inside the CPU for each
respective memory interface. This approach has two key advantages:

— The interconnect between CPU and the memory is also covered by the diagnostic.
— The ECC logic itself is checked on a cycle by cycle basis.

Hardware BIST controllers that provide an extremely high level of diagnostic coverage for the CPUs
and SRAMs in the system, while executing faster and consuming less memory than equivalent
software-based self-test solutions.

Hardware BIST diagnostic also for both the N2HET timer coprocessors.

Interconnect between the masters and the level 2 memories contain built-in hardware safety diagnostic
logic that monitors the integrity of traffics in each cycle

— Continuous monitoring of transactions going in and out of the interconnect.
— Parity diagnostic on the address and control paths between all masters and slaves
— BIST mode for diagnostic coverage of the interconnect.

— ECC generation and evaluation for transactions on the datapath generated for some of the bus
masters.

Onboard voltage and reset monitoring logic

Onboard oscillator and PLL failure detection logic including a backup RC oscillator that can be utilized
upon failure

The RM57Lx device architecture also includes many features to simplify diagnostics of remaining logic
such as:

Continuous parity or ECC diagnostics on all peripheral memories.
Analog and digital loopback to test for shorts on I/O.

HW self-test and diagnostics on the ADC module to check integrity of both analog inputs and the ADC
core conversion function.

A DMA driven hardware engine for the background calculation of CRC signatures during data
transfers.

A centralized error reporting function including a status output pin to enable external monitoring of the
device status.
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1.2

Family Description

The RM57Lx family of microcontrollers are cache-based architecture based on the ARM® Cortex®-R5F
Floating Point CPU that offers an efficient 1.66 DMIPS/MHz performance and has configurations that can
run up to 330 MHz providing up to 498 DMIPS. The device supports the little-endian [LE] format.

The RM57Lx has up to 4MB integrated Flash and up to 512KB data RAM configurations with single bit
error correction and double bit error detection. The flash memory on this device is a nonvolatile,
electrically erasable and programmable memory implemented with a 64-bit-wide data bus interface. The
flash operates on a 3.3V supply input (same level as 1/0O supply) for all read, program and erase
operations. The SRAM operates with a system clock frequency of up to 150 MHz. The SRAM supports
read/write accesses in byte, halfword, and word modes.

The RM57Lx device features peripherals for real-time control-based applications, including two Next
Generation High End Timer (N2HET) timing coprocessors with up to 64 total 10 terminals and two 12-bit A
to D converters supporting up to 41 inputs.

The N2HET is an advanced intelligent timer that provides sophisticated timing functions for real-time
applications. The timer is software-controlled, using a reduced instruction set, with a specialized timer
micromachine and an attached 1/O port. The N2HET can be used for pulse width modulated outputs,
capture or compare inputs, or general-purpose /0. It is especially well suited for applications requiring
multiple sensor information and drive actuators with complex and accurate time pulses. A High End Timer
Transfer Unit (HET-TU) can perform DMA type transactions to transfer N2HET data to or from main
memory. A Memory Protection Unit (MPU) is built into the HET-TU.

The device has two 12-bit-resolution MibADCs with 41 total channels and 64 words of parity protected
buffer RAM each. The MibADC channels can be converted individually or can be grouped by software for
sequential conversion sequences. Sixteen channels are shared between the two MibADCs. There are
three separate groupings. Each sequence can be converted once when triggered or configured for
continuous conversion mode.

There are three on-die temperature sensors on this device. The temperature measurements of the three
temperature sensors are routed to the MibADC for conversion into digital values. CPU can read out the
digital values and compare with the calibrated temperature value stored in the device's OTP.

The device has multiple communication interfaces: Five MibSPIs, two LINs, two SCls, four DCANSs, two
I*’C, one Ethernet. The MibSPI provides a convenient method of serial interaction for high-speed
communications between similar shift-register type devices. Data stored in the MibSPI's buffer RAM are
protected with ECC. The LIN supports the Local Interconnect standard 2.0 and can be used as a UART in
full-duplex mode using the standard Non-Return-to-Zero (NRZ) format. The DCAN supports the CAN 2.0B
protocol standard and uses a serial, multimaster communication protocol that efficiently supports
distributed real-time control with robust communication rates of up to 1 megabit per second (Mbps). The
DCAN is ideal for applications operating in noisy and harsh environments (for example, automotive and
industrial fields) that require reliable serial communication or multiplexed wiring. Messages stored at the
DCAN's RAM are protected with ECC. The Ethernet module supports MIl and MDIO interfaces. Transfers
are protected by a standalone Enhanced Memory Protection Unit (NMPU)

The 12C module is a multi-master communication module providing an interface between the
microcontroller and an 12C compatible device via the 12C serial bus. The 12C supports both 100 Kbps and
400 Kbps speeds.

The frequency-modulated phase-locked loop (FMPLL) clock module is used to multiply the external
frequency reference to a higher frequency for internal use. The FMPLL provides one of the seven possible
clock source inputs to the global clock module (GCM). The GCM module manages the mapping between
the available clock sources and the device clock domains.

The device also has two external clock prescaler (ECP) modules that when enabled, outputs a continuous
external clock on the ECLK1 and ECLK2 terminals. The ECLK frequency is a user-programmable ratio of
the peripheral interface clock (VCLK) frequency. This low frequency output can be monitored externally as
an indicator of the device operating frequency.
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The Direct Memory Access Controller (DMA) is capable of issuing multi-threaded transactions at the same
time. It can support up to 48 DMA requests that can be mapped to any one of the 32 channels. 32 control
packets implemented in RAM to store channel control information are ECC protected. A first level Memory
Protection Unit (MPU) is built into the DMA and a second level standalone Enhanced Memory Protection
Unit (NMPU) further protect memory against erroneous transfers.

The Error Signaling Module (ESM) monitors all device errors and determines whether an interrupt or
external Error pin/ball is triggered when a fault is detected. The nERROR can be monitored externally as
an indicator of a fault condition in the microcontroller.

The External Memory Interface (EMIF) provides a memory extension to asynchronous and synchronous
memories or other slave devices.

Several interfaces are implemented to enhance the debugging capabilities of application code. In addition
to the built in ARM® Cortex®-R5F CoreSight™ debug features. Embedded Cross Trigger (ECT) supports
the interaction and synchronization of multiple triggering events within the SoC. An External Trace
Macrocell (ETM) provides instruction and data trace of program execution. For instrumentation purposes,
a RAM Trace Port Module (RTP) is implemented to support high-speed tracing of RAM and peripheral
accesses by the CPU or any other master. A Data Modification Module (DMM) gives the ability to write
external data into the device memory. Both the RTP and DMM have no or only minimum impact on the
program execution time of the application code. A Parameter Overlay Module (POM) is included to
enhance the calibration capabilities of application code. The POM can re-route Flash accesses to internal
memory or to the EMIF, thus avoiding the re-programming steps necessary for parameter updates in
Flash.

With integrated safety features and a wide choice of communication and control peripherals, the RM57Lx
is an ideal solution for high performance real time control applications with safety critical requirements.
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Endianism Considerations

1.3 Endianism Considerations

1.3.1 RMS57Lx: Little Endian (LE)
The RM57Lx family is based on the ARM® Cortex®-R5F core. ARM has designed this core to be used in

big-endian and little-endian systems. For the TI RM57Lx family, the endianness has been configured to
little-endian. Little-endian systems store the least-significant byte of a multi-byte data field in the lowest
memory address. Also, the address of the multi-byte data field is the lowest address. Following is an

example of the physical addresses of individual bytes.

31

24 23

Figure 1-2. Example: SPIDELAY — OxFFF7F448

16

C2TDELAY][7:0]

T2CDELAY[7:0]

15

Byte 3 - OXFFF7F44B

Byte 2 - OXFFF7F44A

T2EDELAY[7:0]

C2EDELAYI[7:0]

Byte 1 - OXFFF7F449

Byte O - OXFFF7F448

32-bit accesses to this register should use the lowest address, that is, OXFFF7F448. Writing 0x11223344
to address OxFFF7F448 shows the following when viewing the memory in 8-bit and 32-bit modes.

As such, the headers provided as part of HALCoGen do take the endianness into account and provide

Hex & Bit - Tl Style Hex |

OxFFFT7F448 49 A
OxFFF7F448 33
O=xFFFTF44a 22
OXFFFTF44E 11 |+

{ >

‘1| Hex 32 Bit - TI Style

OxFFEFTF448 112233544

£

>

W

header structures that are agnostic to endianness. This is achieved by using C directives for the compiler

that make use of the compile options configured for the project by the user (__little_endian__ used in

Code Composer Studio codegen tools). This directive may need to be adapted for other compilers.

#ifdef __ little_endian__

char
char
char
char
#else
char
char
char
char

C2EDELAY
T2EDELAY
T2CDELAY
C2TDELAY

C2TDELAY
T2CDELAY
T2EDELAY
C2EDELAY

8U;
8U;
8U;
8U;

8U;
8U;
8U;
8U;

/**1t; OxF448: CS to ENA
/**1t; OxF449: Transmit to ENA
/**1t; OxF44A: Transmit to CS
/**1t; OxF44B: CS to Transmit

/**1t; OxF448: CS to Transmit

/**1t; OxF449: Transmit to CS

/**1t; OxF44A: Transmit to ENA
/**1t; OxF44B: CS to ENA

*/
*/
*/
*/

*/
*/
*/
*/
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Architecture

This chapter consists of five sections. The first section describes specific aspects of the device
architecture. The second section describes the clocking structure of the microcontrollers. The third section
gives an overview of the device memory organization. The fourth section details exceptions on the device,
and the last section describes the system and peripheral control registers of the microcontroller.
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Introduction

The RM57Lx family of microcontrollers is based on the Texas Instruments TMS570 Architecture. This
chapter describes specific aspects of the architecture as applicable to the family of microcontrollers.

Architecture Block Diagram

The RM57Lx microcontrollers are based on the TMS570 Platform architecture, which defines the
interconnect between the bus masters and the bus slaves. The architecture consists of two main
interconnects which connect all the masters and slaves together. The separation of the two interconnects
creates a concept of two safety islands. The CPU safety island consists of the CPU Interconnect
Subsystem which glues the masters and slaves together. The CPU safety island contains high degree of
safety diagnostics on the bus system and the memories. Memories and buses are protected by means of
ECC on the data path using Single-Bit Correction Double-Bit Detection (SECDED) scheme. Parity
detection scheme is used on all address and control paths between all masters and slaves. Safety
diagnostic logic is built into the CPU Interconnect Subsystem where all traffics going in and out are
checked against their expected behaviors during application runtime. In addition, self-test logic is built into
the CPU Interconnect Subsystem which can be enabled to diagnose possible faults. The Peripheral safety
island consists of the Peripheral Interconnect Subsystem which glues the rest of the masters and slaves in
the device. Diagnostic on the peripheral island is by means of ECC or parity protection on the peripheral
memories and MPU protection.

Figure 2-1 shows a high-level architectural block diagram for the microcontroller.
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Figure 2-1. Architectural Block Diagram
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2.1.2 Definitions of Terms

Table 2-1 provides a definition of terms used in the architectural block diagram.

Table 2-1. Definition of Terms

Acronym/Term

Full Form

Description

ADCx

CCM-R5F

Cortex-R5F

CPU

CPU
Interconnect
Subsystem

CRCx

DAP

DCANXx

DCCx

DMA

DMM

eCAP

eFuse

Analog-to-Digital Converter

CPU Compare Module for

Cortex-R5F core

CPU Side Switched Central
Resource Controller

Cyclic Redundancy Checker

Debug Access Port

Controller Area Network
controller

Dual Clock Comparator

Direct Memory Access

Data Modification Module

Enhanced Capture Module

Electronically Programmable
Fuse controller

The ADC uses the Successive Approximation Register architecture. It features a
selectable 10-bit or 12-bit resolution. The ADC module also includes a RAM to
hold the conversion results. A digital logic wrapper manages accesses to the
control and status registers. There are two ADC modules on this device.

During lockstep mode, the outputs of the two CPUs are compared on each CPU
clock cycle by this module. Any miscompare is flagged as an error of the highest
severity level. The outputs of the two VIMs in lockstep are also compared on
each cycle by this module.

The Cortex-R5F has one AXI-M master port on the CPU Interconnect
Subsystem and another AXI-PP peripheral port on the peripheral Interconnect
Subsystem for low latency access. Each master port is limited to accesses on
the resources attached to the respective interconnect.

This is one of the two main SCRs in the device. It arbitrates between the
accesses from multiple bus masters to the bus slaves using a round robin
priority scheme. This interconnect subsystem contains diagnostic logic to
perform parity checking on address and control signals from bus masters, parity
checking on response signals from slaves, ECC generation and evaluation on
the datapath for transactions initiated by the non-CPU masters and also self test
logic to diagnose itself.

The CRC module provides two channels to perform background signature
verification on any memory region using a 64-bit maximum-length linear
feedback shift register (LFSR) . The CRC module is a bus slave in this device.

The DAP allows a tool such as a debugger to read from or write to any region in
the device memory-map. The DAP is a bus master in this device.

The DCAN supports the CAN 2.0B protocol standard and uses a serial, multi-
master communication protocol that efficiently supports distributed real-time
control with robust communication rates of up to 1 megabit per second (Mbps).
The DCAN is ideal for applications operating in noisy and harsh environments
(for example, automotive and industrial fields) that require reliable serial
communication or multiplexed wiring.

This module is primarily intended for use to determine the accuracy of a clock
signal during the execution of an application. An additional use of this module is
to measure the frequency of a selectable clock source, using the input clock as
a reference.

The DMA module is used for transferring 8-, 16-, 32- or 64-bit data across the
entire device memory-map. The DMA module is one of the bus masters on the
device. That is, it can initiate a read or a write transaction. DMA has two master
ports with DMA_PortA and DMA_PortB. DMA_PortA is connected to the CPU
Interconnect Subsystem and DMA_PortB is connected to the Peripheral
Interconnect Subsystem. DMA can transfer data from resources in CPU
Interconnect Subsystem to resources in the Peripheral Interconnect Subsystem
and vice versa.

The DMM allows a tool to use the special DMM 1/O interface to modify any data
value in any RAM on the device. The modification is done with minimal
interruption to the application execution, and can be used for calibration of
application algorithms. the DMM s also a bus master in this device.

The enhanced Capture (eCAP) module is essential in systems where accurate
timing of external events is important.

Electrically programmable fuses (eFuses) are used to configure the device after
deassertion of PORRST. The eFuse values are read and loaded into internal
registers as part of the power-on-reset sequence. The eFuse values are
protected with Single-Bit Error Correction Double-Bit Error Detection (SECDED)
codes. These fuses are programmed during the initial factory test of the device.
The eFuse controller is designed so that the state of the eFuses cannot be
changed once the device is packaged.
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Table 2-1. Definition of Terms (continued)

Acronym/Term

Full Form

Description

ePWM

eQEP

ECC

EMAC

EMAC slaves

EMIF slaves

EPC

ESM

Flash Memory

GIO

HTUX

Enhanced Pulse Width
Modulator

Enhanced Quadrature
Encoder Pulse Module

Error Correction Code

Ethernet Media Access
Controller

Ethernet Media Access
Controller slave ports

External Memory Interface

slave ports

Error Profiling Controller

Error Signal Module

Level 2 Flash Memory

General-purpose Input/Output

High-end timer Transfer Unit

The enhanced pulse width modulator (ePWM) peripheral is a key element in
controlling many of the power electronic systems found in both commercial and
industrial equipments. These systems include digital motor control, switch mode
power supply control, uninterruptible power supplies (UPS), and other forms of
power conversion. The ePWM peripheral performs a digital to analog (DAC)
function, where the duty cycle is equivalent to a DAC analog value; it is
sometimes referred to as a Power DAC.

The enhanced quadrature encoder pulse (eQEP) module is used for direct
interface with a linear or rotary incremental encoder to get position, direction,
and speed information from a rotating machine for use in a high-performance
motion and position-control system.

This is a code that is used by the Single-Bit Error Correction Double-Bit Error
Detection (SECDED) logic inside the two Cortex-R5F processors (CPUs) and
various modules that support ECC. Depending on the memory configuration, the
number of ECC bits may vary. There are 8 bits of ECC for every 64 bits of data
accessed from the CPU level 2 memory such as flash and RAM. CPU's level 1
cache system consists of instruction cache and data cache and each is
additionally composed of data RAM, tag RAM or dirty RAM. The number of ECC
bits used to protect these RAMs vary. Modules which support ECC protection on
their local RAMs can also employ different number of ECC bits depending on the
RAM's configuration. For example, DMA module use 9 bits of ECC to protect its
local control packet memory.

The EMAC has a dedicated DMA-type component that is used to transfer data to
/ from the EMAC descriptor memory from / to another memory in the device
memory-map. This DMA-type component of the EMAC is a bus master in this
device.

There are four EMAC slaves:

1. EMAC Control Module: this provides an interface between the EMAC and
MDIO modules and the bus masters. It also includes 8KB of RAM to hold
EMAC packet buffer descriptors.

2. EMAC: The EMAC module interfaces to the other devices on the Ethernet
Network using the Media Independent Interface (MIl) or Reduced Media
Independent Interface (RMII).

3. Management Data Input / Output (MDIO): The MDIO module is used to
manage the physical layer (PHY) device connected to the EMAC module.

4. Communications Port Programming Interface (CPPI): This is the 8KB of
RAM used to hold the EMAC packet buffer descriptors.

There are five EMIF slaves:
» External SDRAM memory: EMIF chip select 0
» External asynchronous memories: EMIF chip selects 2, 3 and 4
« EMIF module control and status registers

This module is used to profile the occurrences of single-bit and double-bit ECC
errors detected by the CPU and the CPU Interconnect Subsystem.

ESM collects and reports the various error conditions on the device. The error
condition is categorized based on a severity level. Error response is then
generated based on the category of the error. Possible error responses include
a low priority interrupt, high priority NMI interrupt and an external pin action.

There are two slave ports (Flash_PortA and Flash_PortB) to access the flash
memory consisting of three flash banks. The two ports allow two masters to
access among the three banks in parallel. There are two 2Mbyte banks and one
EEPROM bank. The EEPROM bank is a flash bank that is dedicated for use as
an emulated EEPROM. This device supports 128KB of flash for emulated
EEPROM.

The GIO module allows up to 16 terminals to be used as general-purpose Input
or Output. Each of these are also capable of generating an interrupt to the CPU.

The HTU is a dedicated transfer unit for the New Enhanced High-End Timer
module. The HTU has a native interface to the N2HET RAM, and is used to
transfer data to / from the N2HET RAM from / to another region in the device
memory-map. There is one HTU per N2HET module, so that there are 2 HTU
modules on the device. The HTUx are bus masters in this device.
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Table 2-1. Definition of Terms (continued)

Acronym/Term

Full Form

Description

12Cx

IOMM

LINX

Lockstep

MibSPIx

N2HETx

NMPUXx

Peripheral
Interconnect
Subsystem

PCRx

PMM

POM

Inter-Integrated Circuit
controller

IO Multiplexing Module

Local Interconnect Network
controller

Multi-Buffered Serial
Peripheral Interface

New Enhanced High-End
Timer

Enhanced Memory Protection
Unit

Peripheral Side Switched
Central Resource Controller

Peripheral Central Resource
controller

Power Management Module

Parameter Overlay Module

The 12C module is a multi-master communication module providing an interface
between the device and an I12C-compatible device via the 12C serial bus. The
12C supports both 100 Kbps and 400 Kbps speeds.

This module controls the multiplexing on the device I/Os. Multiple functions can
be multiplexed onto the same device 10. Through IOMM module, user can
enable a specific function onto a device pin.

The LIN module supports the Local Interconnect standard revision 2.1 and can
be used as a UART in full-duplex mode using the standard Non-Return-to-Zero
(NRZ) format.

This is the mode of operation of the dual ARM Cortex-R5F CPUs. The outputs of
the two CPUs are compared on each CPU clock cycle. Any miscompare is
flagged as an error of the highest severity level. In addition to the lockstep
CPUs, the two Vector Interrupt Module (VIM) are also in lockstep.

The MibSPIx modules also support the standard SPI communication protocol.
The transfers are all grouped into transfer chunks called “transfer groups”. These
transfer groups are made up of one ore more buffers in the MibSPIx RAM. The
RAM is used to hold the control information and data to be transmitted, as well
as the status information and data that is received. There are five MibSPI
modules in this device.

The N2HET is an advanced intelligent timer that provides sophisticated timing
functions for real-time applications. The timer is software-controlled, using a
reduced instruction set, with a specialized timer micromachine and an attached
1/0O port. The N2HET can be used for pulse width modulated outputs, capture or
compare inputs, or general-purpose I/O.

There are three standalone NMPUs on this device protecting memory
transactions initiated by DMA, EMAC and other masters onto the resources on
the device. In this device, all transactions initiated by non-CPU masters will go
through two levels of MPU protection. The two levels can be a combination of
two NMPU in series or one standalone NMPU and one build-in MPU as part of
the master. One NMPU is dedicated to the DMA port connecting to the CPU
Interconnect Subsystem as the second level protection while the built-in MPU
inside the DMA acts as the first level protection. HTUx all have their built-in MPU
acting as the first level protection. All accesses initiated by the masters on the
Peripheral Interconnect Subsystem side will funnel through another NMPU
sitting in between the path connecting the Peripheral Interconnect Subsystem to
the CPU Interconnect Subsystem. This will act as the second level protection for
HTUx and EMAC. EMAC does not have the built-in MPU and hence a
standalone NMPU is instantiated between the EMAC and the interconnect.

This is one of the two main SCRs in the device. It arbitrates between the
accesses from multiple bus masters to the bus slaves using a round robin
priority scheme.

The PCR manages the accesses to the peripheral registers and peripheral
memories. It provides a global reset for all the peripherals. It also supports the
capability to selectively enable or disable the clock for each peripheral
individually. The PCR also manages the accesses to the system module
registers required to configure the device’s clocks, interrupts, and so on. The
system module registers also include status flags for indicating exception
conditions — resets, aborts, errors, interrupts. This device has three PCR
modules with each capable to access different peripherals as shown in the block
diagram. The three PCRs are slaves to the Peripheral Interconnect Subsystem.

This module controls the clock gating to the various logic power domains in the
device. Through PMM, user can place a power domain among Active, Idle or Off
modes. This device does not implement physical power domains in which power
can be turned off. Trying to turn off a power domain has no effect on this device
in terms of power consumption but clocks will be gated off to remove dynamic
power. Idle and Off modes in this device behave the same from power
consumption perspective.

The parameter overlay module redirects accesses to a programmable region in
flash memory (read-only) to a RAM memory, either on-chip or via the external
memory interface (EMIF). This allows a user to evaluate the impact of changing
values of constants stored in the flash memory without actually having to erase
and reprogram the flash. The POM is also a bus master in this device.
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Table 2-1. Definition of Terms (continued)

Acronym/Term  Full Form Description

PS_SCR_M Peripheral SCR Master Port  All transactions to access the resources in the CPU Interconnect Subsystem by
HTUx, EMAC, DMM and DAP will funnel through the PS_SCR_S slave port on
the Peripheral Interconnect Subsystem. The PS_SCR_S slave is then connected
to the PS_SCR_M master port on the CPU Interconnect Subsystem via a NMPU
in between.

RTI Real Time Interrupt module RTI module provides timer functionality for operating systems and for
benchmarking code. The module incorporates several counters, which define the
timebases needed for scheduling in the operating system.

SClIx Serial Communication The SCI module supports the standard UART in full-duplex mode using the

Interface standard Non-Return-to-Zero (NRZ) format.

SCM SCR Control Module This module is used to change certain configurations such as timeout counters
of the CPU Interconnect Subsystem. This module is also used to initiate selftest
for the CPU Interconnect Subsystem.

SDC MMR Safety Diagnostic Checker There are memory-mapped status registers to record both the run-time and self-

Memory-Map Register Port test diagnostic of the CPU Interconnect Subsystem. These registers are
for CPU Interconnect accessed via the SDC MMR slave port in the Peripheral Interconnect
Subsystem Subsystem.

SRAM Level 2 Static RAM There is one slave port to access the on-chip SRAM.

STCx Selftest Controller There are two STC modules in this device. One is used to test the CPU
subsystem including both CPU cores and/or the ACP component using the
Deterministic Logic Bist Controller as the test engine. The other STC is used to
test either or both the N2HETSs in the device.

SYS System Module This module contains the housekeeping logic to control and log overall system
functions and status such as setting up the clock sources, clock domains,
generation and reception of reset sources.

uSCu Micro Snooping Control Unit  The pSCU which is part of the Cortex-R5 processor system contains an ACP
(Accelerator Coherency Port) interface which provides snoop capabilities on
write-transactions coming from the non-CPU masters. Transactions are received
on the ACP-S slave port, and transmitted on the memory system via the ACP-M
master port. The ACP automatically invalidates the appropriate Level 1 data-
cache lines at the appropriate time, allowing software maintenance free cache
coherency for data in write-through cache regions, as well as non-cached.

VIM Vectored Interrupt Manager VIM provides hardware assistance for prioritizing and controlling the many

interrupt sources present on a device. There are two VIMs in this device. When
the device is configured in lockstep mode, the two VIMs are also in lockstep.
The outputs of the two VIMs are compared cycle by cycle by the CCM-R5
module.

2.1.3 Bus Master / Slave Access Privileges

214

This device implements some restrictions on the bus slave access privileges in order to improve the
overall throughput of the interconnect shown in Figure 2-1. Table 4-1 shows the implemented point to
point connections between the masters and slaves connected to the Peripheral Interconnect Subsystem.
Table 4-3 lists the implemented point to point connections between the masters and slaves connected to
the CPU Interconnect Subsystem.

CPU Interconnect Subsystem SDC MMR Port

The CPU Interconnect Subsystem SDC MMR Port is a special slave to the Peripheral Interconnect
Subsystem. It is memory-mapped at starting address of FAOO 0000h. Various status registers pertaining to
the diagnostics of the CPU Interconnect Subsystem can be access through this slave port. The CPU
Interconnect Subsystem contains built-in hardware diagnostic checkers which will constantly watch
transactions flowing through the interconnect. There is a checker for each master and slave attached to
the CPU Interconnect Subsystem. The checker checks the expected behavior against the generated
behavior by the interconnect. For example, if the CPU issues a burst read request to the flash, the
checker will ensure that the expected behavior is indeed a burst read request to the proper slave module.
If the interconnect generates a transaction which is not a read, or not a burst or not to the flash as the
destination, then the checker will flag it in one of the registers. The detected error will also be signaled to
the ESM module. Table 4-2 lists the CPU Interconnect Subsystem SDC register bit field mapping.
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2.1.5 Interconnect Subsystem Runtime Status

Other than the runtime checker status as described in Section 2.1.4, the CPU Interconnect Subsystems
and the Peripheral Interconnect Subsystem in the microcontroller also generates several status onto the
system that are captured in the SCM (SCR Control Module). Table 4-4 lists the SCM register bit mapping.

2.1.6 Master ID to PCRx

The master ID associated with each master port on the Peripheral Interconnect Subsystem contains a 4-
bit value. The master ID is passed along with the address and control signals to three PCR modules. PCR
decodes the address and control signals to select the peripheral. In addition, it decodes this 4-bit master
ID value to perform memory protection. With 4-bit of master ID, it allows the PCR to distinguish among 16
different masters to allow or dis-allow access to a given peripheral. Associated with each peripheral a 16-
bit Master ID access protection register is defined. Each bit grants or denies the permission of the
corresponding binary coded decimal masterID. For example, if bit 5 of the access permission register is
set, it grants master ID 5 to access the peripheral. If bit 7 is clear, it denies master ID 7 to access the
peripheral. Figure 2-2 illustrates the Master-ID filtering scheme. The master ID of each master that is
capable of accessing the PCRXx is listed in Table 4-1. Also see Section 2.5.3 for details on the registers

definition.
Figure 2-2. PCR MasterID Filtering
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2.2

Memory Organization

2.2.1 Memory-Map Overview

The Cortex-R5F uses a 32-bit address bus, giving it access to a memory space of 4GB. This space is
divided into several regions, each addressed by different memory selects. Figure 2-3 shows the memory-
map of the microcontroller.

The main flash instruction memory is addressed starting at 0x00000000 by default. This is also the reset
vector location — the ARM Cortex-R5F processor core starts execution from the reset vector address of
0x00000000 whenever the core gets reset.

The CPU data RAM is addressed starting at 0x08000000 by default.

The device also supports the swapping of the CPU instruction memory (flash) and data memory (RAM).
This can be done by configuring the MEM SWAP field of the Bus Matrix Module Control Register 1
(BMMCRL1).

After swapping, the data RAM is accessed starting from 0x00000000 and the RAM ECC locations are
accessed starting from 0x00400000. The flash memory is now accessed starting from 0x08000000.

NOTE: After the swap with the flash memory-mapped to 0x08000000, only 512kB of the flash
memory from 0x08000000 to 0x0807FFFF will be accessible by the bus masters.
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OXFFFFFFFF

0xFFF80000
OXFFF7FFFF

0xFF000000
OXFEFFFFFF

OxFEO00000

OXFCFFFFFF

0xFC000000
OXFBFFFFFH

0xFB000000

OXFO47FFFF
0xF0000000

OX9FFFFFFF
0x80000000

OX6FFFFFFF

0x60000000

OX33FFFFFF
0x30000000

0x0847FFFF
0x08400000

0x0807FFFF
0x08000000

Figure 2-3. Memory-Map
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2.2.2 Memory-Map Table

The control and status registers for each module are mapped within the CPU’s 4GB memory space. Some
modules also have associated memories, which are also mapped within this space.

Table 2-2 shows the starting and ending addresses of each module’s register frame and any associated
memory. The table also shows the response generated by the module or the interconnect whenever an
access is made to an unimplemented location inside the register or memory frame.

Table 2-2. Module Registers / Memories Memory-Map

Address Range Response for
Access to
Unimplemented
Memory Locations in
Target Name Select Start End Frame Size Actual Size Frame
Level 2 Memories
Level 2 Flash Data 0x0000_0000 0x003F_FFFF 4MB 4MB Abort
Space
Level 2 SRAM 0x0800_0000 0x083F_FFFF 4MB 512kB Abort
Level 2 SRAM ECC 0x0840_0000 0x087F_FFFF 4MB 512kB
Accelerator Coherency Port
Accelerator 0x0800_0000 0x087F_FFFF 8MB 512kB Abort
Coherency Port
Level 1 Cache Memories
Cortex-R5F Data 0x3000_0000 O0x30FF_FFFF 16MB 32kB Abort
Cache Memory
Cortex-R5F 0x3100_0000 0x31FF_FFFF 16MB 32kB
Instruction Cache
Memory
External Memory Accesses
EMIF Chip Select 2 0x6000_0000 0x63FF_FFFF 64MB 16MB Access to
(asynchronous) Reserved space
EMIF Chip Select 3 0x6400_0000 0x67FF_FFFF 64MB 16MB Generates Abort
(asynchronous)
EMIF Chip Select 4 0x6800_0000 0x6BFF_FFFF 64MB 16MB
(asynchronous)
EMIF Chip Select 0 0x8000_0000 0x87FF_FFFF 128MB 128MB
(synchronous)
Flash OTP, ECC, EEPROM Bank
Customer OTP, 0xF000_0000 OxFO000_1FFF 8kB 4kB Abort
Bank0
Customer OTP, 0xF000_2000 0xF000_3FFF 8kB 4kB Abort
Bankl
Customer OTP, OxF000_EO00 0xF000_FFFF 8kB 1kB Abort
EEPROM Bank
Customer OTP-ECC, 0xF004_0000 0xF004_03FF 1kB 512B Abort
Bank0
Customer OTP-ECC, 0xF004_0400 0xF004_07FF 1kB 512B Abort
Bankl
Customer OTP-ECC, 0xF004_1C00 0xF004_1FFF 1kB 128B Abort
EEPROM Bank
TI OTP, BankO 0xF008_0000 0xF008_1FFF 8kB 4kB Abort
TI OTP, Bankl 0xF008_2000 0xF008_3FFF 8kB 4kB Abort
TI OTP, EEPROM 0xF008_E000 0xF008_FFFF 8kB 1kB Abort
Bank
TI OTP-ECC, BankO0 0xFO0C_0000 O0xFOOC_O3FF 1kB 512B Abort
TI OTP-ECC, Bankl 0xFO0C_0400 O0XFOOC_O7FF 1kB 512B Abort
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Table 2-2. Module Registers / Memories Memory-Map (continued)

Address Range Response for
Access to
Unimplemented
Memory Locations in
Target Name Select Start End Frame Size Actual Size Frame
TI OTP-ECC, 0xFO0C_1C00 OxFOOC_1FFF 1kB 128B Abort
EEPROM Bank
EEPROM Bank-ECC 0xF010_0000 OXFO1F_FFFF 1MB 16kB Abort
EEPROM Bank 0xF020_0000 OxFO3F_FFFF 2MB 128kB Abort
Flash Data Space 0xF040_0000 OxFO5F_FFFF 2MB 512kB Abort
ECC
Interconnect SDC MMR
Interconnect SDC OxFA00_0000 OXFAFF_FFFF 16MB 16MB
MMR
Registers/Memories under PCR2 (Peripheral Segment 2)
CPPI Memory Slave PCS[41] 0xFC52_0000 OxFC52_1FFF 8kB 8kB Abort
(Ethernet RAM)
CPGMAC Slave PS[30]-PS[31] | OXFCF7_8000 | OxFCF7_87FF 2kB 2kB No Error
(Ethernet Slave)
CPGMACSS Wrapper PS[29] OxFCF7_8800 OXFCF7_88FF 256B 256B No Error
(Ethernet Wrapper)
Ethernet MDIO PS[29] OxFCF7_8900 OXFCF7_89FF 256B 256B No Error
Interface
ePWM1 PS[28] OXFCF7_8C00 | OxFCF7_8CFF 256B 256B Abort
ePWM2 O0xFCF7_8D00 OXFCF7_8DFF 256B 256B Abort
ePWM3 OxFCF7_8EO00 OXFCF7_8EFF 256B 256B Abort
ePWM4 OXFCF7_8F00 OXFCF7_8FFF 256B 256B Abort
ePWM5 PS[27] 0xFCF7_9000 OXFCF7_90FF 256B 256B Abort
ePWM6 O0xFCF7_9100 OXFCF7_91FF 256B 256B Abort
ePWM7 OxFCF7_9200 OXFCF7_92FF 256B 256B Abort
eCAP1 0xFCF7_9300 OXFCF7_93FF 256B 256B Abort
eCAP2 PS[26] 0xFCF7_9400 OXFCF7_94FF 256B 256B Abort
eCAP3 OxFCF7_9500 OXFCF7_95FF 256B 256B Abort
eCAP4 0xFCF7_9600 OXFCF7_96FF 256B 256B Abort
eCAP5 OxFCF7_9700 OXFCF7_97FF 256B 256B Abort
eCAP6 PS[25] 0xFCF7_9800 OXFCF7_98FF 256B 256B Abort
eQEP1 0xFCF7_9900 OXFCF7_99FF 256B 256B Abort
eQEP2 OXFCF7_9A00 | OXxFCF7_9AFF 256B 256B Abort
PCR2 registers PPSE[4]- OXFCFF_1000 OXFCFF_17FF 2kB 2kB
PPSE[5]
NMPU (CPGMAC) PPSE[6] OxFCFF_1800 OxFCFF_18FF 512B 512B Abort
EMIF Registers PPS[2] OxFCFF_E800 OxFCFF_E8FF 256B 256B Abort
Cyclic Redundancy Checker (CRC) Module Register Frame
CRC1 OxFEO0_0000 OXFEFF_FFFF 16MB 512kB Accesses above
0xFE000200
generate abort.
CRC2 0xFB00_0000 OXFBFF_FFFF 16MB 512kB Accesses above
0xFB000200
generate abort.
Memories under User PCR3 (Peripheral Segment 3)
MIBSPI5 RAM PCSI[5] OxFFOA_0000 OxFFOB_FFFF 128kB 2kB Abort for
accesses above
2KB
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Table 2-2. Module Registers / Memories Memory-Map (continued)

Target Name

Memory
Select

Address Range

Start

End

Frame Size

Actual Size

Response for
Access to
Unimplemented
Locations in
Frame

MIBSPI14 RAM

PCS[3]

0xFFO06_0000

OXFFO7_FFFF

128kB

2kB

Abort for
accesses above
2KB

MIBSPI3 RAM

PCS[6]

O0xFFOC_0000

OXFFOD_FFFF

128kB

2kB

Abort for
accesses above
2KB

MIBSPI2 RAM

PCS[4]

O0xFFO08_0000

OXFFO9_FFFF

128kB

2kB

Abort for
accesses above
2KB

MIBSPI1 RAM

PCS[7]

OXFFOE_0000

OXFFOF_FFFF

128kB

4kB

Abort for
accesses above
4KB

DCAN4 RAM

PCS[12]

OXFF18_0000

OXFF19_FFFF

128kB

8kB

Abort generated
for accesses
beyond offset

0x2000

DCAN3 RAM

PCS[13]

0xFF1A_0000

OXFF1B_FFFF

128kB

8kB

Abort generated
for accesses
beyond offset

0x2000

DCAN2 RAM

PCS[14]

OXFF1C_0000

OXFF1D_FFFF

128kB

8kB

Abort generated
for accesses
beyond offset

0x2000

DCAN1 RAM

PCS[15]

OxFF1E_0000

OXFF1F_FFFF

128kB

8kB

Abort generated
for accesses
beyond offset

0x2000.

MIBADC2 RAM

PCS[29]

MIBADC2 Look-UP
Table

OXFF3A_0000

OXFF3B_FFFF

128kB

8kB

Wrap around for
accesses to
unimplemented
address offsets
lower than
Ox1FFF.

384 bytes

Look-Up Table
for ADC2
wrapper. Starts
at address offset
0x2000 and
ends at address
offset 0x217F.
Wrap around for
accesses
between offsets
0x0180 and
O0x3FFF. Abort
generation for
accesses
beyond offset
0x4000.
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Table 2-2. Module Registers / Memories Memory-Map (continued)

Target Name

Memory
Select

Address Range

Start

End

Frame Size

Actual Size

Response for
Access to
Unimplemented
Locations in
Frame

MIBADC1 RAM

MIBADC1 Look-UP
Table

PCS[31]

OXFF3E_0000

OXFF3F_FFFF

128kB

8kB

Wrap around for
accesses to
unimplemented
address offsets
lower than
Ox1FFF.

384 bytes

Look-Up Table
for ADC1
wrapper. Starts
at address offset
0x2000 and
ends at address
offset 0x217F.
Wrap around for
accesses
between offsets
0x0180 and
O0x3FFF. Abort
generation for
accesses
beyond offset
0x4000.

NHET2 RAM

PCS[34]

OxFF44_0000

OXFF45_FFFF

128kB

16kB

Wrap around for
accesses to
unimplemented
address offsets
lower than
Ox3FFF. Abort
generated for
accesses
beyond Ox3FFF.

NHET1 RAM

PCS[35]

OXFF46_0000

OXFF47_FFFF

128kB

16kB

Wrap around for
accesses to
unimplemented
address offsets
lower than
Ox3FFF. Abort
generated for
accesses
beyond Ox3FFF.

HET TU2 RAM

PCS[38]

OXFFAC_0000

OXFF4D_FFFF

128kB

1kB

Abort

HET TU1 RAM

PCS[39]

OXFF4E_0000

OXFF4F_FFFF

128kB

1kB

Abort

Coresight Debug Components

CoreSight Debug
ROM

Cscs[o]

OXFFAOQ_0000

OxFFAO_OFFF

4kB

4kB

Reads return
zeros, writes
have no effect

Cortex-R5F Debug

cscs[y]

OXFFAOQ_1000

OXFFAO_1FFF

4kB

4kB

Reads return
zeros, writes
have no effect

ETM-R5

cscs2]

OXFFAQ_2000

OXFFAQ_2FFF

4kB

4kB

Reads return
zeros, writes
have no effect

CoreSight TPIU

cscs[3]

OXFFAOQ_3000

OxXFFAOQ_3FFF

4kB

4kB

Reads return
zeros, writes
have no effect

POM

cscs4]

OXFFAQ_4000

OXFFAQ_4FFF

4kB

4kB

Reads return
zeros, writes
have no effect
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Table 2-2. Module Registers / Memories Memory-Map (continued)

Target Name

Memory
Select

Address Range

Start

End

Frame Size

Actual Size

Response for
Access to
Unimplemented
Locations in
Frame

CTi1

cscs[7]

OXFFAQ_7000

OXFFAQ_7FFF

4kB

4kB

Reads return
zeros, writes
have no effect

CTI2

cscsig]

OXFFAOQ_8000

OxFFAO_8FFF

4kB

4kB

Reads return
zeros, writes
have no effect

CTI3

cscs[9]

OXFFAOQ_9000

OXFFAO_9FFF

4kB

4kB

Reads return
zeros, writes
have no effect

CTi4

CSCS[10]

OXFFAO_A000

OxFFAO_AFFF

4kB

4kB

Reads return
zeros, writes
have no effect

CSTF

CSCS[11]

OxFFAO_B000

OXFFAQ_BFFF

4kB

4kB

Reads return
zeros, writes
have no effect

Registers under PCR3 (Peripheral Segment 3)

PCR3 registers

PS[31:30]

OXFFF7_8000

OXFFF7_87FF

2kB

2kB

Reads return
zeros, writes
have no effect

HTU1

PS[22]

OxFFF7_A400

OXFFF7_A4FF

256B

256B

Abort

HTU2

PS[22]

OXFFF7_A500

OXFFF7_ASFF

256B

256B

Abort

NHET1

PS[17]

OxFFF7_B800

OXFFF7_B8FF

256B

256B

Reads return
zeros, writes
have no effect

NHET2

PS[17]

OxFFF7_B900

OXFFF7_BOFF

256B

256B

Reads return
zeros, writes
have no effect

GIO

PS[16]

OxFFF7_BCO00

OXFFF7_BCFF

256B

256B

Reads return
zeros, writes
have no effect

MIBADC1

PS[15]

OXFFF7_C000

OXFFF7_C1FF

512B

512B

Reads return
zeros, writes
have no effect

MIBADC2

PS[15]

OXFFF7_C200

OxXFFF7_C3FF

512B

512B

Reads return
zeros, writes
have no effect

12C1

PS[10]

OxFFF7_D400

OXFFF7_DAFF

256B

256B

Reads return
zeros, writes
have no effect

12C2

PS[10]

OXFFF7_D500

OxFFF7_D5FF

256B

256B

Reads return
zeros, writes
have no effect

DCAN1

PS8

OxFFF7_DC00

OxFFF7_DDFF

512B

512B

Reads return
zeros, writes
have no effect

DCAN2

PS8

OxFFF7_DEOO

OXFFF7_DFFF

512B

512B

Reads return
zeros, writes
have no effect

DCAN3

PS[7]

OxFFF7_E000

OXFFF7_E1FF

512B

512B

Reads return
zeros, writes
have no effect

DCAN4

PS[7]

OxFFF7_E200

OXFFF7_E3FF

512B

512B

Reads return
zeros, writes
have no effect
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Table 2-2. Module Registers / Memories Memory-Map (continued)

Address Range

Response for
Access to
Unimplemented

Memory Locations in
Target Name Select Start End Frame Size Actual Size Frame
LIN1 PS[6] OxFFF7_E400 OXFFF7_E4FF 256B 256B Reads return
zeros, writes
have no effect
SCI3 PS[6] OxFFF7_E500 OXFFF7_E5FF 256B 256B Reads return
zeros, writes
have no effect
LIN2 PS[6] OxFFF7_E600 OXFFF7_E6FF 256B 256B Reads return
zeros, writes
have no effect
SCl4 PS[6] OxFFF7_E700 OXFFF7_E7FF 256B 256B Reads return
zeros, writes
have no effect
MibSPI1 PS[2] OxFFF7_F400 OXFFF7_F5FF 512B 512B Reads return
zeros, writes
have no effect
MibSPI12 PS[2] OxFFF7_F600 OXFFF7_F7FF 512B 512B Reads return
zeros, writes
have no effect
MibSPI3 PS[1] OxFFF7_F800 OXFFF7_F9FF 512B 512B Reads return
zeros, writes
have no effect
MibSP14 PS[1] OxFFF7_FA00 OXFFF7_FBFF 512B 512B Reads return
zeros, writes
have no effect
MibSPI5 PS[0] OXFFF7_FCO00 OXFFF7_FDFF 512B 512B Reads return
zeros, writes
have no effect
System Modules Control Registers and Memories under PCR1 (Peripheral Segment 1)
DMA RAM PPCSI0] 0xFFF8_0000 OXFFF8_OFFF 4kB 4kB Abort
VIM RAM PPCSJ[2] O0xFFF8_2000 OXFFF8_2FFF 4kB 4kB Wrap around for
accesses to
unimplemented
address offsets
lower than
Ox2FFF.
RTP RAM PPCSI[3] OxFFF8_3000 OxFFF8_3FFF 4kB 4kB Abort
Flash Wrapper PPCS[7] OxFFF8_7000 OXFFF8_7FFF 4kB 4kB Abort
eFuse Farm PPCS[12] OxFFF8_C000 OXFFF8_CFFF 4kB 4kB Abort
Controller
Power Domain PPSE[0] OxFFFF_0000 OXFFFF_O01FF 512B 512B Abort
Control (PMM)
FMTM PPSE[1] OxFFFF_0400 OxFFFF_O5FF 512B 512B Reads return
Note: This module is zeros, writes
only used by TI during have no effect
test
STC2 (NHET1/2) PPSE[2] OxFFFF_0800 OXFFFF_08FF 256B 256B Reads return
zeros, writes
have no effect
SCM PPSE[2] OxFFFF_0A00 OXFFFF_OAFF 256B 256B Abort
EPC PPSE[3] OxFFFF_0C00 OXFFFF_OFFF 1kB 1kB Abort
PCR1 registers PPSE[4]- OxFFFF_1000 OXFFFF_17FF 2kB 2kB Reads return
PPSE[5] zeros, writes
have no effect
NMPU (PS_SCR_S) PPSE[6] OxFFFF_1800 OXFFFF_19FF 512B 512B Abort
NMPU (DMA Port A) PPSE[6] OxFFFF_1A00 OXFFFF_1BFF 512B 512B Abort
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2.2.3

Table 2-2. Module Registers / Memories Memory-Map (continued)

Address Range

Response for
Access to
Unimplemented

Frame 1 (see platform
architecture
specification)

Memory Locations in
Target Name Select Start End Frame Size Actual Size Frame
Pin Mux Control PPSE[7] OXFFFF_1C00 OXFFFF_1FFF 2kB 1kB Reads return
(IoMM) zeros, writes
have no effect
System Module - PPS[O0] OxFFFF_E100 OXFFFF_E1FF 256B 256B Reads return
Frame 2 (see platform zeros, writes
architecture have no effect
specification)
PBIST PPS[1] OxFFFF_E400 OXFFFF_E5FF 512B 512B Reads return
zeros, writes
have no effect
STC1 (Cortex-R5F) PPS[1] OxXFFFF_E600 OXFFFF_E6FF 256B 256B Reads return
zeros, writes
have no effect
DCC1 PPS[3] OXFFFF_EC00 | OxFFFF_ECFF 256B 256B Reads return
zeros, writes
have no effect
DMA PPS[4] OxFFFF_F000 OXFFFF_F3FF 1kB 1kB Abort
DCC2 PPS[5] OxFFFF_F400 OXFFFF_F4FF 256B 256B Reads return
zeros, writes
have no effect
ESM register PPS[5] OxFFFF_F500 OXFFFF_F5FF 256B 256B Reads return
zeros, writes
have no effect
CCM-R5 PPS[5] OxFFFF_F600 OXFFFF_F6FF 256B 256B Reads return
zeros, writes
have no effect
DMM PPS[5] OxFFFF_F700 OXFFFF_F7FF 256B 256B Reads return
zeros, writes
have no effect
L2RAMW PPS[6] OxFFFF_F900 OXFFFF_FOFF 256B 256B Abort
RTP PPS[6] OXFFFF_FAOQO0 OXFFFF_FAFF 256B 256B Reads return
zeros, writes
have no effect
RTI + DWWD PPS[7] OxFFFF_FCO00 OXFFFF_FCFF 256B 256B Reads return
zeros, writes
have no effect
VIM PPS[7] OXFFFF_FD0OO | OxFFFF_FEFF 512B 512B Reads return
zeros, writes
have no effect
System Module - PPS[7] OXFFFF_FFO0 OXFFFF_FFFF 256B 256B Reads return

zeros, writes
have no effect

Flash on Microcontrollers

The RM57Lx microcontrollers support up to 4 MB of flash for use as program memory. The

microcontrollers also support a separate 128kB flash bank for use as emulated EEPROM.

Refer to the device data manual for electrical and timing specifications related to the flash module.
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2.2.3.1 Flash Bank Sectoring Configuration

The bank is divided into multiple sectors. A flash sector is the smallest region in the flash bank that must

be erased. The sectoring configuration of each flash bank is shown in Table 2-3.

e The Flash banks are 288-bit wide bank with ECC support.

* The flash bank7 can be programmed while executing code from flash bankO.

* Code execution is not allowed from flash bank?7.

Table 2-3. Flash Memory Banks and Sectors

Sector Number

Sector Size | Low Address

High Address

Bank 0: 2.0 MBytes

0 16K Bytes 0x0000_0000 0x0000_3FFF
1 16K Bytes 0x0000_4000 0x0000_7FFF
2 16K Bytes 0x0000_8000 0x0000_BFFF
3 16K Bytes 0x0000_C000 0x0000_FFFF
4 16K Bytes 0x0001_0000 0x0001_3FFF
5 16K Bytes 0x0001_4000 0x0001_7FFF
6 32K Bytes 0x0001_8000 0x0001_FFFF
7 128K Bytes 0x0002_0000 0x0003_FFFF
8 128K Bytes 0x0004_0000 0x0005_FFFF
9 128K Bytes 0x0006_0000 0x0007_FFFF
10 256K Bytes 0x0008_0000 0x000B_FFFF
11 256K Bytes 0x000C_0000 0x000F_FFFF
12 256K Bytes 0x0010_0000 0x0013_FFFF
13 256K Bytes 0x0014_0000 0x0017_FFFF
14 256K Bytes 0x0018_0000 0x001B_FFFF
15 256K Bytes 0x001C_0000 0x001F_FFFF
Bank 1: 2.0 Mbytes
0 128K Bytes 0x0020_0000 0x0021_FFFF
1 128K Bytes 0x0022_0000 0x0023_FFFF
2 128K Bytes 0x0024_0000 0x0025_FFFF
3 128K Bytes 0x0026_0000 0x0027_FFFF
4 128K Bytes 0x0028_0000 0x0029_FFFF
5 128K Bytes 0x002A_0000 0x002B_FFFF
6 128K Bytes 0x002C_0000 0x002D_FFFF
7 128K Bytes 0x002E_0000 0x002F_FFFF
8 128K Bytes 0x0030_0000 0x0031_FFFF
9 128K Bytes 0x0032_0000 0x0033_FFFF
10 128K Bytes 0x0034_0000 0x0035_FFFF
11 128K Bytes 0x0036_0000 0x0037_FFFF
12 128K Bytes 0x0038_0000 0x0039_FFFF
13 128K Bytes 0x003A_0000 0x003B_FFFF
14 128K Bytes 0x003C_0000 0x003D_FFFF
15 128K Bytes 0x003E_0000 0x003F_FFFF
Bank 7: 128 kBytes
0 4K Bytes 0xF020_0000 0xF020_OFFF
31 4K Bytes 0xF021_FO000 0xF021_FFFF
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2.2.3.2 ECC Protection for Flash Accesses

The RM57Lx microcontrollers protect all accesses to the on-chip level 2 flash memory by dedicated
Single-Bit Error Correction Double-Bit Error Detection (SECDED) logic.

The access to the program memory — flash bank 0, 1 and 7 are protected by SECDED logic implemented
inside the ARM Cortex-R5F CPU.

The SECDED logic implementation uses Error Correction Codes (ECC) for correcting single-bit errors and
for detecting multiple-bit errors in the values read from the flash arrays. There is an 8-bit ECC for every 64
bits of data. The ECC for the level 2 flash memory contents needs to be calculated by an external tool
such as nowECC. The ECC can then be programmed into the flash array along with the actual application
code.

The ECC for the flash array is stored in the flash itself, and is mapped to a region starting at 0xF0400000
for the main flash bank 0 and 1, and to a region starting at 0xF0100000 for the EEPROM emulation flash
bank 7.

NOTE: The SECDED logic inside the CPU is permanently enabled for the AXI-M and AXI-S
interfaces.

Code Example for Enabling ECC Protection for Main Flash Accesses:

When the CPU detects an ECC single-, or double-bit error on a read from the flash memory, it signals this
on a dedicated “Event” bus. This event bus signaling is also not enabled by default and must be enabled
by the application. The below code example can be used to enable the CPU event signaling.

MRC p15,#0,r1,c9,cl2,#0 ;Enabling Event monitor states
ORR rl1, ri1, #0x00000010
MCR p15,#0,r1,c9,cl2,#0 ;Set 4th bit (*X") of PMNC register

MRC p15,#0,r1,c9,cl2,#0

The ECC error events exported onto the Event bus is first captured by the Error Profiling Controller (EPC)
module and in turn generates error signals that are input to the central Error Signaling Module (ESM).

2.2.3.3 Error Profiling Module (EPC)

The main idea of EPC is to enable the system to tolerate a certain amount of ECC correctable errors on
the same address repeatedly in the memory system with minimal runtime overhead. EPC will record
different single-bit error addresses in a Content Addressable Memory (CAM). If a correctable ECC error is
generated on a repeating address, the EPC will not raise an error to ESM module. This tolerance avoids
the application to handle the same error when the code is in a repeating loop. There are 4correctable error
interfaces implemented in EPC to capture correctable errors from 4 different sources. There are also 2
uncorrectable error interfaces implemented in EPC to capture uncorrectable errors from 2 different
sources. Main features of EPC are:

» Capture the addresses of the correctable ECC faults from different sources such as CPU cores, L2
SRAM and interconnect into a 32-entry CAM (Content Addressable Memory)

» For correctable faults, the error handling depends on the following conditions:
— ifthe incoming address is already in the 32-entry CAM, discard the fail. No error generated to ESM.

— if the address is not in the CAM list, and the CAM has empty entries, add the address into the CAM
list. In addition, raise the error signal to the ESM group 1 if enabled.

— if the address is not in the CAM list, and the CAM has no empty entries, always raise the error
signal to the ESM group 1.

* A 4-entry FIFO to store the correctable error events and addresses for each channel interface.
e For uncorrectable faults, capture the address and assert error signal to the ESM group 2.
Each EPC interface corresponds to a bit field in some of the EPC registers. Table 2-4 shows only those

registers that associate the bits to a specific interface for this device. See EPC chapter for the full list of
registers.
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Figure 2-4. EPC Integration Diagram
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Table 2-4. EPC Registers Bit Mapping

Address n .
Offset Register Name Bit # Error Source Remark
Bit associates with the Uncorrectable ECC error
detected by the CPU Interconnect Subsystem
0 Uncorrectable ECC for for the DMA interface
DMA interface See Interconnect chapter for details on the
ECC generation and evaluation for DMA
interface
8h UERRSTAT
Bit associates with the Uncorrectable ECC error
detected by the CPU Interconnect Subsystem
1 Uncorrectable ECC for for the PS_SCR_M interface
PS_SCR_M interface See Interconnect chapter for details on the
ECC generation and evaluation for DMA
interface
Bit associates with the FIFO full status for the
interface that is used to capture the CPU
0 CPU Correctable ECC error correctable error event
Correctable error event exported by CPU's
event bus.
1 Reserved
Bit associates with the FIFO full status for the
interface that is used to capture the DMA
5 Correctable ECC for correctable error event
DMA interface Correctable error event detected by the CPU
Interconnect Subsystem for the DMA PortA
interface.
10h FIFOFULLSTAT ; - ;
Bit associates with the FIFO full status for the
interface that is used to capture the
3 Correctable ECC for PS_SCR_M correctable error event
interf
PS_SCR_M interface Correctable error event detected by the CPU
Interconnect Subsystem for the PS_SCR_M
interface.
Bit associates with the FIFO full status for the
interface that is used to capture the L2 SRAM
Correctable ECC error from L2 correctaple error event
4 SRAM Correctable error event detected by the L2
SRAM wrapper during the read phase of a
Read-Modify-Write operation due to a less than
64-bit write from the bus master.
Bit associates with the FIFO overflow status for
0 CPU Correctable ECC error the interface that is used to capture the CPU
correctable error event
1 Reserved
Correctable ECC for Bit a_lssociates With the FIFO overflow status for
2 ; the interface that is used to capture the DMA
DMA interface
14h OVRFLWSTAT correctable error event
5 Correctable ECC for B;]it a_lsso?iateshwith the I;IFO overflowhstatus for
PS SCR M interface the interface that is used to capture the
- - PS_SCR_M correctable error event
Correctable ECC error from L2 Bit a_lssociates With the FIFO overflow status for
4 SRAM the interface that is used to capture the L2
SRAM correctable error event
. Uncorrectable ECC for Uncorrectable error address register for the
20h UERRADDRO 31:.0 DMA interface DMA interface
2ah UERRADDR1 310 Uncorrectable ECC for Uncorrectable error address register for the

PS_SCR_M interface

PS_SCR_M interface
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2.2.4 On-Chip SRAM

Several SRAM modules are implemented on the device to support the functionality of the modules
included.

Reads from both the level 1 and level 2 SRAM are protected by ECC calculated inside the CPU. Reads
from all other memories are protected by either the parity with configurable odd or even parity scheme or
ECC that is evaluated in parallel with the actual read.

The RM57Lx microcontrollers are targeted towards safety-critical applications, and it is critical for any
failures in the on-chip SRAM modules to be identified before these modules are used for safety-critical
functions. These microcontrollers support a Programmable Built-In Self-Test (PBIST) mechanism that is
used to test each on-chip SRAM module for faults. The PBIST is usually run on device start-up as it is a
destructive test and all contents of the tested SRAM module are overwritten during the test.

The microcontrollers also support a hardware-based auto-initialization of on-chip SRAM modules. This
process also takes into account the read protection scheme implemented for each SRAM module — ECC
or parity.

Tl recommends that the PBIST routines be executed on the SRAM modules prior to the auto-initialization.
The following sections describe these two processes.

2.2.4.1 PBIST RAM Grouping and Algorithm Mapping For On-Chip SRAM Modules

Table 2-5 shows the groupings of the various on-chip memories for PBIST. It also lists the memory types
and their assigned RAM Group Select (RGS) and Return Data Select (RDS). Refer to the PBIST chapter
for more details on the usage of the RGS and RDS information.

Table 2-5. PBIST Memory Grouping

Module RAM Group # RGS RDS Memory Type
PBIST_ROM 1 1 1 ROM
STC1_1_ROM_R5 2 14 1 ROM
STC1_2_ROM_R5 3 14 2 ROM
STC2_ROM_N2HET 4 15 1 ROM
AWM1 5 2 1 Two-port
DCAN1 6 3 1to6 Two-port
DCAN2 7 4 1to6 Two-port
DMA 8 5 1to6 Two-port
HTU1 9 6 1to6 Two-port
MIBSPI1 10 8 lto4 Two-port
MIBSPI2 11 9 lto4 Two-port
MIBSPI3 12 10 lto4 Two-port
N2HET1 13 11 1to 12 Two-port
VIM 14 12 1,2 Two-port
Reserved 15 13 1,2 Two-port
RTP 16 16 1to 12 Two-port
ATB 17 17 1to 16 Two-port
AWM2 18 18 1 Two-port
DCAN3 19 19 1to6 Two-port
DCAN4 20 20 1to6 Two-port
HTU2 21 21 1to6 Two-port
MIBSPI14 22 22 lto4 Two-port
MIBSPI5 23 23 lto4 Two-port
N2HET2 24 24 1to 12 Two-port
Reserved 25 25 1 Two-port
Reserved 26 26 1to8 Two-port
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Table 2-5. PBIST Memory Grouping (continued)

Module RAM Group # RGS RDS Memory Type

CPGMAC_STATE_RXADDR 27 27 1to3 Two-port
CPGMAC_STAT_FIFO 28 27 4106 Two-port

L2RAMW 29 7 1 Single-port

6 Single-port

L2RAMW 30 32 1 Single-port

6 Single-port

11 Single-port

16 Single-port

21 Single-port

26 Single-port

R5_ICACHE 31 40 Single-port

Single-port

11 Single-port

16 Single-port

R5_DCACHE 32 41 Single-port

Single-port

11 Single-port

16 Single-port

21 Single-port

26 Single-port

Reserved 33 43 Single-port
Single-port

11 Single-port

16 Single-port

Reserved 34 44 Single-port
Single-port

11 Single-port

16 Single-port

21 Single-port

26 Single-port

Reserved 35 26 9to 11 Single-port
CPGMAC_CPPI 36 27 7 Single-port
R5_DCACHE_Dirty 37 42 2 Single-port
Reserved 38 45 2 Single-port
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Table 2-6 maps the different algorithms supported in application mode for the RAM groups. The table also
lists the background pattern options available for each algorithm.

Table 2-6. PBIST Algorithm Mapping

ALGO Memories Available Valid
Register Under Background RINFOL/RINFOU
Sr. No. Value Algorithm Test Patterns Valid RAM Groups Register Value
1 0x00000001 triple_read_slow_read ROM 1,2,3,4 0x0000000F/
0x00000000
2 0x00000002 triple_read_fast_read ROM 1,234 0x0000000F/
0x00000000
3 0x00000004 march13n Two-port 0x00000000, 5,6,7,8,9,10,11,12,13 OxOCFFBFFO/
0x96699669, , 0x00000000
OxOFOFOFOF, 14,16,17,18,19,20,21
OXAA55AA55, ,
0xC3C3C3C3 22,23,24,27,28
4 0x00000008 march13n Single-port 0x00000000, 29,30,31,32,36,37 0xF0000000/
0x96699669, 0x00000018
0XOFOFOFOF,
OXAA55AA55,
0xC3C3C3C3

NOTE: Recommended Memory Test Algorithm

March13 is the most recommended algorithm for the memory self-test.

For GCLK1 = 300 MHz, HCLK = 150 MHz, VCLK = 75 MHz, PBIST ROM_CLK = 75 MHz, the March13
algorithm takes about 29.08 ms to run on all on-chip SRAMs.

NOTE: PBIST ROM_CLK can be prescaled from GCLK1 via ROM_DIV bits of the MSTGCR

register. The valid ratio is either /1, /2 or /4 or /8. See Section 2.5.1.20 for detail. Maximum
PBIST ROM_CLK frequency supported is 82.5MHz.
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2.2.4.2 Auto-Initialization of On-Chip SRAM Modules

The device system provides the capability to perform a hardware initialization on most memories on the
system bus and on the peripheral bus.

The intent of having the hardware initialization is to program the memory arrays with error detection
capability to a known state based on their error detection scheme — odd/even parity or ECC. For example,
the contents of the CPU level 2 SRAM after power-on reset is unknown. A hardware auto-initialization can
be started so that there is no ECC error.

NOTE: Effect of ECC or Parity on Memory Auto-Initialization

The ECC or parity should be enabled on the RAMs before hardware auto-initialization starts
if parity or ECC is being used.

Auto-Initialization Sequence:

1. Enable the global hardware memory initialization key by programming 0xA into MINITGCR][3:0], the
Memory Initialization Key field (MINITGENA) of the Memory Hardware Initialization Global Control
Register (MINITGCR) register.

2. Select the module on which the memory hardware initialization has to be performed by programming
the appropriate value into the MSINENA(31-0) bits in the MSINENA register. See Table 2-7.

3. If the global auto-initialization scheme is enabled, the corresponding module will initialize its memories
based on its memory error checking scheme (even parity or odd parity or ECC).

4. When the memory initialization is complete, the module will signal “memory initialization done”, which
sets the corresponding bit in the system module MIDONE field of the MINISTAT register to indicate the
completion of its memory initialization.

5. When the memory hardware initialization completes for all modules, (indicated by each module’s
MIDONE bit being set), the memory hardware initialization done bit (MINIDONE) is set in the
MSTCGSTAT register.

Figure 2-5. Hardware Memory Initialization Protocol
Write to enable
MINTIGENA key [ \
Write to enable
MSINENAn ’ \
(where n = 31:0)
) When each enabled module completes
PO”l\%I}\JDIO'INAEFn field of its hardware initialization,uthe P
STAT register corresponding MIIDONE bitis set. ]
(where n =31:0)
After all enabled modules’ hardware initializatio
Poll MINIDONE bit, completes, the MINIDONE bit is set, indicating ’
MSTCGSTAT[8] all hardware memory initialization is done.
— Black indicates System register activity.
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Table 2-7. Memory Initialization Select Mapping®®

Memory Address Range
Connecting Protection SYS.MSINENA L2RAMW.MEMINT_ENA
Module Scheme Base Address Ending Address Register Bit # Register Bit #©
L2 SRAM ECC 0x08000000 0x0800FFFF 0 0
L2 SRAM ECC 0x08010000 0x0801FFFF 0 1
L2 SRAM ECC 0x08020000 0x0802FFFF 0 2
L2 SRAM ECC 0x08030000 0x0803FFFF 0 3
L2 SRAM ECC 0x08040000 0x0804FFFF 0 4
L2 SRAM ECC 0x08050000 Ox0805FFFF 0 5
L2 SRAM ECC 0x08060000 0x0806FFFF 0 6
L2 SRAM ECC 0x08070000 0x0807FFFF 0 7
MIBSPI5 RAM® ECC OxFFOA0000 OxFFOBFFFF 12 n/a
MIBSPI4 RAM® ECC 0xFF060000 OXxFFO7FFFF 19 n/a
MIBSPI3 RAM® ECC OxFFOC0000 OxFFODFFFF 11 n/a
MIBSPI2 RAM® ECC 0xFF080000 OxFFO9FFFF 18 n/a
MIBSPI1 RAM® ECC OxFFOEO000 OxFFOFFFFF 7 n/a
DCAN4 RAM ECC 0xFF180000 OXFF19FFFF 20 n/a
DCAN3 RAM ECC OxFF1A0000 OxFF1BFFFF 10 n/a
DCAN2 RAM ECC OxFF1C0000 OxFF1DFFFF n/a
DCAN1 RAM ECC OxFF1E0000 OxFF1FFFFF n/a
MIBADC2 RAM Parity OxFF3A0000 OxFF3BFFFF 14 n/a
MIBADC1 RAM Parity OxFF3E0000 OxFF3FFFFF 8 n/a
NHET2 RAM Parity 0xFF440000 OXFF45FFFF 15 n/a
NHET1 RAM Parity 0xFF460000 OXFF47FFFF 3 n/a
HET TU2 RAM Parity OxFF4C0000 OxFF4DFFFF 16 n/a
HET TU1 RAM Parity OxFF4E0000 OxFF4FFFFF 4 n/a
DMA RAM ECC OxFFF80000 OxFFF80FFF 1 n/a
VIM RAM ECC OxFFF82000 OXFFF82FFF 2 n/a

(6]

@

@®)

@)

If parity protection is enabled for the peripheral SRAM modules, then the parity bits will also be initialized along with the SRAM

modules.

If ECC protection is enabled for the CPU data RAM or peripheral SRAM modules, then the auto-initialization process also
initializes the corresponding ECC space.
The level 2 SRAM range from 128kB to 512kB is divided into 8 memory regions. Each region has an associated control bit to
enable auto-initialization.
The MibSPIx modules perform an initialization of the transmit and receive RAMs as soon as the multi-buffered mode is enabled.
This is independent of whether the application has already initialized these RAMs using the auto-initialization method or not. The
MibSPIx modules need to be released from reset by writing 1 to their SPIGCRO registers before starting auto-initialization on

their respective RAMs.
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2.3 Exceptions

An “Exception” is an event that makes the processor temporarily halt the normal flow of program

execution, for example, to service an interrupt from a peripheral. Before attempting to handle an

exception, the processor preserves the critical parts of the current processor state so that the original

program can resume when the handler routine has finished.

The following sections describe three exceptions — Reset, Abort and the System Software Interrupts.

For complete details on all exceptions, refer to the ARM® Cortex®-R5F Technical Reference Manual.
2.3.1 Resets

The RM57Lx microcontroller can be reset by either of the conditions described in Table 2-8. Each reset

condition is indicated in the System Exception Status Register (SYSESR).

The device nRST terminal is an I/O. It can be driven low by an external circuit to force a warm reset on the

microcontroller. This terminal will be driven low as an output for a minimum of 32 peripheral clock (VCLK)

cycles for any device system reset condition. As a result the EXTRST bit in the SYSESR register,

SYSESRJ3], gets set for all reset conditions listed in Table 2-8. The nRST is driven low as an output for a

longer duration during device power-up or whenever the power-on reset (nPORRST) is driven low

externally. Refer the device data manual for the electrical and timing specifications for the nRST.

Table 2-8. Causes of Resets

Condition Description

Driving nPORRST pin low Cold reset, or power-on reset. This reset signal is typically driven by an external voltage

externally supervisor. This reset is flagged by the PORST bit in the SYSESR register, SYSESR[15].

Voltage Monitor reset The microcontroller has an embedded voltage monitor that generates a power-on reset when
the core voltage gets out of a valid range, or when the I/O voltage falls below a threshold.
This reset is also flagged by the PORST bit in the SYSESR register, SYSESR[15].

Note: The voltage monitor is not an alternative for an external voltage supervisor.

Driving nRST pin low externally Warm reset. This reset input is typically used in a system with multiple ICs and which requires
that the microcontroller also gets reset whenever the other IC detects a fault condition. This
reset is flagged by the EXTRST bit in the SYSESR, register SYSESR][3].

Oscillator failure This reset is generated by the system module when the clock monitor detects an oscillator fail
condition. Whether or not a reset is generated is also dictated by a register in the system
module. This reset is flagged by the OSCRST bit in the SYSESR register, SYSESR[14].

Software reset This reset is generated by the application software writing a 1 to bit 15 of System Exception
Control Register (SYSECR) or a 0 to bit 14 of SYSECR. It is typically used by a bootloader
type of code that uses a software reset to allow the code execution to branch to the
application code once it is programmed into the program memory. This reset is flagged by the
SWRST bit in the SYSESR register, SYSESR[4].

CPU reset This reset is generated by the CPU self-test controller (LBIST) or by changing the memory
protection (MMU/MPU) configuration in the CPURSTCR register or after the CPU
Interconnect Subsystem self test. This reset is flagged by the CPURST bit in the SYSESR
register, SYSESR[5].

Debug reset The ICEPICK logic implemented on the microcontroller allows a system reset to be generated
via the debug logic. This reset is flagged by the DBGRST bit in the SYSESR register,
SYSESR[13].

Watchdog reset This reset is generated by the digital windowed watchdog (DWWD) module on the
microcontroller. The DWWD can generate a reset whenever the watchdog service window is
violated. This reset is flagged by the WDRST bit in the SYSESR register, SYSESR[13].

2.3.2 Aborts
When the ARM Cortex-R5F processor's memory system cannot complete a memory access successfully,
an abort is generated. An error occurring on an instruction fetch generates a prefetch abort. Errors
occurring on data accesses generate data aborts. Aborts are also categorized as being either precise or
imprecise.
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2.3.2.1 Prefetch Aborts

When a Prefetch Abort (PABT) occurs, the processor marks the prefetched instruction as invalid, but does
not take the exception until the instruction is to be executed. If the instruction is not executed, for example
because a branch occurs while it is in the pipeline, the abort does not take place.

All prefetch aborts are precise aborts.

2.3.2.2 Data Aborts

An error occurring on a data memory access can generate a data abort. If the instruction generating the
memory access is not executed, for example, because it fails its condition codes, or is interrupted, the
data abort does not take place.

A Data Abort (DABT) can be either precise or imprecise, depending on the type of fault that caused it.

2.3.2.3 Precise Aborts

A precise abort, also known as a synchronous abort, is one for which the exception is guaranteed to be
taken on the instruction that generated the aborting memory access. The abort handler can use the value
in the Link Register (r14_abt) to determine which instruction generated the abort, and the value in the
Saved Program Status Register (SPSR_abt) to determine the state of the processor when the abort
occurred.

2.3.2.4 Imprecise Aborts

An imprecise abort, also known as an asynchronous abort, is one for which the exception is taken on a
later instruction to the instruction that generated the aborting memory access. The abort handler cannot
determine which instruction generated the abort, or the state of the processor when the abort occurred.
Therefore, imprecise aborts are normally fatal.

Imprecise aborts can be generated by store instructions to normal-type or device-type memory. When the
store instruction is committed, the data is normally written into a buffer that holds the data until the
memory system has sufficient bandwidth to perform the write access. This gives read accesses higher
priority. The write data can be held in the buffer for a long period, during which many other instructions
can complete. If an error occurs when the write is finally performed, this generates an imprecise abort.

The RM57Lx microcontroller architecture applies techniques at the system level to mitigate the impact of
imprecise aborts. System level adoption of write status sidebands to the data path allow bus masters to
comprehend imprecise aborts, turning them into precise aborts. In cases where this approach is not
feasible, buffering bridges or other sources of imprecision may build a FIFO of current transactions such
that an imprecise abort may be registered at the point of imprecision for later analysis.

Masking Of Imprecise Aborts:

The nature of imprecise aborts means that they can occur while the processor is handling a different
abort. If an imprecise abort generates a new exception in such a situation, the banked link register
(R14_abt) and the Saved Processor Status Register (SPSR_abt) values are overwritten. If this occurs
before the data is pushed to the stack in memory, the state information about the first abort is lost. To
prevent this from happening, the Current Processor Status Register (CPSR) contains a mask bit to
indicate that an imprecise abort cannot be accepted, the A-bit. When the A-bit is set, any imprecise abort
that occurs is held pending by the processor until the A-bit is cleared, when the exception is actually
taken. The A-bit is automatically set when abort, IRQ or FIQ exceptions are taken, and on reset. The
application must only clear the A-bit in an abort handler after the state information has either been stacked
to memory, or is no longer required.

NOTE: Default Behavior for Imprecise Aborts

The A-bit in the CPSR is set by default. This means that no imprecise abort exception will
occur. The application must enable imprecise abort exception generation by clearing the A-
bit of the CPSR.
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2.3.2.5 Conditions That Generate Aborts

2.3.3

An Abort is generated under the following conditions on the RM57Lx microcontrollers.
e Access to an illegal address (a non-implemented address)

» Access to a protected address (protection violation)

e Parity / ECC / Time-out Error on a valid access

lllegal Addresses:

The illegal addresses and the responses to an access to these addresses are defined in Table 2-2.
Addresses Protected By MPU:

For more details on the MPU configuration, refer to the ARM® Cortex®-R5F Technical Reference Manual.

A memory access violation is logged as a permission fault in the CPU’s fault status register and the virtual
address of the access is logged into the CPU'’s fault address register.

Protection of Peripheral Register and Memory Frames:

Accesses to the peripheral register and memory frames can be protected either by configuring the MPU or
by configuring the Peripheral Central Resource (PCR) controller registers.

The PCR module PPROTSETX registers contain one bit per peripheral select quadrant. These bits define
the access permissions to the peripheral register frames. If the CPU attempts to write to a peripheral
register for which it does not have the correct permissions, a protection violation is detected and an Abort
occurs.

Some modules also enforce register updates to only be allowed when the CPU is in a privileged mode of
operation. If the CPU writes to these registers in user mode, the writes are ignored.

The PCR module PMPROTSETX registers contain one bit per peripheral memory frame. These bits define
the access permissions to the peripheral memory frames. If the CPU attempts to write to a peripheral
memory for which it does not have the correct permissions, a protection violation is detected and an Abort
occurs.

NOTE: No Access Protection for Reads

The PCR PPROTSETx and PMPROTSETX registers protect the peripheral registers and
memories against illegal writes by the CPU. The CPU can read from the peripheral registers
and memories in both user and privileged modes.

System Software Interrupts

The system module provides the capability of generating up to four software interrupts. A software
interrupt is generated by writing the correct key value to either of the four System Software Interrupt
Registers (SSIRx). The SSI registers also allow the application to provide a label for that software
interrupt. This label is an 8-bit value that can then be used by the interrupt service routine to perform the
required task based on the value provided. The source of the system software interrupt is reflected in the
system software interrupt vector (SSIVEC) register. The pending interrupt flag is captured in SSIF register.

NOTE: The SSIRx, SSIVEC and SSIF registers are banked registers. This allows the system
module to support up to two CPUs for system software interrupt generation. Each CPU wiill
have its own banked SSI registers. Both CPUs will see the SSI registers at the same
address. The system module decodes the unique master ID corresponding to the CPU's
access to the banked registers.
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2.4 Clocks

This section describes the clocking structure of the RM57Lx microcontrollers.

2.4.1 Clock Sources

The devices support up to 7 clock sources. These are shown in Table 2-9. The electrical specifications as
well as timing requirements for each of the clock sources are specified in the device data manual.

Table 2-9. Clock Sources

Clock Source # Clock Source Name Description
Main oscillator. This is the primary clock for the microcontroller and is the
0 OSCIN only clock that is input to the phase-locked loops. The oscillator frequency
must be between 5 and 20 MHz.
This is the output of the main PLL. The PLL is capable of modulating its
1 PLL1 . . 9
output frequency in a controlled manner to reduce the radiated emissions.
This clock source is not available and must not be enabled or used as
2 Reserved h
source for any clock domain.
3 EXTCLKINL _External clock input 1. A square wave input can_be applied to this device
input and used as a clock source inside the device.
LE LPO This is the low-frequency output of the internal reference oscillator. This is
typically an 80 KHz signal (CLK80K) that is used by the real-time interrupt
4 (Low-Frequency LPO) . A=
module for generating periodic interrupts to wake up from a low power
(CLK80K)
mode.
HF LPO This is the high-frequency output of the internal reference oscillator. This is
5 (High-Frequency LPO) | typically a 10 MHz signal (CLK10M) that is used by the clock monitor
(CLK10M) module as a reference clock to monitor the main oscillator frequency.
This is the output of the second PLL. There is no option of modulating this
PLL'’s output signal. This separate non-modulating PLL allows the
6 PLL2 . J
generation of an asynchronous clock source that is independent of the
CPU clock frequency.
7 EXTCLKIN2 _External clock input 2. A square wave input can_be applied to this device
input and used as a clock source inside the device.

2.4.1.1 Enabling / Disabling Clock Sources

Each clock source can be independently enabled or disabled using the set of Clock Source Disable
registers — CSDIS, CSDISSET and CSDISCLR.

Each bit in these registers corresponds to the clock source number indicated in Table 2-9. For example,
setting bit 1 in the CSDIS or CSDISSET registers disables the PLL#1.

NOTE: Disabling the Main Oscillator or HF LPO

By default, the clock monitoring circuit is enabled and checks for the main oscillator
frequency to be within a certain range using the HF LPO as a reference. If the main oscillator
and/or the HF LPO are disabled with the clock monitoring still enabled, the clock monitor will
indicate an oscillator fault. The clock monitoring must be disabled before disabling the main
oscillator or the HF LPO clock source(s).

The clock source is only disabled once there is no active clock domain that is using that clock source. Also
check the “Oscillator and PLL" user guide for more information on enabling / disabling the oscillator and

PLL.

On the RM57Lx microcontrollers, the clock sources 0, 4, and 5 are enabled by default.

SPNU562A—March 2018

Submit Documentation Feedback

Architecture 133

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU562A

Clocks

13 TEXAS
INSTRUMENTS

www.ti.com

2.4.1.2 Checking for Valid Clock Sources

The application can check whether a clock source is valid or not by checking the corresponding bit to be
set in the Clock Source Valid Status (CSVSTAT) register. For example, the application can check if bit 1 in
CSVSTAT is set before using the output of PLL#1 as the source for any clock domain.

2.4.2 Clock Domains

The clocking on this device is divided into multiple clock domains for flexibility in control as well as clock
source selection. There are 10 clock domains on this device. Each of these are described in Table 2-10.

Each of the control registers listed in Table 2-10 are defined in Section 2.5. The AC timing characteristics
for each clock domain are specified in the device data manual.

Table 2-10. Clock Domains

Clock Domain

Clock Disable
Bit

Default
Source

Source Selection
Register

Special Considerations

GCLK1

CDDIS.0

OSCIN

GHVSRC[3:0]

» This the main clock from which HCLK is divided
down

* In phase with HCLK

* Is disabled separately from HCLK via the CDDISx
registers bit 0

» Can be divided by 1 up to 8 when running CPU self-
test (LBIST) using the CLKDIV field of the
STCCLKDIV register at address OxFFFFE108

HCLK

CDDIS.1

OSCIN

GHVSRC[3:0]

» Divided from GCLK1 via HCLKCNTL register
» Allowable clock ratio from 1:1 to 4:1
* Is disabled via the CDDISx registers bit 1

VCLK

CDDIS.2

OSCIN

GHVSRC[3:0]

» Divided down from HCLK via CLKCNTL register

e Can be HCLK/1, HCLK/2,... or HCLK/16

* Is disabled separately from HCLK via the CDDISx
registers bit 2

* HCLK:VCLK2:VCLK must be integer ratios of each
other

VCLK2

CDDIS.3

OSCIN

GHVSRC[3:0]

» Divided down from HCLK

e Can be HCLK/1, HCLK/2,... or HCLK/16

» Frequency must be an integer multiple of VCLK
frequency

* Is disabled separately from HCLK via the CDDISx
registers bit 3

VCLK3

CDDIS.8

OSCIN

GHVSRC[3:0]

« Divided down from HCLK
¢ Can be HCLK/1, HCLK/2,... or HCLK/16
* HCLK:VCLK3 must be integer ratios of each other

 Is disabled separately from HCLK via the CDDISx
registers bit 8

VCLKA1

CDDIS.4

VCLK

VCLKASRC[3:0]

» Defaults to VCLK as the source
« Is disabled via the CDDISx registers bit 4

VCLKA2

CDDIS.5

VCLK

VCLKASRC[3:0]

» Defaults to VCLK as the source
 Is disabled via the CDDISx registers bit 5

VCLKA4

CDDIS.11

VCLK

VCLKACON1[19:16]

» Defaults to VCLK as the source
* Is disabled via the CDDISx registers bit 11

VCLKA4_DIVR

VCLKACON1.20

VCLK

VCLKACON1[19:16]

 Divided down from VCLKA4 using the VCLKA4R
field of the VCLKACONL1 register

* Frequency can be VCLKA4/1, VCLKA4/2, ..., or
VCLKA4/8

» Default frequency is VCLKA4/2

* Is disabled separately via the VCLKACON1
register's VCLKA4_DIV_CDDIS bit, if the VCLKA4 is
not already disabled
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Table 2-10. Clock Domains (continued)
Clock Disable Default Source Selection
Clock Domain Bit Source Register Special Considerations

e Defaults to VCLK as the source

+ If a clock source other than VCLK is selected for
RTICLK1, then the RTICLK1 frequency must be less

RTICLK1 CDDIS.6 VCLK RCLKSRCJ[3:0] than or equal to VCLK/3

» Application can ensure this by programming the
RTI1DIV field of the RCLKSRC register, if necessary

« Is disabled via the CDDISx registers bit 6

2.4.2.1 Enabling / Disabling Clock Domains

Each clock domain can be independently enabled or disabled using the set of Clock Domain Disable
registers — CDDIS, CDDISSET, and CDDISCLR.

Each bit in these registers corresponds to the clock domain number indicated in Table 2-10. For example,
setting bit 1 in the CDDIS or CDDISSET registers disables the HCLK clock domain. The clock domain will
be turned off only when every module that uses the HCLK domain gives the “permission” for HCLK to be
turned off.

All clock domains are enabled by default, or upon a system reset, or whenever a wake up condition is
detected.

2.4.2.2 Mapping Clock Sources to Clock Domains

Each clock domain needs to be mapped to a valid clock source. There are control registers that allow an
application to choose the clock sources for each clock domain.

» Selecting clock source for GCLK1, HCLK, and VCLKx domains

The CPU clock (GCLK1), the system module clock (HCLK), and the peripheral bus clocks (VCLKXx) all use
the same clock source. This clock source is selected via the GHVSRC register. The default source for the

GCLK1, HCLK, and VCLKXx is the main oscillator. That is, after power up, the GCLK1 and HCLK are
running at the OSCIN frequency, while the VCLKx frequency is the OSCIN frequency divided by 2.

e Selecting clock source for VCLKA1 and VCLKA2 domains

The clock source for VCLKA1 and VCLKA2 domains is selected via the VCLKASRC register. The default
source for the VCLKAL and VCLKA2 domains is the VCLK.

e Selecting clock source for VCLKA4 domain

The clock source for VCLKA4 domain is selected via the VCLKACONL register. The default source for the
VCLKA4 domain is the VCLK.

e Selecting clock source for RTICLK1 domain

The clock source for RTICLK1 domain is selected via the RCLKSRC register. The default source for the
RTICLK1 domain is the VCLK.

NOTE: Selecting a clock source for RTICLK1 that is not VCLK

When the application chooses a clock source for RTICLK1 domain that is not VCLK, then the
application must ensure that the resulting RTICLK1 frequency must be less than or equal to
VCLK frequency divided by 3. The application can configure the RTI1DIV field of the
RCLKSRC register for dividing the selected clock source frequency by 1, 2, 4 or 8 to meet
this requirement.
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2.4.3 Low Power Modes

All clock domains are active in the normal operating mode. This is the default mode of operation. As
described in Section 2.4.1.1 and Section 2.4.2.1, the application can choose to disable any particular clock
source and domain that it does not plan to use. Also, the peripheral central resource controller (PCR) has
control registers to enable / disable the peripheral clock (VCLK) for each peripheral select. This offers the
application a large number of choices for enabling / disabling clock sources, or clock domains, or clocks to
specific peripherals.

This section describes three particular low-power modes and their typical characteristics. They are not the
only low-power modes configurable by the application, as just described.

Table 2-11. Typical Low-Power Modes

Active Suggested
Mode Active Clock Clock Wake Up Options Wake Up Wake Up Time(wake up detected -to- CPU
Name Source(s) Domain(s) Clock code execution start)
Source(s)
RTI interrupt, Flash pump sleep -> active transition time
. . GIO interrupt, . il lash K sl * S
Doze Main oscillator RTICLK1 CAN message, Main oscillator | Flash bank sleep -> s:andby transition time
SCI message Flash bank standby -> active transition time
HF LPO warm start-up time
. +
gg |irr1]ttzrrrrlaptt, Flash pump sleep -> active transition time
Snooze LF LPO RTICLK1 CAN messagé HF LPO +
SCI message Flash bank sleep -> s:andby transition time
Flash bank standby -> active transition time
HF LPO warm start-up time
+
GIO interrupt, Flash pump sleep -> active transition time
Sleep None None CAN message, HF LPO +
SCl message Flash bank sleep -> standby transition time
+
Flash bank standby -> active transition time
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2.4.3.1 Typical Software Sequence to Enter a Low-Power Mode

1. Disable all non-CPU bus masters so they do not carry out any further bus transactions.
2. Program the flash banks and flash pump fall-back modes to be “sleep”.

The flash pump transitions from active to sleep mode only after all the flash banks have switched from
active to sleep mode.

3. Disable the clock sources that are not required to be kept active.

A clock source does not get disabled until all clock domains using that clock source are disabled first,
or are configured to use an alternate clock source.

4. Disable the clock domains that are not required to be kept active.

A clock domain does not get disabled until all modules using that clock domain “give their permission”
for that clock domain to be turned off.

5. Idle the Cortex-R5F core.

The ARM Cortex-R5F CPU has internal power management logic, and requires a dedicated instruction
to be used in order to enter a low power mode. This is the Wait For Interrupt (WFI) instruction.

When a WFI instruction is executed, the Cortex-R5F core flushes its pipeline, flushes all write buffers,
and completes all pending bus transactions. At this time the core indicates to the system that the clock
to the core can be stopped. This indication is used by the Global Clock Module (GCM) to turn off the
CPU clock domain (GCLK1) if the CDDIS register bit 0 is set.

2.4.3.2 Special Considerations for Entry to Low Power Modes

Some bus master modules — DMA, High-End Timer Transfer Units (HTUx), and Parameter Overlay
Module (POM), can have ongoing transactions when the application wants to enter a low power mode to
turn off the clocks to those modules. This is not recommended as it could leave the device in an
unpredictable state. Refer to the individual module user guides for more information about the sequence
to be followed to safely enter a low-power mode.

2.4.3.3 Selecting Clock Source Upon Wake Up

244

The domains for CPU clock (GCLK1), the system clock (HCLK) and the peripheral clock (VCLKX) use the
same clock source selected via the GHVSRC field of the GHVSRC register. The GHVSRC register also
allows the application to choose the clock source after wake up via the GHVWAKE field.

When a wake up condition is detected, if the selected wake up clock source is not already active, the
global clock module (GCM) will enable this selected clock source, wait for it to become valid, and then use
it for the GCLK1, HCLK, and VCLKx domains. The other clock domains VCLKAx and RTICLK1 retain the
configuration for their clock source selection registers — VCLKASRC, VCLKACON1 and RCLKSRC.

Clock Test Mode

The RM57Lx microcontrollers support a test mode which allows a user to bring out several different clock
sources and clock domains on to the ECLK1 terminal in addition to outputting the external clock. This is
very useful information for debug purposes. Each clock source also has a corresponding clock source
valid status flag in the Clock Source Valid Status (CSVSTAT) register. The clock source valid status flags
can also be brought out on to the N2HET1[12] terminal in this clock test mode.

The clock test mode is controlled by the CLKTEST register in the system module register frame (see
Section 2.5.1.31).

The clock test mode is enabled by writing 0x5 to the CLK_TEST_EN field.
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The signal to be brought out on to the ECLK1 terminal is defined by the SEL_ECP_PIN field, and the
signal to be brought out on to the N2HET1[12] terminal is defined by the SEL_GIO_PIN field. The choices
for these selections are defined in Table 2-12.

Table 2-12. Clock Test Mode Options

SEL_ECP_PIN Signal on ECLK SEL_GIO_PIN Signal on N2HET1[12]
00000 Oscillator clock 0000 Oscillator Valid Status
00001 PLL1 clock output 0001 PLL1 Valid Status
00010 Reserved 0010 Reserved
00011 EXTCLKIN1 0011 Reserved
00100 O scilaton cock [CLKBOK] 0100 Reserved
00101 High-frgquency LPO (Low-Power 0101 HF LPO Clock Output Valid Status

Oscillator) clock [CLK10M] [CLK10M]

00110 PLL2 clock output 0110 PLL2 Valid Status
00111 EXTCLKIN2 0111 Reserved
01000 GCLK1 1000 LF LPO CIOTES;&;B%VaIid Status
01001 RTI1 Base 1001 Oscillator Valid Status
01010 Reserved 1010 Oscillator Valid Status
01011 VCLKA1 1011 Oscillator Valid Status
01100 VCLKA2 1100 Oscillator Valid Status
01101 Reserved 1101 Reserved
01110 VCLKA4_DIVR 1110 VCLKA4
01111 Flash HD Pump Oscillator 1111 Oscillator Valid Status
10000 Reserved
10001 HCLK
10010 VCLK
10011 VCLK2
10100 VCLK3

10101-10110 Reserved
10111 EMAC clock output

11000-11111 Reserved
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2.45 Embedded Trace Macrocell (ETM-R5)

The RM57Lx microcontrollers contain an ETM-R5 module with a 32-bit internal data port. The ETM-R5
module is connected to a Trace Port Interface Unit (TPIU) with a 32-bit data bus; the TPIU provides a 35-
bit (32-bit data and 3-bit control) external interface for trace. The ETM-R5 is CoreSight compliant and
follows the ETM v3 specification. For more details on the ETM-R5 specification, refer to the Embedded
Trace Macrocell Architecture Specification.

The ETM clock source is selected as either VCLK or the external ETMTRACECLKIN pin. The selection is
done by the EXTCTLOUT control bits of the TPIU EXTCTL_Out_Port register. The address of this register
is TPIU base address + 0x404.

Before you begin accessing TPIU registers, the TPIU should be unlocked via the CoreSight key and 1h or
2h should be written to this register.

Figure 2-6. EXTCTL_Out_Port Register [offset = 404h]

31 16
‘ Reserved ‘
R-0
15 2 1 0
\ Reserved EXTCTLOUT |
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-13. EXTCTL_Out_Port Register Field Descriptions

Bit Field Value | Description
31-2 | Reserved 0 Reads return 0. Writes have no effect.
1-0 EXTCTLOUT EXTCTL output control.

0 Tied-zero

1h VCLK

2h ETMTRACECLKIN

3h Tied-zero

2.4.6 Safety Considerations for Clocks

The RM57Lx microcontrollers are targeted for use in several safety-critical applications. The following
sections describe the internal or external monitoring mechanisms that detect and signal clock source
failures.

SPNU562A—March 2018 Architecture 139

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU562A
http://infocenter.arm.com/help/topic/com.arm.doc.ihi0014q/index.html
http://infocenter.arm.com/help/topic/com.arm.doc.ihi0014q/index.html

Clocks

13 TEXAS
INSTRUMENTS

www.ti.com

2.4.6.1 Oscillator Monitor

The oscillator clock frequency is monitored by a dedicated circuitry called CLKDET using the HF LPO as
the reference clock. The CLKDET flags an oscillator fail condition whenever the OSCIN frequency falls
outside of a range which is defined by the HF LPO frequency.

The valid OSCIN range is defined as a minimum of f,¢ 5o, / 4 to a maximum of f,c 5o * 4.

The untrimmed HF LPO frequency on this device can range from 5.5 MHz to 19.5 MHz. This results in a
valid OSCIN frequency range depicted in Figure 2-7.

The application can select the device response to an oscillator fail indication. Refer to Chapter 14 for more
details on the oscillator monitoring and the system response choices.

Figure 2-7. LPO and Clock Detection, Untrimmed HF LPO

lower upper

guaranteed fail | G- guaranteed pass threshold

guaranteed fail

| | | |
1 1 1 1 >

1.375 4875 22 78 fiMHz]

2.4.6.2 PLL Slip Detector

Both the PLL macros implemented on the microcontrollers have an embedded slip detection circuit. A PLL
slip is detected by the slip detector under the following conditions:

1. Reference cycle slip, RFSLIP — the output clock is running too fast relative to the reference clock

2. Feedback cycle slip, FBSLIP — the output clock is running too slow relative to the reference clock
The device also includes optional filters that can be enabled before a slip indication from the PLL is
actually logged in the system module Global Status Register (GLBSTAT). Also, once a PLL slip condition

is logged in the system module global status register, the application can choose the device’s response to
the slip indication. Refer to Chapter 14 for more details on PLL slip and the system response choices.

2.4.6.3 External Clock Monitor

The microcontrollers support two terminals called ECLK1 and ECLK2 — External Clock, which are used to
output a slow frequency which is divided down from the device system clock frequency. An external circuit
can monitor the ECLK1 and/or ECLK2 frequency in order to check that the device is operating at the
correct frequency.

The frequency of the signal output on the ECLKx pin can be divided down by 1 to 65536 from the
peripheral clock (VCLK) frequency using the External Clock Prescaler Control Register (ECPCNTL) for
ECLK1 and ECPCNTL1 for ECLK2. The actual clock output on ECLK1 is enabled by setting the ECP CLK
FUN bit of the SYSPC1 control register. By default, the ECLK1 terminal is in GIO mode. ECLK2
functionality can be enabled by writing 5h to the ECP_KEY field of the ECPCNTLL1 register.

NOTE: ECLK2 is multiplexed with EMIF_CLK and ECLK2 is not a primary function after reset. User
will need to select ECLK2 to be brought out to the terminal using IOMM module.

2.4.6.4 Dual-Clock Comparators

The microcontrollers include two instances of the dual-clock comparator (DCC) module. This module
includes two down counters which independently count from two separate seed values at the rate of two
independent clock frequencies. One of the clock inputs is a reference clock input, selectable between the
main oscillator or the HF LPO in functional mode. The second clock input is selectable from among a set
of defined signals as described in Section 2.4.6.4.1 and Section 2.4.6.4.2. This mechanism can be used to
use a known-good clock to measure the frequency of another clock.
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246.4.1 DCC1

As can be seen, the main oscillator (OSCIN) can be used for counter 0 as a “known-good” reference
clock. The clock for counter 1 can be selected from among 8 options. Refer to the DCC module chapter
for more details on the DCC usage.

Table 2-14. DCC1 Counter 0 Clock Inputs

Clock Source [3-0] Clock / Signal Name
All other values oscillator (OSCIN)
5h HF LPO
Ah test clock (TCK)

Table 2-15. DCC1 Counter 1 Clock / Signal Inputs

Key [3-0] Clock Source [3-0] Clock / Signal Name
Oh PLL1 free-running clock output
1h PLL2 free-running clock output
2h LF LPO
3h HF LPO
Ah 4h Flash pump oscillator
5h EXTCLKIN1
6h EXTCLKIN2
7 Reserved
8h-Fh VCLK
All other values any value N2HET1[31]

24.6.42 DCC2

As can be seen, the main oscillator (OSCIN) can be used for counter 0 as a “known-good” reference
clock. The clock for counter 1 can be selected from among 2 options. Refer to the DCC module chapter
for more details on the DCC usage.

Table 2-16. DCC2 Counter 0 Clock Inputs

Clock Source [3-0] Clock / Signal Name
others oscillator (OSCIN)
OxA test clock (TCK)

Table 2-17. DCC2 Counter 1 Clock / Signal Inputs

Key [3-0] Clock Source [3-0] Clock / Signal Name
Oh Reserved
1h PLL2 post_ODCLK/8
Ah 2h PLL2 post_ODCLK/16
3h-7h Reserved
8h-Fh VCLK
All other values any value N2HET2[0]
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2.5 System and Peripheral Control Registers

The following sections describe the system and peripheral control registers of the RM57Lx microcontroller.

2.5.1 Primary System Control Registers (SYS)

This section describes the SYSTEM registers. These registers are divided into two separate frames. The
start address of the primary system module frame is FFFF FFOOh. The start address of the secondary
system module frame is FFFF E100h. The registers support 8-, 16-, and 32-bit writes. The offset is relative
to the system module frame start address.

Table 2-18 contains a list of the primary system control registers.

Table 2-18. Primary System Control Registers

Offset Acronym Register Description Section
00h SYSPC1 SYS Pin Control Register 1 Section 2.5.1.1
04h SYSPC2 SYS Pin Control Register 2 Section 2.5.1.2
08h SYSPC3 SYS Pin Control Register 3 Section 2.5.1.3
0Ch SYSPC4 SYS Pin Control Register 4 Section 2.5.1.4
10h SYSPC5 SYS Pin Control Register 5 Section 2.5.1.5
14h SYSPC6 SYS Pin Control Register 6 Section 2.5.1.6
18h SYSPC7 SYS Pin Control Register 7 Section 2.5.1.7
1Ch SYSPC8 SYS Pin Control Register 8 Section 2.5.1.8
20h SYSPC9 SYS Pin Control Register 9 Section 2.5.1.9
30h CSDIS Clock Source Disable Register Section 2.5.1.10
34h CSDISSET Clock Source Disable Set Register Section 2.5.1.11
38h CSDISCLR Clock Source Disable Clear Register Section 2.5.1.12
3Ch CDDIS Clock Domain Disable Register Section 2.5.1.13
40h CDDISSET Clock Domain Disable Set Register Section 2.5.1.14
44h CDDISCLR Clock Domain Disable Clear Register Section 2.5.1.15
48h GHVSRC GCLK1, HCLK, VCLK, and VCLK2 Source Register Section 2.5.1.16
4Ch VCLKASRC Peripheral Asynchronous Clock Source Register Section 2.5.1.17
50h RCLKSRC RTI Clock Source Register Section 2.5.1.18
54h CSVSTAT Clock Source Valid Status Register Section 2.5.1.19
58h MSTGCR Memory Self-Test Global Control Register Section 2.5.1.20
5Ch MINITGCR Memory Hardware Initialization Global Control Register Section 2.5.1.21
60h MSINENA Memory Self-Test/Initialization Enable Register Section 2.5.1.22
68h MSTCGSTAT MSTC Global Status Register Section 2.5.1.23
6Ch MINISTAT Memory Hardware Initialization Status Register Section 2.5.1.24
70h PLLCTL1 PLL Control Register 1 Section 2.5.1.25
74h PLLCTL2 PLL Control Register 2 Section 2.5.1.26
78h SYSPC10 SYS Pin Control Register 10 Section 2.5.1.27
7Ch DIEIDL Die Identification Register, Lower Word Section 2.5.1.28
80h DIEIDH Die Identification Register, Upper Word Section 2.5.1.29
88h LPOMONCTL LPO/CLock Monitor Control Register Section 2.5.1.31
8Ch CLKTEST Clock Test Register Section 2.5.1.31
90h DFTCTRLREG DFT Control Register Section 2.5.1.32
94h DFTCTRLREG2 DFT Control Register 2 Section 2.5.1.33
AOh GPREG1 General Purpose Register Section 2.5.1.34
BOh SSIR1 System Software Interrupt Request 1 Register Section 2.5.1.35
B4h SSIR2 System Software Interrupt Request 2 Register Section 2.5.1.36
B8h SSIR3 System Software Interrupt Request 3 Register Section 2.5.1.37
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Table 2-18. Primary System Control Registers (continued)

Offset Acronym Register Description Section
BCh SSIR4 System Software Interrupt Request 4 Register Section 2.5.1.38
COh RAMGCR RAM Control Register Section 2.5.1.39
C4h BMMCR1 Bus Matrix Module Control Register 1 Section 2.5.1.40
CCh CPURSTCR CPU Reset Control Register Section 2.5.1.41
DOh CLKCNTL Clock Control Register Section 2.5.1.42
D4h ECPCNTL ECP Control Register Section 2.5.1.43
DCh DEVCR1 DEV Parity Control Register 1 Section 2.5.1.44
EOh SYSECR System Exception Control Register Section 2.5.1.45
E4h SYSESR System Exception Status Register Section 2.5.1.46
E8h SYSTASR System Test Abort Status Register Section 2.5.1.47
ECh GLBSTAT Global Status Register Section 2.5.1.48
FOh DEVID Device Identification Register Section 2.5.1.49
F4h SSIVEC Software Interrupt Vector Register Section 2.5.1.50
F8h SSIF System Software Interrupt Flag Register Section 2.5.1.51
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2.5.1.1 SYS Pin Control Register 1 (SYSPC1)
The SYSPCL1 register, shown in Figure 2-8 and described in Table 2-19, controls the function of the ECLK

pin.
Figure 2-8. SYS Pin Control Register 1 (SYSPC1) (offset = 00h)

31 16

‘ Reserved ‘
R-0
15 1 0
Reserved ECPCLKFUN |
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-19. SYS Pin Control Register 1 (SYSPC1) Field Descriptions

Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKFUN ECLK function. This bit changes the function of the ECLK pin.

ECLK is in GIO mode.
ECLK is in functional mode as a clock output.

Note: Proper ECLK duty cycle is not guaranteed until 1 ECLK cycle has elapsed after
switching into functional mode.

2.5.1.2 SYS Pin Control Register 2 (SYSPC?2)

The SYSPC2 register, shown in Figure 2-9 and described in Table 2-20, controls whether the pin is an
input or an output when in GIO mode.

Figure 2-9. SYS Pin Control Register 2 (SYSPC2) (offset = 04h)

31 16
‘ Reserved ‘
R-0
15 1 0
Reserved ECPCLKDIR |
R-0 R/W-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 2-20. SYS Pin Control Register 2 (SYSPC2) Field Descriptions
Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKDIR ECLK data direction. This bit controls the direction of the ECLK pin when it is configured to be
in GIO mode only.
0 The ECLK pin is an input.

Note: If the pin direction is set as an input, the output buffer is tristated.

1 The ECLK pin is an output.

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPCI1 register.
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2.5.1.3 SYS Pin Control Register 3 (SYSPC3)

The SYSPC3 register, shown in Figure 2-10 and described in Table 2-21, displays the logic state of the
ECLK pin when it is in GIO mode.

Figure 2-10. SYS Pin Control Register 3 (SYSPC3) (offset = 08h)

31 16
‘ Reserved
R-0
15 1 0
\ Reserved ECPCLKDIN |
R-0 R-U
LEGEND: R = Read only; U = value is undefined; -n = value after reset
Table 2-21. SYS Pin Control Register 3 (SYSPC3) Field Descriptions
Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKDIN ECLK data in. This bit displays the logic state of the ECLK pin when it is configured to be in
GIO mode.
The ECLK pin is at logic low (0).
The ECLK pin is at logic high (1).

2.5.1.4 SYS Pin Control Register 4 (SYSPC4)

The SYSPCA4 register, shown in Figure 2-11 and described in Table 2-22, controls the logic level output
function of the ECLK pin when it is configured as an output in GIO mode.

Figure 2-11. SYS Pin Control Register 4 (SYSPC4) (offset = 0Ch)

31 16

‘ Reserved
R-0

15 1 0

\ Reserved ECPCLKDOUT |
R-0 R/W-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 2-22. SYS Pin Control Register 4 (SYSPC4) Field Descriptions
Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKDOUT ECLK data out write. This bit is only active when the ECLK pin is configured to be in GIO mode.

Writes to this bit will only take effect when the ECLK pin is configured as an output in GIO
mode. The current logic state of the ECLK pin will be displayed by this bit in both input and

output GIO mode.
The ECLK pin is driven to logic low (0).
The ECLK pin is driven to logic high (1).

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPC1 register. The ECLK pin is placed in output mode by setting the ECPCLKDIR bit
to 1in the SYSPC2 register.
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2.5.1.5 SYS Pin Control Register 5 (SYSPC5)

The SYSPCS5 register, shown in Figure 2-12 and described in Table 2-23, controls the set function of the
ECLK pin when it is configured as an output in GIO mode.

Figure 2-12. SYS Pin Control Register 5 (SYSPC5) (offset = 10h)

31 16
‘ Reserved ‘
R-0
15 1 0
\ Reserved ECPCLKSET |
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-23. SYS Pin Control Register 5 (SYSPC5) Field Descriptions

Bit Field Value Description
31-1 |Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKSET ECLK data out set. This bit drives the output of the ECLK pin high when set in GIO output

mode.
Write: Writing a 0 has no effect.
Write: The ECLK pin is driven to logic high (1).

Note: The current logic state of the ECPCLKDOUT bit will also be displayed by this bit
when the pin is configured in GIO output mode.

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPC1 register. The ECLK pin is placed in output mode by setting the ECPCLKDIR bit
to 1in the SYSPC2 register.

2.5.1.6 SYS Pin Control Register 6 (SYSPC6)

The SYSPCE6 register, shown in Figure 2-13 and described in Table 2-24, controls the clear function of the
ECLK pin when it is configured as an output in GIO mode..

Figure 2-13. SYS Pin Control Register 6 (SYSPC6) (offset = 14h)

31 16
Reserved ‘
R-0
15 1 0
] Reserved ECPCLKCLR |
R-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-24. SYS Pin Control Register 6 (SYSPC6) Field Descriptions
Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKCLR ECLK data out clear. This bit drives the output of the ECLK pin low when set in GIO output
mode.
0 Write: The ECLK pin value is unchanged.
Write: The ECLK pin is driven to logic low (0).
Note: The current logic state of the ECPCLKDOUT bit will also be displayed by this bit
when the pin is configured in GIO output mode.
Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPC1 register. The ECLK pin is placed in output mode by setting the ECPCLKDIR bit
to 1in the SYSPC2 register.
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2.5.1.7 SYS Pin Control Register 7 (SYSPC7)

The SYSPCY register, shown in Figure 2-14 and described in Table 2-25, controls the open drain function
of the ECLK pin.

Figure 2-14. SYS Pin Control Register 7 (SYSPC7) (offset = 18h)

31 16
‘ Reserved ‘
R-0
15 1 0
Reserved ECPCLKODE |
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-25. SYS Pin Control Register 7 (SYSPC7) Field Descriptions

Bit Field Value Description
31-1 |Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKODE ECLK open drain enable. This bit is only active when ECLK is configured to be in GIO mode.

The ECLK pin is configured in push/pull (normal GIO) mode.

The ECLK pin is configured in open drain mode. The ECPCLKDOUT bit in the SYSPC4 register
controls the state of the ECLK output buffer:

ECPCLKDOUT = 0: The ECLK output buffer is driven low.
ECPCLKDOUT = 1: The ECLK output buffer is tristated.

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPC1 register.

2.5.1.8 SYS Pin Control Register 8 (SYSPCS8)

The SYSPCS8 register, shown in Figure 2-15 and described in Table 2-26, controls the pull enable function
of the ECLK pin when it is configured as an input in GIO mode.

Figure 2-15. SYS Pin Control Register 8 (SYSPC8) (offset = 1Ch)

31 16
Reserved
R-0
15 1 0
] Reserved ECPCLKPUE |
R-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; D = Device Specific; -n = value after reset

Table 2-26. SYS Pin Control Register 8 (SYSPC8) Field Descriptions

Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKPUE ECLK pull enable. Writes to this bit will only take effect when the ECLK pin is configured as an

input in GIO mode.
ECLK pull enable is active.
ECLK pull enable is inactive.

Note: The pull direction (up/down) is selected by the ECPCLKPS bit in the SYSPC9
register.

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPC1 register. The ECLK pin is placed in input mode by clearing the ECPCLKDIR bit
to 0 in the SYSPC2 register.
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2.5.1.9 SYS Pin Control Register 9 (SYSPC9)

The SYSPCO register, shown in Figure 2-16 and described in Table 2-27, controls the pull up/pull down
configuration of the ECLK pin when it is configured as an input in GIO mode.

Figure 2-16. SYS Pin Control Register 9 (SYSPC9) (offset = 20h)

31 16
‘ Reserved ‘
R-0
15 1 0
‘ Reserved ECPCLKPS ‘
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-27. SYS Pin Control Register 9 (SYSPC9) Field Descriptions
Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKPS ECLK pull up/pull down select. This bit is only active when ECLK is configured as an input in
GIO mode and the pull up/pull down logic is enabled.
ECLK pull down is selected, when pull up/pull down logic is enabled.
ECLK pull up is selected, when pull up/pull down logic is enabled.
Note: The ECLK pin pull up/pull down logic is enabled by clearing the ECPCLKPUE bit to
0in the SYSPCS8 register.
Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPCI register. The ECLK pin is placed in input mode by clearing the ECPCLKDIR bit
to 0 in the SYSPC2 register.
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2.5.1.10 Clock Source Disable Register (CSDIS)

The CSDIS register, shown in Figure 2-17 and described in Table 2-28, controls and displays the state of

the device clock sources.

Figure 2-17. Clock Source Disable Register (CSDIS) (offset = 30h)

31 8
‘ Reserved ‘
R-0
7 6 5 4 3 2 1 0
‘ CLKSR70FF CLKSR60OFF CLKSR50FF CLKSR40FF CLKSR3OFF Reserved CLKSR1OFF CLKSROOFF ‘
R/WP-1 R/WP-1 R/WP-0 R/WP-0 R/WP-1 R-1 R/WP-1 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-28. Clock Source Disable Register (CSDIS) Field Descriptions

Bit Field Value | Description
31-8 | Reserved 0 Reads return 0. Writes have no effect.
7-3 CLKSR][7-3]OFF Clock source[7-3] off.

0 Clock source[7-3] is enabled.

Clock source[7-3] is disabled.
Note: On wakeup, only clock sources 0, 4, and 5 are enabled.

2 Reserved 1 Reads return 1. Writes have no effect.
1-0 CLKSR[1-0]OFF Clock source[1-0] off.
0 Clock source[1-0] is enabled.

Clock source[1-0] is disabled.

Note: On wakeup, only clock sources 0, 4, and 5 are enabled.

Table 2-29. Clock Sources Table

Clock Source # Clock Source Name

Clock Source 0 Oscillator

Clock Sourcel PLL1

Clock Source 2 Not Implemented

Clock Source 3 EXTCLKIN

Clock Source 4 Low Frequency LPO (Low Power Oscillator) clock
Clock Source 5 High frequency LPO (Low Power Oscillator) clock
Clock Source 6 PLL2

Clock Source 7 EXTCLKIN2

NOTE: Non-implemented clock sources should not be enabled or used.

SPNU562A—March 2018 Architecture

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated

149


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU562A

13 TEXAS
INSTRUMENTS

System and Peripheral Control Registers

www.ti.com

2.5.1.11 Clock Source Disable Set Register (CSDISSET)

The CSDISSET register, shown in Figure 2-18 and described in Table 2-30, sets clock sources to the
disabled state.

Figure 2-18. Clock Source Disable Set Register (CSDISSET) (offset = 34h)

31 8
Reserved
R-0
7 6 5 4 3 2 1 0
SETCLKSR7 SETCLKSR6 SETCLKSR5 SETCLKSR4 SETCLKSR3 Reserved SETCLKSR1 SETCLKSRO
OFF OFF OFF OFF OFF OFF OFF
R/WP-1 R/WP-1 R/WP-0 R/WP-0 R/WP-1 R-1 R/WP-1 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-30. Clock Source Disable Set Register (CSDISSET) Field Descriptions

Bit Field Value | Description
31-8 | Reserved 0 Reads return 0. Writes have no effect.
7-3 SETCLKSR[7-3]OFF Set clock source[7-3] to the disabled state.
0 Read: Clock source[7-3] is enabled.
Write: Clock source[7-3] is unchanged.
1 Read: Clock source[7-3] is disabled.
Write: Clock source[7-3] is set to the disabled state.
Note: After a new clock source disable bit is set via the CSDISSET register, the new
status of the bit will be reflected in the CSDIS register (offset 30h), the CSDISSET
register (offset 34h), and the CSDISCLR register (offset 38h).
2 Reserved 1 Reads return 1. Writes have no effect.
1-0 SETCLKSR[1-0]OFF Set clock source[1-0] to the disabled state.
0 Read: Clock source[1-0] is enabled.
Write: Clock source[1-0] is unchanged.
1 Read: Clock source[1-0] is disabled.
Write: Clock source[1-0] is set to the disabled state.
Note: After a new clock source disable bit is set via the CSDISSET register, the new
status of the bit will be reflected in the CSDIS register (offset 30h), the CSDISSET
register (offset 34h), and the CSDISCLR register (offset 38h).
NOTE: A list of the available clock sources is shown in the Table 2-29.
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2.5.1.12 Clock Source Disable Clear Register (CSDISCLR)

The CSDISCLR register, shown in Figure 2-19 and described in Table 2-31, clears clock sources to the
enabled state.

Figure 2-19. Clock Source Disable Clear Register (CSDISCLR) (offset = 38h)

31 8
Reserved
R-0
7 6 5 4 3 2 1 0
CLRCLKSR7 CLRCLKSR6 CLRCLKSR5 CLRCLKSR4 CLRCLKSR3 Reserved CLRCLKSR1 CLRCLKSRO
OFF OFF OFF OFF OFF OFF OFF
R/WP-1 R/WP-1 R/WP-0 R/WP-0 R/WP-1 R-1 R/WP-1 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-31. Clock Source Disable Clear Register (CSDISCLR) Field Descriptions

Bit Field Value
31-8 | Reserved 0

7-3 CLRCLKSRI[7-3]OFF

Description
Reads return 0. Writes have no effect.

Enables clock source[7-3].

0 Read: Clock source[7-3] is enabled.

Write: Clock source[7-3] is unchanged.

1 Read: Clock source[7-3] is enabled.

Write: Clock source[7-3] is set to the enabled state.

Note: After a new clock source disable bit is set via the CSDISSET register, the new
status of the bit will be reflected in the CSDIS register (offset 30h), the CSDISSET
register (offset 34h), and the CSDISCLR register (offset 38h).

Reads return 1. Writes have no effect.

2 Reserved 1
1-0 CLRCLKSR[1-0]OFF

Enables clock source[1-0].

0 Read: Clock source[1-0] is enabled.

Write: Clock source[1-0] is unchanged.

1 Read: Clock source[1-0] is enabled.

Write: Clock source[1-0] is set to the enabled state.

Note: After a new clock source disable bit is set via the CSDISSET register, the new
status of the bit will be reflected in the CSDIS register (offset 30h), the CSDISSET
register (offset 34h) and the CSDISCLR register (offset 38h).

NOTE: A list of the available clock sources is shown in the Table 2-29.
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2.5.1.13 Clock Domain Disable Register (CDDIS)
The CDDIS register, shown in Figure 2-20 and described in Table 2-32, controls the state of the clock

domains.
NOTE: All the clock domains are enabled on wakeup.
The application should assure that when HCLK and VCLK_sys are turned off through the
HCLKOFF bit, the GCLK1 domain is also turned off.
The register bits in CDDIS are designated as high-integrity bits and have been implemented
with error-correcting logic such that each bit, although read and written as a single bit, is
actually a multi-bit key with error correction capability. As such, single-bit flips within the “key”
can be corrected allowing protection of the system as a whole. An error detected is signaled
to the ESM module.
Figure 2-20. Clock Domain Disable Register (CDDIS) (offset = 3Ch)
31 16
‘ Reserved ‘
R-0
15 12 11 10 9 8
\ Reserved | VCLKA4OFF | Reserved | Reserved | VCLK3OFF |
R-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0
7 6 5 4 3 2 1 0
| Reserved | RTICLKIOFF | VCLKA20FF | VCLKALOFF | VCLK20FF | VCLKPOFF | HCLKOFF | GCLKLOFF |
R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0
LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset
Table 2-32. Clock Domain Disable Register (CDDIS) Field Descriptions
Bit Field Value | Description
31-12 | Reserved 0-1 Reads return 0 or 1 and privilege mode writes allowed.
11 VCLKA4OFF VCLKA4 domain off.
0 The VCLKA4 domain is enabled.
1 The VCLKA4 domain is disabled.
10-9 | Reserved 0-1 Reads return 0 or 1 and privilege mode writes allowed.
8 VCLK3OFF VCLK3 domain off.
0 The VCLK3 domain is enabled.
1 The VCLK3 domain is disabled.
Reserved 0-1 Reads return 0 or 1 and privilege mode writes allowed.
RTICLK1OFF RTICLK1 domain off.
0 The RTICLK1 domain is enabled.
The RTICLK1 domain is disabled.
5-4 | VCLKA[2-1]OFF VCLKA[2-1] domain off.
0 The VCLKA[2-1] domain is enabled.
The VCLKA[2-1] domain is disabled.
3 VCLK20FF VCLK2 domain off.
0 The VCLK2 domain is enabled.
The VCLK2 domain is disabled.
2 VCLKPOFF VCLK_periph domain off.
0 The VCLK_periph domain is enabled.
The VCLK_periph domain is disabled.
152 Architecture SPNU562A—-March 2018

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU562A

13 TEXAS

INSTRUMENTS
www.ti.com System and Peripheral Control Registers
Table 2-32. Clock Domain Disable Register (CDDIS) Field Descriptions (continued)

Bit Field Value | Description

1 HCLKOFF HCLK and VCLK_sys domains off.
The HCLK and VCLK_sys domains are enabled.
The HCLK and VCLK_sys domains are disabled.

0 GCLK1OFF GCLK1 domain off.
The GCLK1 domain is enabled.
The GCLK1 domain is disabled.
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2.5.1.14 Clock Domain Disable Set Register (CDDISSET)

This CDDISSET register, shown in Figure 2-21 and described in Table 2-33, sets clock domains to the
disabled state.

Figure 2-21. Clock Domain Disable Set Register (CDDISSET) (offset = 40h)

31 16
Reserved
R-0
15 12 11 10 9 8
Reserved SETVCLKA4 Reserved Reserved SETVCLKS3
OFF OFF
R-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0
7 6 5 4 3 2 1 0
Reserved SETRTICLK1 SETVCLKA2 SETVCLKA1 SETVCLK2 SETVCLKP SETHCLK SETGCLK1
OFF OFF OFF OFF OFF OFF OFF
R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-33. Clock Domain Disable Set Register (CDDISSET) Field Descriptions

Bit Field Value
31-12 | Reserved 0

11 SETVCLKA4OFF

Description

Reads return 0. Writes have no effect.

Set VCLKA4 domain.

0 Read: The VCLKA4 domain is enabled.

Write: The VCLKA4 domain is unchanged.

1 Read: The VCLKA4 domain is disabled.

Write: The VCLKA4 domain is set to the enabled state.
Reads return zero or one and privilege mode writes allowed.
Set VCLK3 domain.

0 Read: The VCLK3 domain is enabled.

Write: The VCLK3 domain is unchanged.

1 Read: The VCLK3 domain is disabled.

Write: The VCLK3 domain is set to the enabled state.
Reads return 0 or 1 and privilege mode writes allowed.
Set RTICLK1 domain.

0 Read: The RTICLK1 domain is enabled.

Write: The RTICLK1 domain is unchanged.

1 Read: The RTICLK1 domain is disabled.

Write: The RTICLK1 domain is set to the enabled state.
Set VCLKA[2-1] domain.

0 Read: The VCLKA[2-1] domain is enabled.

Write: The VCLKA[2-1] domain is unchanged.

1 Read: The VCLKA[2-1] domain is disabled.

Write: The VCLKA[2-1] domain is set to the enabled state.
Set VCLK2 domain.

0 Read: The VCLK2 domain is enabled.

Write: The VCLK2 domain is unchanged.

1 Read: The VCLK2 domain is disabled.

Write: The VCLK2 domain is set to the enabled state.

10-9 | Reserved 0
8 SETVCLK3OFF

Reserved 0-1
SETRTICLK1OFF

5-4 SETVCLKA[2-1]OFF

3 SETVCLK20FF
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Table 2-33. Clock Domain Disable Set Register (CDDISSET) Field Descriptions (continued)
Bit Field Value |Description
2 SETVCLKPOFF Set VCLK_periph domain.
0 Read: The VCLK_periph domain is enabled.
Write: The VCLK_periph domain is unchanged.
1 Read: The VCLK_periph domain is disabled.
Write: The VCLK_periph domain is set to the enabled state.
1 SETHCLKOFF Set HCLK and VCLK_sys domains.
0 Read: The HCLK and VCLK_sys domain is enabled.
Write: The HCLK and VCLK_sys domain is unchanged.
1 Read: The HCLK and VCLK_sys domain is disabled.
Write: The HCLK and VCLK_sys domain is set to the enabled state.
0 SETGCLK1OFF Set GCLK1 domain.
0 Read: The GCLK1 domain is enabled.
Write: The GCLK1 domain is unchanged.
1 Read: The GCLK1 domain is disabled.
Write: The GCLK1 domain is set to the enabled state.
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2.5.1.15 Clock Domain Disable Clear Register (CDDISCLR)

The CDDISCLR register, shown in Figure 2-22 and described in Table 2-34, clears clock domains to the
enabled state.

Figure 2-22. Clock Domain Disable Clear Register (CDDISCLR) (offset = 44h)

31 16
Reserved
R-0
15 12 11 10 9 8
Reserved CLRVCLKA4 Reserved Reserved CLRVCLK3
OFF OFF
R-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0
7 6 5 4 3 2 1 0
Reserved CLRRTICLK1 CLRVCLKA2 CLRVCLKA1 CLRVCLK2 CLRVCLKP CLRHCLK CLRGCLK1
OFF OFF OFF OFF OFF OFF OFF
R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-34. Clock Domain Disable Clear Register (CDDISCLR) Field Descriptions

Bit Field Value
31-12 | Reserved 0

11 CLRVCLKA4OFF

Description

Reads return 0. Writes have no effect.

Clear VCLKA4 domain.

0 Read: The VCLKA4 domain is enabled.

Write: The VCLKA4 domain is unchanged.

1 Read: The VCLKA4 domain is disabled.

Write: The VCLKA4 domain is cleared to the enabled state.
Reads return zero or one and privilege mode writes allowed.
Clear VCLK3 domain.

0 Read: The VCLK3 domain is enabled.

Write: The VCLK3 domain is unchanged.

1 Read: The VCLK3 domain is disabled.

Write: The VCLK3 domain is cleared to the enabled state.

10-9 | Reserved 0
8 CLRVCLK3OFF

Reads return 0 or 1 and privilege mode writes allowed.
Clear RTICLK1 domain.

0 Read: The RTICLK1 domain is enabled.

Write: The RTICLK1 domain is unchanged.

1 Read: The RTICLK1 domain is disabled.

Write: The RTICLK1 domain is cleared to the enabled state.
Clear VCLKA[2-1] domain.

0 Read: The VCLKA[2-1] domain is enabled.

Write: The VCLKA[2-1] domain is unchanged.

1 Read: The VCLKA[2-1] domain is disabled.

Write: The VCLKA[2-1] domain is cleared to the enabled state.
Clear VCLK2 domain.

0 Read: The VCLK2 domain is enabled.

Write: The VCLK2 domain is unchanged.

1 Read: The VCLK2 domain is disabled.

Write: The VCLK2 domain is cleared to the enabled state.

Reserved 0-1
CLRRTICLK1OFF

5-4 CLRVCLKA[2-1]OFF

3 CLRVCLK20OFF
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Table 2-34. Clock Domain Disable Clear Register (CDDISCLR) Field Descriptions (continued)

Bit

Field

Value

Description

CLRVCLKPOFF

Clear VCLK_periph domain.
Read: The VCLK_periph domain is enabled.
Write: The VCLK_periph domain is unchanged.

Read: The VCLK_periph domain is disabled.
Write: The VCLK_periph domain is cleared to the enabled state.

CLRHCLKOFF

Clear HCLK and VCLK_sys domains.
Read: The HCLK and VCLK_sys domain is enabled.
Write: The HCLK and VCLK_sys domain is unchanged.

Read: The HCLK and VCLK_sys domain is disabled.

Write: The HCLK and VCLK_sys domain is cleared to the enabled state.

CLRGCLK1OFF

Clear GCLK1 domain.
Read: The GCLK1 domain is enabled.
Write: The GCLK1 domain is unchanged.

Read: The GCLK1 domain is disabled.
Write: The GCLK1 domain is cleared to the enabled state.
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2.5.1.16 GCLK1, HCLK, VCLK, and VCLK2 Source Register (GHVSRC)

The GHVSRC register, shown in Figure 2-23 and described in Table 2-35, controls the clock source
configuration for the GCLK1, HCLK, VCLK and VCLK2 clock domains.

Figure 2-23. GCLK1, HCLK, VCLK, and VCLK2 Source Register (GHVSRC) (offset = 48h)

31 28 24 23 20 19 16
\ Reserved \ GHVWAKE \ Reserved \ HVLPM |
R-0 R/WP-0 R-0 R/WP-0
15 4 3 0
‘ Reserved ‘ GHVSRC ‘
R0 R/WP-0

LEGEND: R = Read only; R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-35. GCLK1, HCLK, VCLK, and VCLK?2 Source Register (GHVSRC) Field Descriptions

Bit Field Value Description
31-28 | Reserved 0 Reads return 0. Writes have no effect.
27-24 | GHVWAKE GCLK1, HCLK, VCLK source on wakeup.
0 Clock source0 is the source for GCLK1, HCLK, VCLK on wakeup.
1h Clock sourcel is the source for GCLK1, HCLK, VCLK on wakeup.
2h Clock source2 is the source for GCLK1, HCLK, VCLK on wakeup.
3h Clock source3 is the source for GCLK1, HCLK, VCLK on wakeup.
4h Clock source4 is the source for GCLK1, HCLK, VCLK on wakeup.
5h Clock source5 is the source for GCLK1, HCLK, VCLK on wakeup.
6h Clock source6 is the source for GCLK1, HCLK, VCLK on wakeup.
7h Clock source? is the source for GCLK1, HCLK, VCLK on wakeup.
8h-Fh Reserved

23-20 | Reserved 0 Reads return 0. Writes have no effect.

19-16 |HVLPM HCLK, VCLK, VCLK2 source on wakeup when GCLK1 is turned off.
0 Clock source0 is the source for HCLK, VCLK, VCLK2 on wakeup.
1h Clock sourcel is the source for HCLK, VCLK, VCLK2 on wakeup.
2h Clock source? is the source for HCLK, VCLK, VCLK2 on wakeup.
3h Clock source3 is the source for HCLK, VCLK, VCLK2 on wakeup.
4h Clock source4 is the source for HCLK, VCLK, VCLK2 on wakeup.
5h Clock source5 is the source for HCLK, VCLK, VCLK2 on wakeup.
6h Clock source6 is the source for HCLK, VCLK, VCLK2 on wakeup.
7h Clock source? is the source for HCLK, VCLK, VCLK2 on wakeup.

8h-Fh Reserved

15-4 | Reserved 0 Reads return 0. Writes have no effect.

3-0 GHVSRC GCLK1, HCLK, VCLK, VCLK2 current source.

Note: The GHVSRC[3-0] bits are updated with the HVLPM[3-0] setting when GCLK1 is
turned off, and are updated with the GHVWAKE[3-0] setting on system wakeup.

0 Clock source0 is the source for GCLK1, HCLK, VCLK, VCLK2.

1lh Clock sourcel is the source for GCLK1, HCLK, VCLK, VCLK2.

2h Clock source? is the source for GCLK1, HCLK, VCLK, VCLK2.

3h Clock source3 is the source for GCLK1, HCLK, VCLK, VCLK2.

4h Clock source4 is the source for GCLK1, HCLK, VCLK, VCLK2.

5h Clock source5 is the source for GCLK1, HCLK, VCLK, VCLK2.

6h Clock source6 is the source for GCLK1, HCLK, VCLK, VCLK2.

7h Clock source? is the source for GCLK1, HCLK, VCLK, VCLK2.

8h-Fh Reserved
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NOTE: Non-implemented clock sources should not be enabled or used. A list of the available clock
sources is shown in the Table 2-29.

2.5.1.17 Peripheral Asynchronous Clock Source Register (VCLKASRC)

The VCLKASRC register, shown in Figure 2-24 and described in Table 2-36, sets the clock source for the
asynchronous peripheral clock domains to be configured to run from a specific clock source.

Figure 2-24. Peripheral Asynchronous Clock Source Register (VCLKASRC) (offset = 4Ch)

31 28 27 24 23 20 19 16
‘ Reserved ‘ Reserved ‘ Reserved ‘ Reserved ‘
R-0 R/WP-1h R-0 R/WP-1h
15 12 11 8 7 4 3 0
\ Reserved \ VCLKA2S \ Reserved \ VCLKALS |
R-0 R/WP-9h R-0 R/WP-9h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-36. Peripheral Asynchronous Clock Source Register (VCLKASRC) Field Descriptions

Bit Field Value Description
31-28 | Reserved 0 Reads return 0. Writes have no effect.
27-24 | Reserved 0-1 Reads return 0 or 1 and privilege mode writes allowed.
23-20 |Reserved 0 Reads return 0. Writes have no effect.
19-16 | Reserved 0-1 Reads return 0 or 1 and privilege mode writes allowed.
15-12 | Reserved 0 Reads return 0. Writes have no effect.
11-8 |VCLKA2S Peripheral asynchronous clock2 source.
0 Clock source0 is the source for peripheral asynchronous clock?2.
1h Clock sourcel is the source for peripheral asynchronous clock?2.
2h Clock source? is the source for peripheral asynchronous clock?2.
3h Clock source3 is the source for peripheral asynchronous clock?2.
4h Clock source4 is the source for peripheral asynchronous clock?2.
5h Clock source5 is the source for peripheral asynchronous clock?2.
6h Clock source6 is the source for peripheral asynchronous clock?2.
7h Clock source? is the source for peripheral asynchronous clock?2.
8h-Fh VCLK is the source for peripheral asynchronous clock2.
7-4 Reserved 0 Reads return 0. Writes have no effect.
3-0 |VCLKA1LS Peripheral asynchronous clockl source.
0 Clock source0 is the source for peripheral asynchronous clockl.
1h Clock sourcel is the source for peripheral asynchronous clockl.
2h Clock source? is the source for peripheral asynchronous clockl.
3h Clock source3 is the source for peripheral asynchronous clockl.
4h Clock source4 is the source for peripheral asynchronous clockl.
5h Clock source5 is the source for peripheral asynchronous clockl.
6h Clock source6 is the source for peripheral asynchronous clockl.
7h Clock source? is the source for peripheral asynchronous clockl.
8h-Fh VCLK is the source for peripheral asynchronous clockl.

NOTE: Non-implemented clock sources should not be enabled or used. A list of the available clock
sources is shown in Table 2-29.
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2.5.1.18 RTI Clock Source Register (RCLKSRC)

The RCLKSRC register, shown in Figure 2-25 and described in Table 2-37, controls the RTI (Real Time
Interrupt) clock source selection.

NOTE: Important constraint when the RTI clock source is not VCLK

If the RTIx clock source is chosen to be anything other than the default VCLK, then the RTI
clock needs to be at least three times slower than the VCLK. This can be achieved by
configuring the RTIXCLK divider in this register. This divider is internally bypassed when the
RTIx clock source is VCLK.

Figure 2-25. RTI Clock Source Register (RCLKSRC) (offset = 50h)

31 16
‘ Reserved ‘
R-0
15 10 9 8 7 4 3 0
\ Reserved RTILDIV Reserved RTILSRC |
R-0 RIWP-1h R-0 R/WP-9h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-37. RTI Clock Source Register (RCLKSRC) Field Descriptions

Bit Field Value Description
31-10 |Reserved 0 Reads return 0. Writes have no effect.

9-8 RTI1DIV RTI clockl Divider.
0 RTICLK1 divider value is 1.
1h RTICLK1 divider value is 2.
2h RTICLK1 divider value is 4.
3h RTICLK1 divider value is 8.

7-4 Reserved 0 Reads return 0. Writes have no effect.

3-0 RTILSRC RTI clockl source.
0 Clock source0 is the source for RTICLK1.
1h Clock sourcel is the source for RTICLK1.
2h Clock source? is the source for RTICLK1.
3h Clock source3 is the source for RTICLK1.
4h Clock source4 is the source for RTICLK1.
5h Clock source5 is the source for RTICLK1.
6h Clock source6 is the source for RTICLK1.
7h Clock source? is the source for RTICLK1.

8h-Fh VCLK is the source for RTICLK1.

NOTE: A list of the available clock sources is shown in the Table 2-29.
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2.5.1.19 Clock Source Valid Status Register (CSVSTAT)
The CSVSTAT register, shown in Figure 2-26 and described in Table 2-38, indicates the status of usable

clock sources.

Figure 2-26. Clock Source Valid Status Register (CSVSTAT) (offset = 54h)

31 8
‘ Reserved ‘
R-0
7 5 4 3 2 1 0
‘ CLKSR7V CLKSR6V CLKSR5V CLKSR4V CLKSR3V Reserved CLKSR1V CLKSROV ‘
R-1 R-0 R-0 R-1 R-1 R-0 R-0 R-0

LEGEND: R = Read only; -n = value after reset

Table 2-38.

Clock Source Valid Register (CSVSTAT) Field Descriptions

Bit

Field

Value

Description

31-8

Reserved.

0

Reads return 0. Writes have no effect.

7-3

CLKSRI[7-3]V

Clock source[7-0] valid.
Clock source[7-0] is not valid.
Clock source[7-0] is valid.

Note: If the valid bit of the source of a clock domain is not set (that is, the clock source is
not fully stable), the respective clock domain is disabled by the Global Clock Module
(GCM).

Reserved.

Reads return 0. Writes have no effect.

1-0

CLKSRI[1-0]V

Clock source[1-0] valid.
Clock source[1-0] is not valid.
Clock source[1-0] is valid.

Note: If the valid bit of the source of a clock domain is not set (that is, the clock source is
not fully stable), the respective clock domain is disabled.

NOTE: A list of the available clock sources is shown in the Table 2-29.
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2.5.1.20 Memory Self-Test Global Control Register (MSTGCR)

The MSTGCR register, shown in Figure 2-27 and described in Table 2-39, controls several aspects of the
PBIST (Programmable Built-In Self Test) memory controller.

Figure 2-27. Memory Self-Test Global Control Register (MSTGCR) (offset = 58h)

31 24 23 16
\ Reserved \ Reserved \
R-0 R/WP-0
15 10 9 8 7 4 3 0
‘ Reserved ROM_DIV ‘ Reserved MSTGENA ‘
R-0 R/WP-0 R-0 R/WP-5h

LEGEND: R = Read only; R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-39. Memory Self-Test Global Control Register (MSTGCR) Field Descriptions

Bit Field Value Description
31-24 Reserved 0 Reads return 0. Writes have no effect.
23-16 Reserved 0-1 Reads return 0 or 1 and depends on what is written in privileged mode. The functionality of
these bits are unavailable in this device.
15-10 Reserved 0 Reads return 0. Writes have no effect.
9-8 ROM_DIV Prescaler divider bits for ROM clock source.
0 ROM clock source is GCLK1 divided by 1. PBIST will reset for 16 VBUS cycles.
1h ROM clock source is GCLK1 divided by 2. PBIST will reset for 32 VBUS cycles.
2h ROM clock source is GCLK1 divided by 4. PBIST will reset for 64 VBUS cycles.
3h ROM clock source is GCLK1 divided by 8. PBIST will reset for 96 VBUS cycles.
7-4 Reserved 0 Reads return 0. Writes have no effect.
3-0 MSTGENA Memory self-test controller global enable key
Note: Enabling the MSTGENA key will generate a reset to the state machine of the
selected PBIST controller.
Ah Memory self-test controller is enabled.
Others | Memory self-test controller is disabled.

Note: It is recommended that a value of Ah be used to disable the memory self-test
controller. This value will give maximum protection from a bit flip inducing event that
would inadvertently enable the controller.
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2.5.1.21 Memory Hardware Initialization Global Control Register (MINITGCR)

31

Figure 2-28. Memory Hardware Initialization Global Control Register (MINITGCR) (offset = 5Ch)
16

The MINITGCR register, shown in Figure 2-28 and described in Table 2-40, enables automatic hardware
memory initialization.

Reserved

15

R-0

Reserved MINITGENA

R-0 R/WP-5h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-40. Memory Hardware Initialization Global Control Register (MINITGCR) Field Descriptions

Bit Field Value Description
31-4 | Reserved 0 Reads return 0. Writes have no effect.
3-0 MINITGENA Memory hardware initialization global enable key.
Ah Global memory hardware initialization is enabled.
Others Global memory hardware initialization is disabled.

Note: It is recommended that a value of 5h be used to disable memory hardware
initialization. This value will give maximum protection from an event that would
inadvertently enable the controller.
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2.5.1.22 MBIST Controller/ Memory Initialization Enable Register (MSINENA)

The MSINENA register, shown in Figure 2-29 and described in Table 2-41, enables PBIST controllers for
memory self test and the memory modules initialized during automatic hardware memory initialization.

Figure 2-29. MBIST Controller/Memory Initialization Enable Register (MSINENA) (offset = 60h)

31 16
\ MSIENA
RIWP-0

15 0
\ MSIENA
RIWP-0

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-41. MBIST Controller/Memory Initialization Enable Register (MSINENA) Field Descriptions

Bit Field Value | Description
31-0 | MSIENA PBIST controller and memory initialization enable register. In memory self-test mode, all the
corresponding bits of the memories to be tested should be set before enabling the global memory self-
test controller key (MSTGENA) in the MSTGCR register (offset 58h). The reason for this is that
MSTGENA, in addition to being the global enable for all individual PBIST controllers, is the source for
the reset generation to all the PBIST controller state machines. Disabling the MSTGENA or
MINITGENA key (by writing from an Ah to any other value) will reset all the MSIENA[31-0] bits to their
default values.
0 In memory self-test mode (MSTGENA = Ah):
PBIST controller [31-0] is disabled.
In memory Initialization mode (MINITGENA = Ah):
Memory module [31-0] auto hardware initialization is disabled.
1 In memory self-test mode (MSTGENA = Ah):
PBIST controller [31-0] is enabled.
In memory Initialization mode (MINITGENA = Ah):
Memory module [31-0] auto hardware initialization is enabled.
Note: Software should ensure that both the memory self-test global enable key (MSTGENA) and
the memory hardware initialization global key (MINITGENA) are not enabled at the same time.
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2.5.1.23 MSTC Global Status Register (MSTCGSTAT)

The MSTCGSTAT register, shown in Figure 2-30 and described in Table 2-42, shows the status of the
memory hardware initialization and the memory self-test.

Figure 2-30. MSTC Global Status Register (MSTCGSTAT) (offset = 68h)

31 16
‘ Reserved ‘
R-0
15 9 8 7 1 0
\ Reserved MINIDONE Reserved MSTDONE |
R-0 R/WPC-0 R-0 RIWP-0

LEGEND: R/W = Read/Write; R = Read only; C = Clear; WP = Write in privileged mode only; -n = value after reset

Table 2-42. MSTC Global Status Register (MSTCGSTAT) Field Descriptions

Bit Field Value | Description
319 | Reserved 0 Reads return 0. Writes have no effect.
8 MINIDONE Memory hardware initialization complete status.

Note: Disabling the MINITGENA key (By writing from a Ah to any other value) will clear the
MINIDONE status bit to 0.

Note: Individual memory initialization status is shown in the MINISTAT register.

0 Read: Memory hardware initialization is not complete for all memory.
Write: A write of 0 has no effect.
1 Read: Hardware initialization of all memory is completed.
Write: The bit is cleared to 0.
7-1 Reserved 0 Reads return 0. Writes have no effect.
0 MSTDONE Memory self-test run complete status.

Note: Disabling the MSTGENA key (by writing from a Ah to any other value) will clear the
MSTDONE status bit to 0.

0 Read: Memory self-test is not completed.
Write: A write of O has no effect.

1 Read: Memory self-test is completed.
Write: The bit is cleared to 0.
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2.5.1.24 Memory Hardware Initialization Status Register (MINISTAT)

The MINISTAT register, shown in Figure 2-31 and described in Table 2-43, indicates the status of

hardware memory initialization.

Figure 2-31. Memory Hardware Initialization Status Register (MINISTAT) (offset = 6Ch)

31 16
\ MIDONE |
RIWP-0
15 0
\ MIDONE |
RIWP-0

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-43. Memory Hardware Initialization Status Register (MINISTAT) Field Descriptions

Bit Field Value | Description
31-0 | MIDONE Memory hardware initialization status bit.
0 Read: Memory module[31-0] hardware initialization is not completed.

Write: A write of 0 has no effect.

1 Read: Memory module[31-0] hardware initialization is completed.
Write: The bit is cleared to 0.

individual status bits to 0.

Note: Disabling the MINITGENA key (by writing from a Ah to any other value) will reset all the

2.5.1.25 PLL Control Register 1 (PLLCTL1)

The PLLCTL1 register, shown in Figure 2-32 and described in Table 2-44, controls the output frequency of
PLL1 (Clock Source 1 - FMzPLL). It also controls the behavior of the device if a PLL slip or oscillator

failure is detected.

Figure 2-32. PLL Control Register 1 (PLLCTL1) (offset = 70h)

31 30 29 28 24
| RrRos | BPOS | PLLDIV |
RWP-0 R/WP-1h RIWP-Fh
23 22 21 16
| ROF | Reserved REFCLKDIV |
RWP-0 R-0 RIWP-3h
15 0
\ PLLMUL |
RIWP-4100h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset
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Table 2-44. PLL Control Register 1 (PLLCTL1) Field Descriptions

Bit

Field

Value

Description

31

ROS

Reset on PLL Slip.

Do not reset system when PLL slip is detected.

Reset when PLL slip is detected.

Note: BPOS (Bits 30-29) must also be enabled for ROS to be enabled.

30-29

BPOS

2h
Others

Bypass of PLL Slip.
Bypass on PLL Slip is disabled. If a PLL Slip is detected no action is taken.

Bypass on PLL Slip is enabled. If a PLL Slip is detected the device will automatically bypass the
PLL and use the oscillator to provide the device clock.

Note: If ROS (Bit 31) is set to 1, the device will be reset if a PLL Slip and the PLL will be
bypassed after the reset occurs.

28-24

PLLDIV

1h

1Fh

PLL Output Clock Divider
R = PLLDIV +1

fouck=T post_ODCLK IR
fou o= T post-ODCLK /1

fou c=T post-ODCLK /2

fou c=T post-ODCLK /32

23

ROF

Reset on Oscillator Fail.
Do not reset system when oscillator is out of range.

The ROF bit enables the OSC_FAIL condition to generate a system reset. If the ROF bit in the
PLLCTLA1 register is set when the oscillator fails, then a system reset occurs.

22

Reserved

Value has no effect on PLL operation.

21-16

REFCLKDIV

1h

3Fh

Reference Clock Divider

NR = REFCLKDIV + 1
fint cik= fosen / NR

fint ck= Fosem / 1

fint ck= Fosem / 2

fint cik= fosen / 64

15-0

PLLMUL

Oh
100h

5B00h
5C00h

FFOOh

PLL Multiplication Factor

NF = (PLLMUL / 256) + 1, valid multiplication factors are from 1 to 256.
fyco cik= fint ek X NF

fyco cik= Fint ek X 1

fyco cik=Fint ek X 2

fyco cik= fint ek X 92

fyeo cik= fint ek X 93

fyco cik= fint ck X 256
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2.5.1.26 PLL Control Register 2 (PLLCTL2)

The PLLCTL2 register, shown in Figure 2-33 and described in Table 2-45, controls the modulation
characteristics and the output divider of the PLL.

Figure 2-33. PLL Control Register 2 (PLLCTL2) (offset = 74h)

31 30 22 21 20 16
| FMENA SPREADINGRATE | Rsvd | MULMOD |
RIWP-0 RIWP-1FFh R-0 RIWP-0
15 2 1u 9 8 0
\ MULMOD ODPLL SPR_AMOUNT |
RIWP-7h RIWP-0 RIWP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-45. PLL Control Register 2 (PLLCTL?2) Field Descriptions

Bit Field Value Description
31 FMENA Frequency Modulation Enable.
0 Disable frequency modulation.

Enable frequency modulation.

30-22 | SPREADINGRATE NS = SPREADINGRATE + 1
f moa= 5= fint cLk/(2 X NS)
0 fmoa=fs=finr ek / (2 1)
1h fmoa=fs= fint ek / (2 % 2)

1FFh fmoa=fs=fint ck / (2 x 512)
21 Reserved 0 Value has no effect on PLL operation.

20-12 | MULMOD Multiplier Correction when Frequency Modulation is enabled.

When FMENA = 0, MUL_when_MOD = 0; when FMENA = 1, MUL_when_MOD =
(MULMOD / 256)

0 No adder to NF.
8h MUL_when_MOD = 8/256
9h MUL_when_MOD = 9/256

1FFh MUL_when_MOD = 511/256
11-9 | ODPLL Internal PLL Output Divider

OD =ODPLL +1
f post-ODCLK— fyco c/OD
Note: PLL output clock is gated off, if ODPLL is changed while the PLL is active.

0 f post-ODCLK™ fycock/ 1

1h f post-ODCLK™ fycock/ 2

7h f post-ODCLK™ fycock/8
8-0 SPR_AMOUNT Spreading Amount

NV = (SPR_AMOUNT + 1)/2048
NV ranges from 1/2048 to 512/2048

Note that the PLL output clock is disabled for 1 modulation period, if the SPR_AMOUNT
field is changed while the frequency modulation is enabled. If frequency modulation is
disabled and SPR_AMOUNT is changed, there is no effect on the PLL output clock.

0 NV = 1/2048
1lh NV = 2/2048

1FFh NV = 512/2048
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2.5.1.27 SYS Pin Control Register 10 (SYSPC10)

The SYSPC10 register, shown in Figure 2-34 and described in Table 2-46, controls the function of the
ECPCLK slew mode.

Figure 2-34. SYS Pin Control Register 10 (SYSPC10) (offset = 78h)

31 16
Reserved
R-0
15 1 0
\ Reserved ECPCLK_SLEW |
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-46. SYS Pin Control Register 10 (SYSPC10) Field Descriptions

Bit Field Value |Description
31-1 |Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLK_SLEW ECPCLK slew control. This bit controls between the fast or slow slew mode.

Fast mode is enabled; the normal output buffer is used for this pin.
Slow mode is enabled; slew rate control is used for this pin.
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2.5.1.28 Die Identification Register Lower Word (DIEIDL)

The DIEIDL register, shown in Figure 2-35 and described in Table 2-47, contains information about the die
wafer number, and X, Y wafer coordinates.

Figure 2-35. Die Identification Register, Lower Word (DIEIDL) [offset = 7Ch]

31 24 23 16
\ WAFER # \ Y WAFER COORDINATE |
R-D R-D
15 2 1u 0
Y WAFER COORDINATE X WAFER COORDINATE
R-D R-D

LEGEND: R = Read only; D = value is device specific; -n = value after reset

Table 2-47. Die Identification Register, Lower Word (DIEIDL) Field Descriptions

Bit Field Description
31-24 | WAFER # These read-only bits contain the wafer number of the device.
23-12 | Y WAFER COORDINATE These read-only bits contain the Y wafer coordinate of the device.
11-0 | X WAFER COORDINATE These read-only bits contain the X wafer coordinate of the device.

NOTE: Die Identification Information

The die identification information will vary from unit to unit. This information is programmed
by Tl as part of the initial device test procedure.

2.5.1.29 Die Identification Register Upper Word (DIEIDH)

The DIEIDH register, shown in Figure 2-36 and described in Table 2-48, contains information about the
die lot number.

Figure 2-36. Die Identification Register, Upper Word (DIEIDH) [offset = 80h]
31 24 23 16

‘ Reserved ‘ LOT # |
R-0 R-D

\ LOT # |
R-D
LEGEND: R = Read only; D = value is device specific; -n = value after reset

Table 2-48. Die Identification Register, Upper Word (DIEIDH) Field Descriptions

Bit Field Description
31-24 | Reserved Reserved for Tl use. Writes have no effect.
23-0 |LOT# This read-only register contains the device lot number.

NOTE: Die Identification Information

The die identification information will vary from unit to unit. This information is programmed
by Tl as part of the initial device test procedure.
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2.5.1.30 LPO/Clock Monitor Control Register (LPOMONCTL)

The LPOMONCTL register, shown in Figure 2-37 and described in Table 2-49, controls the Low
Frequency (Clock Source 4) and High Frequency (Clock Source 5) Low Power Oscillator's trim values.

Figure 2-37. LPO/Clock Monitor Control Register (LPOMONCTL) (offset = 088h)

31 25 24 23 17 16
\ Reserved | BIAS ENABLE | Reserved | OSCFRQCONFIGCNT |
R-0 R/WP-1 R-0 RIWP-0
15 13 12 8 7 5 4 0
\ Reserved HFTRIM \ Reserved LFTRIM |
R-0 R/WP-10h R-0 R/WP-10h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-49. LPO/Clock Monitor Control Register (LPOMONCTL) Field Descriptions

Bit | Field Value Description
31-25 | Reserved 0 Reads return 0. Writes have no effect.
24 BIAS ENABLE Bias enable.

The bias circuit inside the low-power oscillator (LPO) is disabled.
The bias circuit inside the low-power oscillator (LPO) is enabled.

23-17 | Reserved 0 Reads return 0. Writes have no effect.
16 | OSCFRQCONFIGCNT Configures the counter based on OSC frequency.
0 Read: OSC freq is < 20MHz.
Write: A write of O has no effect.
1 Read: OSC freq is > 20MHz and < 80MHz.
Write: A write of 1 has no effect.
15-13 | Reserved 0 Reads return 0. Writes have no effect.
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Table 2-49. LPO/Clock Monitor Control Register (LPOMONCTL) Field Descriptions (continued)

Bit | Field Value Description
12-8 | HFTRIM High-frequency oscillator trim value. This four-bit value is used to center the HF
oscillator's frequency.
Caution: This value should only be changed when the HF oscillator is not the
source for a clock domain, otherwise a system failure could result.
The following values are the ratio: f/ fo in the FO21 process.
0 29.52
1h 34.24%
2h 38.85%
3h 43.45%
4h 47.99%
5h 52.55%
6h 57.02%
7h 61.46%
8h 65.92%
9h 70.17
Ah 74.55%
Bh 78.92%
Ch 83.17%
Dh 87.43%
Eh 91.75%
Fh 95.89%
10h 100.00% Default at Reset.
11h 104.09
12h 108.17
13h 112.32
14h 116.41
15h 120.67
16h 124.42
17h 128.38
18h 132.24
19h 136.15
1Ah 140.15
1Bh 143.94
1Ch 148.02
1Dh 151.80x
1Eh 155.50x
1Fh 159.35%
7-5 | Reserved 0 Reads return 0. Writes have no effect.
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Table 2-49. LPO/Clock Monitor Control Register (LPOMONCTL) Field Descriptions (continued)

Bit | Field Value Description

4-0 |LFTRIM Low-frequency oscillator trim value. This four-bit value is used to center the LF oscillator's
frequency.

Caution: This value should only be changed when the LF oscillator is not the
source for a clock domain, otherwise a system failure could result.

The following values are the ratio: f/ fo in the FO21 process.

0 20.67
1h 25.76
2h 30.84
3h 35.90
4h 40.93
5h 45.95
6h 50.97
7h 55.91
8h 60.86
9h 65.78
Ah 70.75
Bh 75.63
Ch 80.61
Dh 85.39
Eh 90.23
Fh 95.11
10h 100.00% Default at Reset

11h 104.84
12h 109.51
13h 11431
14h 119.01
15h 123.75
16h 128.62
17h 133.31
18h 138.03
19h 142.75
1Ah 147.32
1Bh 152.02
1Ch 156.63
1Dh 161.38
1Eh 165.90
1Fh 170.42
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2.5.1.31 Clock Test Register (CLKTEST)

The CLKTEST register, shown in Figure 2-38 and described in Table 2-50, controls the clock signal that is
supplied to the ECLK pin for test and debug purposes.

NOTE: Clock Test Register Usage

This register should only be used for test and debug purposes.

Figure 2-38. Clock Test Register (CLKTEST) (offset = 8Ch)

31 27 26 25 24

Reserved TEST RANGEDET RANGEDET

CTRL ENASSEL
R-0 RIWP-0 RIWP-0 RIWP-0
23 20 19 16
\ Reserved \ CLK_TEST_EN |
R-0 RIWP-Ah

15 12 11 8 7 5 4 0

] Reserved SEL_GIO_PIN \ Reserved SEL_ECP_PIN \
R-0 RIWP-0 R-0 RIWP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-50. Clock Test Register (CLKTEST) Field Descriptions

Bit Field Value | Description
31-27 | Reserved 0 Reads return 0. Writes have no effect.
26 TEST 0 This bit is used for test purposes. It must be written to 0.
25 RANGEDETCTRL Range detection control. This bit's functionality is dependant on the state of the

RANGEDETENSSEL bit (Bit 24) of the CLKTEST register.

The clock monitor range detection circuitry (RANGEDETECTENABLE) is disabled.
The clock monitor range detection circuitry (RANGEDETECTENABLE) is enabled.
24 RANGEDETENASSEL Selects range detection enable. This bit resets asynchronously on power on reset.

The range detect enable is generated by the hardware in the clock monitor wrapper.

The range detect enable is controlled by the RANGEDETCTRL bit (Bit 25) of the
CLKTEST register.

23-20 | Reserved 0 Reads return 0. Writes have no effect.

19-16 | CLK_TEST_EN Clock test enable. This bit enables the clock going to the ECLK pin. This bit field enables
or disables clock going to device pins. Two pins in a device can get clock sources by
enabling CLK_TEST_EN bits. One pin is the ECP and second pin is a device specific GIO
pin. These bits need to asynchronously reset.

Note: The ECLK pin must also be placed into Functional mode by setting the
ECPCLKFUN bit to 1 in the SYSPCL1 register.

5h Clock going to ECLK pin is enabled.
Others | Clock going to ECLK pin is disabled.
15-12 | Reserved 0 Reads return 0. Writes have no effect.
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Table 2-50. Clock Test Register (CLKTEST) Field Descriptions (continued)

Bit Field Value | Description
11-8 SEL_GIO_PIN GIOBJ0] pin clock source valid, clock source select
0 Oscillator valid status
1h PLL1 valid status
2h-4h | Reserved
5h High-frequency LPO (Low-Power Oscillator) clock output valid status [CLK10M]
6h PLL2 valid status
7h Reserved
8h Low-frequency LPO (Low-Power Oscillator) clock output valid status [CLK80K]
9h-Ch | Oscillator valid status
Dh Reserved
Eh VCLKA4
Fh Oscillator valid status
7-5 Reserved 0 Reads return 0. Writes have no effect.
4-0 SEL_ECP_PIN ECLK pin clock source select
Note: Only valid clock sources can be selected for the ECLK pin. Valid clock
sources are displayed by the CSVSTAT register.
0 Oscillator clock
1h PLL1 clock output
2h Reserved
3h EXTCLKIN1
4h Low-frequency LPO (Low-Power Oscillator) clock [CLK8O0K]
5h High-frequency LPO (Low-Power Oscillator) clock [CLK10M]
6h PLL2 clock output
7h EXTCLKIN2
8h GCLK1
9h RTI1 Base
Ah Reserved
Bh VCLKA1
Ch VCLKA2
Dh Reserved
Eh VCLKA4_DIVR
Fh Flash HD Pump Oscillator
10h Reserved
11h HCLK
12h VCLK
13h VCLK2
14h VCLK3
15h-16h | Reserved
17h EMAC clock output
18h-1Fh | Reserved

NOTE: Non-implemented clock sources should not be enabled or used.

SPNU562A—March 2018

Submit Documentation Feedback

Architecture

Copyright © 2018, Texas Instruments Incorporated

175


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU562A

13 TEXAS
INSTRUMENTS

System and Peripheral Control Registers www.ti.com

2.5.1.32 DFT Control Register (DFTCTRLREG)
This register is shown in Figure 2-39 and described in Table 2-51.

Figure 2-39. DFT Control Register (DFTCTRLREG) (offset = 90h)
31 16
\ Reserved
R-0

15 14 13 12 11 10 9 8 7 4 3 0
’ Reserved DFTWRITE Reserved DFTREAD Reserved TEST_MODE_KEY ‘
R-0 R/WP-1h R-0 R/WP-1h R-0 R/WP-5h
LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-51. DFT Control Register (DFTCTRLREG) Field Descriptions

Bit Field Value Description

31-14 | Reserved 0 Reads return 0. Writes have no effect.
13-12 | DFTWRITE DFT logic access.

For FO21:
DFTWRITE[O] = 0 and DFTREAD|O] = 0 configured in stress mode.
DFTWRITE[1] = 0 and DFTREAD[1] = 0 configured in stress mode.

DFTWRITE[O] = 0 and DFTREAD[O] = 0 configured in fast mode.
DFTWRITE[1] = 1 and DFTREAD[1] = 1 configured in fast mode.

DFTWRITE[O] = 1 and DFTREAD|O] = 1 configured in slow mode.
DFTWRITE[1] = 0 and DFTREAD[1] = 0 configured in slow mode.

DFTWRITE[O] = 1 and DFTREAD[O] = 1 configured in screen mode.
DFTWRITE[1] = 1 and DFTREAD[1] = 1 configured in screen mode.

11-10 | Reserved 0 Reads return 0. Writes have no effect.
9-8 DFTREAD DFT logic access.

For FO21:
DFTWRITE[O] = 0 and DFTREAD[O] = 0 configured in stress mode.
DFTWRITE[1] = 0 and DFTREAD[1] = 0 configured in stress mode.

DFTWRITE[O] = 0 and DFTREAD[O] = 0 configured in fast mode.
DFTWRITE[1] = 1 and DFTREAD[1] = 1 configured in fast mode.

DFTWRITE[O] = 1 and DFTREAD[O] = 1 configured in slow mode.
DFTWRITE[1] = 0 and DFTREAD[1] = 0 configured in slow mode.

DFTWRITE[O] = 1 and DFTREAD[0] = 1 configured in screen mode.
DFTWRITE[1] = 1 and DFTREAD[1] = 1 configured in screen mode.

7-4 Reserved 0 Reads return 0. Writes have no effect.
3-0 TEST_MODE_KEY Test mode key. This register is for internal Tl use only.

0-Fh Register key disable. All bits in this register will maintain their default value and cannot be
(except Ah) | written.

Ah Register key enable. ALL the bits can be written to only when the key is enabled. On reset,
these bits will be set to 5h.
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2.5.1.33 DFT Control Register 2 (DFTCTRLREG?2)

31

Figure 2-40. DFT Control Register 2 (DFTCTRLREG2) (offset = 94h)

This register is shown in Figure 2-40 and described in Table 2-52. For information on filtering the RFSLIP
see Section 2.5.2.7.

16

IMPDF(27:12)

15

R/WP-0

IMPDF(11:0)

TEST_MODE_KEY

R/WP-0

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

R/WP-5h

Table 2-52. DFT Control Register 2 (DFTCTRLREG?2) Field Descriptions

Bit Field Value Description
31-4 IMPDF[27:0] DFT Implementation defined bits.
0 IMPDF([27:0] is disabled.
IMPDF[27:0] is enabled.
3-0 TEST_MODE_KEY Test mode key. This register is for internal Tl use only.
0-Fh Register key disable. All bits in this register will maintain their default value and cannot be
(except Ah) | written.
Ah Register key enable. ALL the bits can be written to only when the key is enabled.
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2.5.1.34 General Purpose Register (GPREG1)

This register is shown in Figure 2-41 and described in Table 2-53. For information on filtering the RFSLIP,
see Section 2.5.2.7.

Figure 2-41. General Purpose Register (GPREG1) (offset = AOh)

31 26 25 20 19 16
\ Reserved PLL1_FBSLIP_FILTER_COUNT | PLL1_FBSLIP_FILTER_KEY |
R-0 R/WP-0 R/WP-0
15 0
‘ Reserved ‘
R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-53. General Purpose Register (GPREG1) Field Descriptions

Bit Field Value Description
31-26 | Reserved 0 Reads return 0. Writes have no effect.
25-20 | PLL1_FBSLIP_FILTER_ FBSLIP down counter programmed value.
COUNT Configures the system response when a FBSLIP is indicated by the PLL macro.
When PLL1_FBSLIP_FILTER_KEY is not Ah, the down counter counts from the
programmed value on every LPO high-frequency clock once PLL macro indicates
FBSLIP. When the count reaches 0, if the synchronized FBSLIP signal is still high, an
FBSLIP condition is indicated to the system module and is captured in the global
status register. When the FBSLIP signal from the PLL macro is de-asserted before
the count reaches 0, the counter is reloaded with the programmed value.
On reset, counter value is 0. Counter must be programmed to a non-zero value and
enabled for the filtering to be enabled.
0 Filtering is disabled.
1h Filtering is enabled. Every slip is recognized.
2h Filtering is enabled. The slip must be at least 2 HF LPO cycles wide in order to be
recognized as a slip.
3Fh Filtering is enabled. The slip must be at least 63 HF LPO cycles wide in order to be
recognized as a slip.
19-16 |PLL1_FBSLIP_FILTER_ Enable the FBSLIP filtering.
KEY 5h On reset, the FBSLIP filter is disabled and the FBSLIP passes through.
Fh This is an unsupported value. You should avoid writing this value to this bit field.
All other FBSLIP filtering is enabled. Recommended to program Ah in this bit field. Enabling of
values the FBSLIP occurs when the KEY is programmed and a non-zero value is present in
the COUNT field.
15-0 Reserved 0-1 Reads return 0 or 1 and write in privilege mode. The functionality of this bit is

unavailable in this device.
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2.5.1.35 System Software Interrupt Request 1 Register (SSIR1)
The SSIR1 register, shown in Figure 2-42 and described in Table 2-54, is used for software interrupt

generation.
Figure 2-42. System Software Interrupt Request 1 Register (SSIR1) (offset = BOh)
31 16
‘ Reserved
R-0
15 8 7 0
SSKEY1 SSDATAL |
R/W-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-54. System Software Interrupt Request 1 Register (SSIR1) Field Descriptions

Bit Field Value Description

31-16 | Reserved 0 Reads return 0. Writes have no effect.

15-8 | SSKEY1 0-FFh System software interrupt request key. A 075h written to these bits initiates IRQ/FIQ interrupts.
Data in this field is always read as 0. The SSKEY1 field can be written into only if the write data
matches the key (75h). The SSDATAL field can only be written into if the write data into this field,
the SSKEY1 field, matches the key (75h).

7-0 SSDATA1 0-FFh System software interrupt data. These bits contain user read/write register bits. They may be used

by the application software as different entry points for the interrupt routine. The SSDATAL field
cannot be written into unless the write data into the SSKEY1 field matches the key (75h);
therefore, byte writes cannot be performed on the SSDATAL field.

NOTE: This register is mirrored at offset FCh for compatibility reasons.
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2.5.1.36 System Software Interrupt Request 2 Register (SSIR2)
The SSIR2 register, shown in Figure 2-43 and described in Table 2-55, is used for software interrupt

generation.

Figure 2-43. System Software Interrupt Request 2 Register (SSIR2) (offset = B4h)

31

16

Reserved

15

R-0

SSKEY2

SSDATA2

R/W-0

R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-55. System Software Interrupt Request 2 Register (SSIR2) Field Descriptions

Bit Field Value Description

31-16 | Reserved 0 Reads return 0. Writes have no effect.

15-8 | SSKEY2 0-FFh System software interrupt2 request key. A 84h written to these bits initiates IRQ/FIQ interrupts.
Data in this field is always read as 0. The SSKEY2 field can be written into only if the write data
matches the key (84h). The SSDATAZ2 field can only be written into if the write data into this field,
the SSKEY2 field, matches the key (84h).

7-0 SSDATA2 0-FFh System software interrupt data. These bits contain user read/write register bits. They may be used

by the application software as different entry points for the interrupt routine. The SSDATA2 field
cannot be written into unless the write data into the SSKEY2 field matches the key (84h);
therefore, byte writes cannot be performed on the SSDATA2 field.
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2.5.1.37 System Software Interrupt Request 3 Register (SSIR3)
The SSIR3 register, shown in Figure 2-44 and described in Table 2-56, is used for software interrupt

generation.
Figure 2-44. System Software Interrupt Request 3 Register (SSIR3) (offset = B8h)
31 16
‘ Reserved
R-0
15 8 7 0
SSKEY3 SSDATA3 |
R/W-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-56. System Software Interrupt Request 3 Register (SSIR3) Field Descriptions

Bit Field Value Description

31-16 | Reserved 0 Reads return 0. Writes have no effect.

15-8 | SSKEY3 0-FFh System software interrupt request key. A 93h written to these bits initiates IRQ/FIQ interrupts. Data
in this field is always read as 0. The SSKEY3 field can be written into only if the write data
matches the key (93h). The SSDATAS field can only be written into if the write data into this field,
the SSKEY3 field, matches the key (93h).

7-0 SSDATA3 0-FFh System software interrupt data. These bits contain user read/write register bits. They may be used

by the application software as different entry points for the interrupt routine. The SSDATAS field
cannot be written into unless the write data into the SSKEY3 field matches the key (93h);
therefore, byte writes cannot be performed on the SSDATAS field.
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2.5.1.38 System Software Interrupt Request 4 Register (SSIR4)
The SSIR4 register, shown in Figure 2-45 and described in Table 2-57, is used for software interrupt

generation.

31

Figure 2-45. System Software Interrupt Request 4 Register (SSIR4) (offset = BCh)

16

Reserved

15

R-0

SSKEY4

SSDATA4

R/W-0

R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-57. System Software Interrupt Request 4 Register (SSIR4) Field Descriptions

Bit Field Value Description

31-16 |Reserved 0 Reads return 0. Writes have no effect.

15-8 | SSKEY4 0-FFh System software interrupt2 request key. A A2h written to these bits initiates IRQ/FIQ interrupts.
Data in this field is always read as 0. The SSKEY4 field can be written into only if the write data
matches the key (A2h). The SSDATAA4 field can only be written into if the write data into this field,
the SSKEY4 field, matches the key (A2h).

7-0 SSDATA4 0-FFh System software interrupt data. These bits contain user read/write register bits. They may be used
by the application software as different entry points for the interrupt routine. The SSDATA4 field
cannot be written into unless the write data into the SSKEY4 field matches the key (A2h);
therefore, byte writes cannot be performed on the SSDATA4 field.
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2.5.1.39 RAM Control Register (RAMGCR)

NOTE: The RAM_DFT_EN bits are for Tl internal use only.
The contents of the RAM_DFT_EN field should not be changed.

Figure 2-46. RAM Control Register (RAMGCR) (offset = COh)

31 20 19 16
\ Reserved \ RAM_DFT_EN |
R-0 R/WP-5h
15 14 13 12 11 10 9 8
‘ Reserved | Reserved ‘ Reserved | Reserved ‘ Reserved | Reserved ‘ Reserved | Reserved ‘
R-0 R/WP-0 R-0 R/WP-0 R-0 R/WP-0 R-0 R/WP-0
7 6 5 4 3 2 1 0
’ Reserved | Reserved ‘ Reserved | Reserved ‘ Reserved | Reserved ‘ Reserved | Reserved ‘
R-0 R/WP-0 R-0 R/WP-0 R-0 R/WP-0 R-0 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-58. RAM Control Register (RAMGCR) Field Descriptions

Bit Field Value Description
31-20 | Reserved 0 Reads return 0. Writes have no effect.
19-16 | RAM_DFT_EN Functional mode RAM DFT (Design For Test) port enable key.

Note: For Tl internal use only.
Ah RAM DFT port is enabled.
Others | RAM DFT port is disabled.

Note: It is recommended that a value of 5h be used to disable the RAM DFT port. This value
will give maximum protection from a bit-flip inducing event that would inadvertently enable
the controller.

15 Reserved 0 Reads return 0. Writes have no effect.
14 Reserved 0-1 Reads return 0 or 1 depends on what is written in privileged mode. The functionality of this bit is
unavailable in this device.
13 Reserved 0 Reads return 0. Writes have no effect.
12 Reserved 0-1 Reads return 0 or 1 depends on what is written in privileged mode. The functionality of this bit is
unavailable in this device.
11 Reserved 0 Reads return 0. Writes have no effect.
10 Reserved 0-1 Reads return 0 or 1 depends on what is written in privileged mode. The functionality of this bit is
unavailable in this device.
Reserved 0 Reads return 0. Writes have no effect.
Reserved 0-1 Reads return 0 or 1 depends on what is written in privileged mode. The functionality of this bit is
unavailable in this device.
Reserved 0 Reads return 0. Writes have no effect.
Reserved 0-1 Reads return 0 or 1 depends on what is written in privileged mode. The functionality of this bit is
unavailable in this device.
5 Reserved 0 Reads return 0. Writes have no effect.
4 Reserved 0-1 Reads return 0 or 1 depends on what is written in privileged mode. The functionality of this bit is
unavailable in this device.
Reserved 0 Reads return 0. Writes have no effect.
Reserved 0-1 Reads return 0 or 1 depends on what is written in privileged mode. The functionality of this bit is
unavailable in this device.
Reserved 0 Reads return 0. Writes have no effect.
0 Reserved 0-1 Reads return 0 or 1 depends on what is written in privileged mode. The functionality of this bit is

unavailable in this device.
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2.5.1.40 Bus Matrix Module Control Register 1 (BMMCRL1)

31

The BMMCR1 register, shown in Figure 2-47 and described in Table 2-59, allows RAM and Program
(Flash) memory addresses to be swapped.

Figure 2-47. Bus Matrix Module Control Register 1 (BMMCR) (offset = C4h)

16

Reserved ‘

15

R-0

Reserved MEMSW

R-0 R/WP-Ah

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-59. Bus Matrix Module Control Register 1 (BMMCR) Field Descriptions

Bit Field Value Description
31-4 | Reserved 0 Reads return 0. Writes have no effect.
3-0 MEMSW Memory swap key.
Note: A CPU reset must be issued after the memory swap key has been changed for the
memory swap to occur. A CPU reset can be initiated by changing the state of the CPU
RESET bit in the CPURSTCR register.
Ah Default memory-map:
Program memory (Flash) starts at address 0. eSRAM starts at address 800 0000h.
5h Swapped memory-map:
eSRAM starts at address 0. Program memory (Flash) starts at address 800 0000h.
Others The device memory-map is unchanged.
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2.5.1.41 CPU Reset Control Register (CPURSTCR)

The CPURSTCR register shown in Figure 2-48 and described in Table 2-60 allows a reset to the Cortex-
R5F CPU to be generated.

NOTE: The register bits in CPURSTCR are designated as high-integrity bits and have been
implemented with error-correcting logic such that each bit, although read and written as a
single bit, is actually a multi-bit key with error correction capability. As such, single-bit flips
within the “key” can be corrected allowing protection of the system as a whole. An error
detected is signaled to the ESM module.

Figure 2-48. CPU Reset Control Register (CPURSTCR) (offset = CCh)

31 17 16
\ Reserved | Reserved \
R-0 R/WP-0
15 1 0
] Reserved | CPURESET |
R-0 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-60. CPU Reset Control Register (CPURSTGCR) Field Descriptions

Bit Field Value Description
31-1 |Reserved 0 Reads return 0. Writes have no effect.
0 CPU RESET CPU RESET.
Only the CPU is reset whenever this bit is toggled. There is no system reset.
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2.5.1.42 Clock Control Register (CLKCNTL)

The CLKCNTL register, shown in Figure 2-49 and described in Table 2-61, controls peripheral reset and
the peripheral clock divide ratios.

NOTE: VCLK and VCLK2 clock ratio restrictions.

The VCLK2 frequency must always be greater than or equal to the VCLK frequency. The
VCLK2 frequency must be an integer multiple of the VCLK frequency.

In addition, the VCLK and VCLK?2 clock ratios must not be changed simultaneously. When
increasing the frequency (decreasing the divider), first change the VCLK2R field and then
change the VCLKR field. When reducing the frequency (increasing the divider), first change
the VCLKR field and then change the VCLK2R field.

You should do a read-back between the two writes. This assures that there are enough clock
cycles between the two writes.

Figure 2-49. Clock Control Register (CLKCNTL) (offset = DOh)

31 28 27 24 23 20 19 16
\ Reserved \ VCLK2R \ Reserved \ VCLKR |
R-0 R/WP-1h R-0 R/WP-1h
15 9 8 7 0
‘ Reserved ‘ PENA ‘ Reserved |
R-0 RIWP-0 R0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-61. Clock Control Register (CLKCNTL) Field Descriptions

Bit Field Value Description
31-28 | Reserved 0 Reads return 0. Writes have no effect.
27-24 |VCLK2R VBUS clock? ratio.

Note: The VCLK2 frequency must always be greater than or equal to the VCLK frequency.
The VCLK2 frequency must be an integer multiple of the VCLK frequency. In addition, the
VCLK and VCLK2 clock ratios must not be changed simultaneously.

0 The VCLK2 speed is HCLK divided by 1.

Fh The VCLK2 speed is HCLK divided by 16.
23-20 | Reserved 0 Reads return 0. Writes have no effect.
19-16 | VCLKR VBUS clock ratio.

Note: The VCLK2 frequency must always be greater than or equal to the VCLK frequency.
The VCLK2 frequency must be an integer multiple of the VCLK frequency. In addition, the
VCLK and VCLK2 clock ratios must not be changed simultaneously.

0 The VCLK speed is HCLK divided by 1.
Fh The VCLK speed is HCLK divided by 16.
15-9 | Reserved 0 Reads return 0. Writes have no effect.
8 PENA Peripheral enable bit. The application must set this bit before accessing any peripheral.

The global peripheral/peripheral memory frames are in reset.
All peripheral/peripheral memory frames are out of reset.

7-0 Reserved 0 Reads return 0. Writes have no effect.
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2.5.1.43 ECP Control Register (ECPCNTL)
The ECP register, shown in Figure 2-50 and described in Table 2-62, configures the ECLK pin in

functional mode.

NOTE: ECLK Functional mode configuration.

The ECLK pin must be placed into Functional mode by setting the ECPCLKFUN bit to 1 in
the SYSPCL1 register before a clock source will be visible on the ECLK pin.

Figure 2-50. ECP Control Register (ECPCNTL) (offset = D4h)

31 25 24 23 22 18 17 16
\ Reserved \ ECPSSEL \ ECPCOS | Reserved \ Reserved |
R-0 R/W-0 R/W-0 R-0 R/W-0
15 0
\ ECPDIV |
R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-62. ECP Control Register (ECPCNTL) Field Descriptions

Bit Field Value

Description

31-25 | Reserved 0

Reads return 0. Writes have no effect.

24 ECPSSEL

This bit allows the selection between VCLK and OSCIN as the clock source for ECLK.

Note: Other ECLK clock sources are available for debug purposes by configuring the
CLKTEST register.

VCLK is selected as the ECP clock source.
OSCIN is selected as the ECP clock source.

23 ECPCOS

ECP continue on suspend.
Note: Suspend mode is entered while performing certain JTAG debugging operations.

ECLK output is disabled in suspend mode. ECLK output will be shut off and will not be seen on
the 1/0O pin of the device.

ECLK output is not disabled in suspend mode. ECLK output will not be shut off and will be seen
on the I/O pin of the device.

22-18 | Reserved

Reads return 0. Writes have no effect.

17-16 | Reserved

Reads return 0 or 1 depends on what is written. The functionality of this bit is unavailable in this
device.

15-0 |ECPDIV 0-FFFFh

ECP divider value. The value of ECPDIV bits determine the external clock (ECP clock) frequency
as a ratio of VBUS clock or OSCIN as shown in the formula:

VCLKorOSCIN

ECLK =
(ECPDIV +1)
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2.5.1.44 DEV Parity Control Register 1 (DEVCR1)
This register is shown in Figure 2-51 and described in Table 2-63.
Figure 2-51. DEV Parity Control Register 1 (DEVCR1) (offset = DCh)

31 16

‘ Reserved
R-0

15 4 3 0

] Reserved DEVPARSEL
R-0 R/WP-Ah

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-63. DEV Parity Control Register 1 (DEVCR1) Field Descriptions

Bit Field Value Description
31-4 | Reserved 0 Reads return 0. Writes have no effect.
3-0 DEVPARSEL Device parity select bit key.

parity scheme.
5h The device parity is even.
Ah The device parity is odd.

Note: After an odd (DEVPARSEL = Ah) or even (DEVPARSEL = 5h) scheme is programmed
into the DEVPARSEL register, any one bit change can be detected and will retain its
programmed scheme. More than one bit changes in DEVPARSEL will cause a default to odd

2.5.1.45 System Exception Control Register (SYSECR)

The SYSECR register, shown in Figure 2-52 and described in Table 2-64, is used to generate a software

reset.

NOTE: The register bits in SYSECR are designated as high-integrity bits and have been
implemented with error-correcting logic such that each bit, although read and written as a
single bit, is actually a multi-bit key with error correction capability. As such, single-bit flips
within the “key” can be corrected allowing protection of the system as a whole. An error
detected is signaled to the ESM module.

Figure 2-52. System Exception Control Register (SYSECR) (offset = EOh)

31 16
‘ Reserved
R-0
15 14 13 0
| RESET1 | RESETO Reserved
RWP-0  R/WP-1 R-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-64. System Exception Control Register (SYSECR) Field Descriptions

Bit Field Value Description
31-16 |Reserved 0 Reads return 0. Writes have no effect.
15-14 | RESET[1-0] Software reset bits. Setting RESET1 or clearing RESETO causes a system software reset.
1h No reset will occur.
0, 2h-3h A global system reset will occur.
13-0 |Reserved 0 Reads return 0. Writes have no effect.
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2.5.1.46 System Exception Status Register (SYSESR)

The SYSESR register, shown in Figure 2-53 and described in Table 2-65, shows the source for different
resets encountered. Previous reset source status bits are not automatically cleared if new resets occur.
After reading this register, the software should clear any flags that are set so that the source of future
resets can be determined. Any bit in this register can be cleared by writing a 1 to the bit.

Figure 2-53. System Exception Status Register (SYSESR) (offset = E4h)

31 16
‘ Reserved ‘
R-0
15 14 13 12 11 10 8
| PORST | OSCRST | WDRST | Reserved | DBGRST | Reserved |
RIWC-X RIWC-X* RIWC-X* R0 RIWC-X* R-0
7 6 5 4 3 2 0
| ICSTRST | Reserved | CPURST | SWRST | EXTRST | Reserved \
RIWC-X* RIWC-X* RIWC-X* RIWC-X* RIWC-X* R-0

LEGEND: R/W = Read/Write; R = Read only; C = Clear; X = value is unchanged after reset; X* = 0 after PORST but unchanged after other
resets; -n = value after reset

Table 2-65. System Exception Status Register (SYSESR) Field Descriptions

Bit Field Value | Description
31-16 | Reserved 0 Reads return 0. Writes have no effect.
15 PORST Power-on reset. This bit is set when a power-on reset occurs, either internally asserted by the VMON or

externally asserted by the nPORRST pin.
No power-on reset has occurred since this bit was last cleared.

A reset was caused by a power-on reset. (This bit should be cleared after being read so that
subsequent resets can be properly identified as not being power-on resets.)

14 OSCRST Reset caused by an oscillator failure or PLL cycle slip. This bit is set when a reset is caused by an
oscillator failure or PLL slip. Write 1 will clear this bit. Write O has no effect.

Note: The action taken when an oscillator failure or PLL slip is detected must configured in the
PLLCTL1 register.

No reset has occurred due to an oscillator failure or a PLL cycle slip.
A reset was caused by an oscillator failure or a PLL cycle slip.

13 WDRST Watchdog reset flag. This bit is set when the last reset was caused by the digital watchdog (DWD).
Write 1 will clear this bit. Write O has no effect.

No reset has occurred because of the DWD.
A reset was caused by the DWD.

12 Reserved 0 Reads return 0. Writes have no effect.

11 DBGRST Debug reset flag. This bit is set when the last reset was caused by the debugger reset request. Write 1
will clear this bit. Write 0 has no effect.

No reset has occurred because of the debugger.
A reset was caused by the debugger.

10-8 | Reserved 0 Reads return 0. Writes have no effect.

7 ICSTRST Interconnect reset flag. This bit is set when the last CPU reset was caused by the entering and exiting
of interconnect self-test check. While the interconnect is under self-test check, the CPU is also held in
reset until the interconnect self-test is complete.

0 No CPUx reset has occurred because of an interconnect self-test check.
A reset has occurred to the CPUx because of the interconnect self-test check.

6 Reserved 0 Reads return 0. Writes have no effect.
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Table 2-65. System Exception Status Register (SYSESR) Field Descriptions (continued)

Bit Field Value | Description

5 CPURST CPU reset flag. This bit is set when the CPU is reset. Write 1 will clear this bit. Write 0 has no effect.
Note: A CPU reset can be initiated by the CPU self-test controller (LBIST) or by toggling the CPU
RESET bit field in CPURSTCR register.

0 No CPU reset has occurred.

A CPU reset occurred.

4 SWRST Software reset flag. This bit is set when a software system reset has occurred. Write 1 will clear this bit.
Write 0 has no effect.
Not_e: A software system reset can be initiated by writing to the RESET bits in the SYSECR
register.
No software reset has occurred.
A software reset occurred.

3 EXTRST External reset flag. This bit is set when a reset is caused by the external reset pin nNRST or by any reset
that also asserts the nRST pin (PORST, OSCRST, WDRST, WD2RST, and SWRST).
The external reset pin has not asserted a reset.
A reset has been caused by the external reset pin.

2-0 Reserved Reads return 0. Writes have no effect.
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2.5.1.47 System Test Abort Status Register (SYSTASR)
This register is shown in Figure 2-54 and described in Table 2-66.

Figure 2-54. System Test Abort Status Register (SYSTASR) (offset = E8h)
31 16
‘ Reserved ‘
R-0

15 5 4 0
’ Reserved EFUSE_Abort ‘
R-0 R/WPC-X/0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; C = Clear; -X = value is unchanged after reset; -n =
value after reset

Table 2-66. System Test Abort Status Register (SYSTASR) Field Descriptions

Bit Field Value Description
31-5 |Reserved 0 Reads return 0. Writes have no effect.
4-0 EFUSE_Abort Test Abort status flag. These bits are set when test abort occurred:
0 Read: The last operation (if any) completed successfully. This is also the value that the
error/status register is set to after reset.
1h Read: Controller times out because there is no last row sent from the FuseROM.
2h Read: The autoload machine was started, either through the SYS_INITZ signal from the system or

the JTAG data register. In either case, the autoload machine did not find enough FuseROM data
to fill the scan chain.

3h Read: The autoload machine was started, either through the SYS_INITZ signal from the system or
the JTAG data register. In either case, the autoload machine starts the scan chain with a signature
it expects to see after the scan chain is full. The autoload machine was able to fill the scan chain,
but the wrong signature was returned.

4h Read: The autoload machine was started, either through the SYS_INITZ signal from the system or
the JTAG data register. In either case, the autoload machine was not able or not allowed to
complete its operation.

Others Read: Reserved.
1Fh Write: These bits are cleared to 0.
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2.5.1.48 Global Status Register (GLBSTAT)

The GLBSTAT register, shown in Figure 2-55 and described in Table 2-67, indicates the FMzPLL (PLL1)
slip status and the oscillator fail status.

NOTE: PLL and OSC fail behavior

The device behavior after a PLL slip or an oscillator failure is configured in the PLLCTL1

register.
Figure 2-55. Global Status Register (GLBSTAT) (offset = ECh)
31 16
‘ Reserved ‘
R-0

15 10 9 8 7 1 0
Reserved FBSLIP RFSLIP Reserved OSCFAIL
R-0 R/W1C-n R/W1C-n R-0 R/W1C-n

LEGEND: R/W = Read/Write; R = Read only; W1C = Write 1 to Clear; -n = value after reset

Table 2-67. Global Status Register (GLBSTAT) Field Descriptions

Bit Field Value | Description
31-10 | Reserved 0 Reads return 0. Writes have no effect.
9 FBSLIP PLL over cycle slip detection. (cleared by nPORRST, maintains its previous value for all other resets).
0 Read: No PLL over cycle slip has been detected.
Write: The bit is unchanged.
1 Read: A PLL over cycle slip has been detected.
Write: The bit is cleared to 0.
8 RFSLIP PLL under cycle slip detection. (cleared by nPORRST, maintains its previous value for all other resets).
0 Read: No PLL under cycle slip has been detected.
Write: The bit is unchanged.
1 Read: A PLL under cycle slip has been detected.
Write: The bit is cleared to 0.
7-1 Reserved 0 Reads return 0. Writes have no effect.
0 OSCFAIL Oscillator fail flag bit. (cleared by nPORRST, maintains its previous value for all other resets).
0 Read: No oscillator failure has been detected.
Write: The bit is unchanged.
1 Read: An oscillator failure has been detected.

Write: The bit is cleared to 0.
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2.5.1.49 Device ldentification Register (DEVID)

The DEVID is a read-only register. It contains device-specific information that is hard-coded during device
manufacture. For the initial silicon version, the device identification code value is 8044 ADO5h. This
register is shown in Figure 2-56 and described in Table 2-68.

Figure 2-56. Device ldentification Register (DEVID) (offset = FOh)

31 30 17 16
| cP15 | UNIQUE ID | TECH |

R-K R-K R-K

15 13 12 11 10 9 8
TECH /O VOLTAGE | PERIPHERAL FLASH ECC RAM ECC

PARITY
R-K R-K R-K R-K R-K
7 3 2 0
VERSION PLATFORM ID
RK R-K

LEGEND: R = Read only; K =Constant value; -n = value after reset

Table 2-68. Device Identification Register (DEVID) Field Descriptions

Bit Field Value Description
31 CP15 CP15 CPU. This bit indicates whether the CPU has a coprocessor 15 (CP15).
0 The CPU has no CP15 present.
1 The CPU has a CP15 present. The CPU ID can be read using the CP15 C0,C0,0 register.
30-17 |UNIQUE ID 0-3FFFh | Device ID. The device ID is unique by device configuration.
16-13 | TECH These bits define the process technology by which the device was manufactured.
0 Device manufactured in the CO5 process technology.
1h Device manufactured in the FO5 process technology.
2h Device manufactured in the C035 process technology.
3h Device manufactured in the FO35 process technology.
4h Device manufactured in the C021 process technology.
5h Device manufactured in the FO21 process technology.
6h-7h Reserved
12 1/0 VOLTAGE Input/output voltage. This bit defines the 1/0O voltage of the device.
0 The 1/0 voltage is 3.3 V.
The 1/O voltage is 5 V.
11 PERIPHERAL Peripheral parity. This bit indicates whether or not peripheral memory parity is present.
PARITY 0 The peripheral memories have no parity.
The peripheral memories have parity.
10-9 | FLASH ECC These bits indicate which parity is present for the program memory.
0 No memory protection is present.
1h The program memory (Flash) has single-bit parity.
2h The program memory (Flash) has ECC.
3h This combination is reserved.
8 RAM ECC RAM ECC. This bit indicates whether or not RAM memory ECC is present.
0 The RAM memories do not have ECC.
1 The RAM memories have ECC.
7-3 | VERSION 0-1Fh Version. These bits provide the revision of the device.
2-0 PLATFORM ID 5h The device is part of the TMS570Px family. The TMS570Px ID is always 5h.
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2.5.1.50 Software Interrupt Vector Register (SSIVEC)

31

The SSIVEC register, shown in Figure 2-57 and described in Table 2-69, contains information about
software interrupts.

Figure 2-57. Software Interrupt Vector Register (SSIVEC) (offset = F4h)

16

Reserved

15

R-0

SSIDATA

SSIVECT |

R-0

R-0

LEGEND: R = Read only; -n = value after reset

Table 2-69. Software Interrupt Vector Register (SSIVEC) Field Descriptions

Bit Field Value Description
31-16 |Reserved 0 Reads return 0. Writes have no effect.
15-8 | SSIDATA 0-FFh System software interrupt data key. These bits contain the data key value of the source for the
system software interrupt, which is indicated by the vector in the SSIVEC[7-0] field.
7-0 SSIVECT These bits contain the source for the system software interrupt.
Note: A read from the SSIVECT bits clears the corresponding SSI_FLAG[4-1] bit in the
SSIF register, corresponding to the source vector of the system software interrupt.
Note: The SSIR[4-1] interrupt has the following priority order:
SSIR1 has the highest priority.
SSIR4 has the lowest priority.
0 No software interrupt is pending.
1h A software interrupt has been generated by writing the correct key value to The SSIR1 register.
2h A software interrupt has been generated by writing the correct key value to The SSIR2 register.
3h A software interrupt has been generated by writing the correct key value to The SSIRS3 register.
4h A software interrupt has been generated by writing the correct key value to The SSIR4 register.
5h-FFh Reserved
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2.5.1.51 System Software Interrupt Flag Register (SSIF)

The SSIF register, shown in Figure 2-58 and described in Table 2-70, contains software interrupt flag
status information.

Figure 2-58. System Software Interrupt Flag Register (SSIF) (offset = F8h)

31 16
‘ Reserved ‘
R-0
15 8
’ Reserved ‘
R-0
7 4 3 2 1 0
‘ Reserved SSI_FLAG4 SSI_FLAG3 SSI_FLAG2 SSI_FLAG1 ‘
R-0 R/WC-0 R/WC-0 R/WC-0 R/WC-0

LEGEND: R/W = Read/Write; R = Read only; C = Clear; -n = value after reset

Table 2-70. System Software Interrupt Flag Register (SSIF) Field Descriptions

Bit Field Value Description
31-4 | Reserved 0 Reads return 0. Writes have no effect.
3-0 SSI_FLAG[4-1] System software interrupt flag[4-1]. This flag is set when the correct SSKEY is written to the

SSIR register[4-1].

Note: A read from the SSIVEC register clears the corresponding SSI_FLAGJ[4-1] bit in the
SSIF, corresponding to the source vector of the system software interrupt.

0 Read: No IRQ/FIQ interrupt was generated since the bit was last cleared.
Write: The bit is unchanged.

1 Read: An IRQ/FIQ interrupt was generated.

Write: The bit is cleared to 0.
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2.5.2 Secondary System Control Registers (SYS2)

This section describes the secondary frame of system registers. The start address of the secondary
system module frame is FFFF E100h. The registers support 8-, 16-, and 32-bit writes. The offset is relative
to the system module frame start address.

Table 2-71 contains a list of the secondary system control registers.

NOTE: All additional registers in the secondary system frame are reserved.

Table 2-71. Secondary System Control Registers

Offset Acronym Register Description Section
00h PLLCTL3 PLL Control Register 3 Section 2.5.2.1
08h STCLKDIV CPU Logic BIST Clock Divider Section 2.5.2.2
24h ECPCNTL ECP Control Register. The ECPCNTL register has the mirrored Section 2.5.1.43

location at this address.
28h ECPCNTL1 ECP Control Register 1. Section 2.5.2.3
3Ch CLK2CNTRL Clock 2 Control Register Section 2.5.2.4
40h VCLKACON1 Peripheral Asynchronous Clock Configuration 1 Register Section 2.5.2.5
54h HCLKCNTL HCLK Control Register Section 2.5.2.6
70h CLKSLIP Clock Slip Control Register Section 2.5.2.7
78h IPAECCERREN IP ECC Error Enable Register Section 2.5.2.8
ECh EFC_CTLREG EFUSE Controller Control Register Section 2.5.2.9
FOh DIEIDL_REGO Die Identification Register Lower Word Section 2.5.2.10
F4h DIEIDH_REG1 Die Identification Register Upper Word Section 2.5.2.11
F8h DIEIDL_REG2 Die Identification Register Lower Word Section 2.5.2.12
FCh DIEIDH_REGS3 Die Identification Register Upper Word Section 2.5.2.13
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2.5.2.1 PLL Control Register 3 (PLLCTL3)

Figure 2-59. PLL Control Register 3 (PLLCTL3) (offset = 00h)

The PLLCTLS3 register is shown in Figure 2-59 and described in Table 2-72; controls the settings of PLL2
(Clock Source 6 - FPLL).

31 29 28 24 23 22 21 16
\ ODPLL2 PLLDIV2 | Reserved | REFCLKDIV2 |
R/WP-0 R/WP-4h R-0 R/WP-0
15 0
\ PLLMUL2 |
R/WP-1300h
LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset
Table 2-72. PLL Control Register 3 (PLLCTL3) Field Descriptions
Bit Field Value | Description
31-29 | ODPLL2 Internal PLL Output Divider
OD2 = ODPLL2 + 1, ranges from 1 to 8.
fpostﬁODCLKZ = foutpuLCLKZ / 0D2
Note: PLL output clock is gated off if ODPLL2 is changed while the PLL#2 is active.
0 fpostﬁODCLKZ = foutpuLCLKZ /1
1h fpostﬁODCLKZ = foutpuLCLKZ /12
7h fpostﬁODCLKZ = foutpuLCLKZ 18
28-24 | PLLDIV2 PLL2 Output Clock Divider
R2 = PLLDIV2 + 1, ranges from 1 to 32.
fPLLZ CLK = fpost_ODCLKZ / R2
0 fPLLZ CLK = fpost_ODCLKZ /1
1h fPLLZ CLK = fpost_ODCLKZ /2
1Fh foLiz ok = fpost_ODCLKZ /32
23-22 | Reserved 0 Value has no effect on PLL operation.
21-16 | REFCLKDIV2 Reference Clock Divider
NR2 = REFCLKDIV2 + 1, ranges from 1 to 64.
finteke = foscin / NR2
Note: This value should not be changed while the PLL2 is active.
0 finrerke = fosen /' 1
1h finrerke = fosen / 2
3Fh finteke = fosoin / 64
15-0 |PLLMUL2 PLL2 Multiplication Factor
NF2 = (PLLMUL2 / 256) + 1, valid multiplication factors are from 1 to 256.
fVCOCLKZ = fINTCLKZ x NF2
User and privileged mode (read):
Privileged mode (write):
100h fVCOCLKZ = fINTCLKZ x1
5B00h fVCOCLKZ = fINTCLKZ X 92
5C00h fVCOCLKZ = fINTCLKZ X 93
FFOOh fVCOCLKZ = fINTCLKZ X 256
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2.5.2.2 CPU Logic Bist Clock Divider (STCLKDIV)
This register is shown in Figure 2-60 and described in Table 2-73.

Figure 2-60. CPU Logic BIST Clock Prescaler (STCLKDIV) (offset = 08h)
31 27 26 24 23 16
\ Reserved \ CLKDIV | Reserved |
R-0 R/WP-0 R-0

15 0
’ Reserved ‘
R-0
LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-73. CPU Logic BIST Clock Prescaler (STCLKDIV) Field Descriptions

Bit Field Value Description
31-27 | Reserved 0 Reads return 0. Writes have no effect.
26-24 | CLKDIV 0 Clock divider/prescaler for CPU clock during logic BIST
23-0 | Reserved 0 Reads return 0. Writes have no effect.
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2.5.2.3 ECP Control Register 1 (ECPCNTL1)

The ECP register, shown in Figure 2-61 and described in Table 2-74, configures the ECLK2 pin in
functional mode.

NOTE: ECLK2 Functional mode configuration.

The ECLK2 pin must be placed into Functional mode by setting the ECPCLKFUN bitto 1 in
the SYSPCL1 register before a clock source will be visible on the ECLK pin.

Figure 2-61. ECP Control Register 1 (ECPCNTL1) (offset = 28h)

31 28 27 25 24 23 22 16
\ ECP_KEY | Reserved | ECPSSEL | ECPCOS | Reserved |
R/WP-5h R-0 RW-0  RMW-0 R-0
15 0
\ ECPDIV |
RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-74. ECP Control Register 1 (ECPCNTL1) Field Descriptions

Bit Field Value Description
31-28 |ECP_KEY Enable ECP clock logic for ECLK2.
Ah Clock functionality of ECP clock is enabled.
Others Clock functionality of ECP clock is disabled.
27-25 | Reserved 0 Reads return 0. Writes have no effect.
24 ECPSSEL This bit allows the selection between VCLK and OSCIN as the clock source for ECLK2.
0 VCLK is selected as the ECP clock source.
OSCIN is selected as the ECP clock source.
23 ECPCOS ECP continue on suspend.
Note: Suspend mode is entered while performing certain JTAG debugging operations.
0 ECLK output is disabled in suspend mode. ECLK output will be shut off and will not be seen on
the 1/0O pin of the device.
1 ECLK output is not disabled in suspend mode. ECLK output will not be shut off and will be seen
on the I/O pin of the device.
22-16 | Reserved 0 Reads return 0. Writes have no effect.
15-0 |ECPDIV 0-FFFFh ECP divider value. The value of ECPDIV bits determine the external clock (ECP clock) frequency
as a ratio of VBUS clock or OSCIN as shown in the formula:
ECLK = VCLKorOSCIN

(ECPDIV +1)
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2.5.2.4 Clock 2 Control Register (CLK2CNTRL)
This register is shown in Figure 2-62 and described in Table 2-75.
Figure 2-62. Clock 2 Control Register (CLK2CNTRL) (offset = 3Ch)
31 16
‘ Reserved ‘
R-0
15 12 11 8 7 4 3 0
’ Reserved Reserved Reserved VCLK3R ‘
R-0 R/WP-1h R-0 R/WP-1h
LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset
Table 2-75. Clock 2 Control Register (CLK2CNTRL) Field Descriptions
Bit Field Value Description
31-12 | Reserved 0 Reads return 0. Writes have no effect.
11-8 |Reserved Reads return value and writes allowed in privilege mode.
7-4 Reserved 0 Reads return 0. Writes have no effect.
3-0 VCLK3R VBUS clock3 ratio.
0 The ratio is HCLK divide by 1.
Fh The ratio is HCLK divided by 16.
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2.5.2.5 Peripheral Asynchronous Clock Configuration 1 Register (VCLKACONL1)
This register is shown in Figure 2-63 and described in Table 2-76.

Figure 2-63. Peripheral Asynchronous Clock Configuration 1 Register (VCLKACON1) [offset = 40h]

31 27 26 24
\ Reserved | VCLKA4R |
R-0 R/WP-1h
23 21 20 19 16
Reserved VCLKA4_DIV_ VCLKA4S
CDDIS
R-0 R/WP-0 R/WP-9h
15 11 10 8 7 5 4 0
Reserved Reserved Reserved Reserved
R-0 R/WP-1h R-0 R/WP-9h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-76. Peripheral Asynchronous Clock Configuration 1 Register (VCLKACONL1)
Field Descriptions

Bit | Field Value | Description
31-27 | Reserved 0 Reads return 0. Writes have no effect.
26-24 | VCLKA4R Clock divider for the VCLKA4 source. Output will be present on VCLKA4_DIVR.

VCLKA4 domain will be enabled by writing to the CDDIS register and VCLKA4_DIV_CDDIS bit.
It can inferred that VCLKA4_DIV clock is disabled when VCLKA4 clock is disabled.

0 The ratio is VCLKA4 divided by 1.

7h The ratio is VCLKA4 divided by 8.
23-21 | Reserved 0 Reads return 0. Writes have no effect.
20 |VCLKA4_DIV_CDDIS Disable the VCLKAA4 divider output.
VCLKA4 domain will be enabled by writing to the CDDIS register.
Enable the prescaled VCLKA4 clock on VCLKA4_DIVR.
Disable the prescaled VCLKA4 clock on VCLKA4_DIVR.

19-16 | VCLKA4S Peripheral asynchronous clock4 source.
0 Clock source0 is the source for peripheral asynchronous clock4.
1h Clock sourcel is the source for peripheral asynchronous clock4.
2h Clock source? is the source for peripheral asynchronous clock4.
3h Clock source3 is the source for peripheral asynchronous clock4.
4h Clock source4 is the source for peripheral asynchronous clock4.
5h Clock source5 is the source for peripheral asynchronous clock4.
6h Clock source6 is the source for peripheral asynchronous clock4.
7h Clock source? is the source for peripheral asynchronous clock4.

8h-Fh | VCLK or a divided VCLK is the source for peripheral asynchronous clock4. See the device-
specific data manual for details.

15-0 | Reserved 109h Reserved

NOTE: Non-implemented clock sources should not be enabled or used. A list of the available clock
sources is shown in the Table 2-29.
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2.5.2.6 HCLK Control Register (HCLKCNTL)
This register is shown in Figure 2-64 and described in Table 2-77.
Figure 2-64. HCLK Control Register (HCLKCNTL) (offset = 54h)
31 16
‘ Reserved ‘
R-0
15 2 1 0
’ Reserved HCLKR ‘
R-0 R/WP-0
LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset
Table 2-77. HCLK Control Register (HCLKCNTL) Field Descriptions
Bit Field Value | Description
31-2 | Reserved 0 Reads return 0. Writes have no effect.
1-0 HCLKR HCLK divider value. The value of HCLKR bits determine the HCLK frequency as a ratio of GCLK1.
0 HCLK is equal to GCLK1 divide by 1.
1h HCLK is equal to GCLK1 divide by 2.
2h HCLK is equal to GCLK1 divide by 3.
3h HCLK is equal to GCLK1 divide by 4.
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2.5.2.7 Clock Slip Control Register (CLKSLIP)

This register is shown in Figure 2-65 and described in Table 2-78. For information on filtering the FBSLIP,
see Section 2.5.1.34.

Figure 2-65. Clock Slip Control Register (CLKSLIP) (offset = 70h)

31 16
‘ Reserved ‘
R-0
15 14 13 8 7 4 3 0
\ Reserved PLL1_RFSLIP_FILTER_COUNT Reserved PLL1_RFSLIP_FILTER_KEY \
R-0 R/WP-0 R-0 R/WP-5h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-78. Clock Slip Control Register (CLKSLIP) Field Descriptions

Bit Field Value | Description
31-14 | Reserved 0 Reads return 0. Writes have no effect.
13-8 PLL1_RFSLIP_FILTER_COUNT PLL RFSLIP down counter programmed value. Count is on 10M clock.

On reset, counter value is 0. Counter must be programmed to a non-zero value
and enabled for the filtering to be enabled.

0 Filtering is disabled.
1h Filtering is enabled. Every slip is recognized.

2h Filtering is enabled. The slip must be at least 2 HF LPO cycles wide in order to
be recognized as a slip.

3Fh Filtering is enabled. The RFSLIP must be at least 63 HF LPO cycles wide in
order to be recognized as a slip.

7-4 Reserved 0 Reads return 0. Writes have no effect.

3-0 PLL1_RFSLIP_FILTER_KEY Enable the PLL RFSLIP filtering.

5h On reset, the PLL RFSLIP filter is disabled and the PLL RFSLIP passes through.
Fh This is an unsupported value. You should avoid writing this value to this bit field.

Others | PLL RFSLIP filtering is enabled. Recommended to program Ah in this bit field.
Enabling of the PLL RFSLIP occurs when the KEY is programmed and a non-
zero value is present in the COUNT field.
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2528

IP ECC Error Enable Register (IPLECCERREN)
This register is shown in Figure 2-66 and described in Table 2-79.

Figure 2-66. IP ECC Error Enable Register (IPLECCERREN) (offset = 78h)

31 24 23 20 19 16
\ Reserved Reserved \ Reserved \ Reserved \
R-0 R/WP-5h R/WP-5h
15 8 7 4 3 0
] Reserved IP2_ECC_KEY \ Reserved \ IP1_ECC_KEY \
R-0 R/WP-5h R-0 R/WP-5h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-79. Clock Slip Register (CLKSLIP) Field Descriptions

Bit Field Value | Description

31-28 | Reserved 0 Reads return 0. Writes have no effect.

27-24 | Reserved 0-Fh Reads return 0 or 1 and depends on what is written in privileged mode. The
functionality of this bit is unavailable in this device.

23-20 | Reserved 0 Reads return 0. Writes have no effect.

19-16 | Reserved 0-Fh Reads return 0 or 1 and depends on what is written in privileged mode. The
functionality of this bit is unavailable in this device.

15-12 | Reserved 0 Reads return 0. Writes have no effect.

11-8 IP2_ECC_KEY ECC Error Enable Key for PS_SCR_M master. There is an ECC Evaluation block
inside the CPU Interconnect Subsystem responsible for ECC correction and detection
on the data path for transactions initiated by the PS_SCR_M master. If an ECC error
(either single-bit or double-bit error) is detected, then the corresponding error signal is
asserted if ECC enable key written to IP2_ECC_KEY is Ah.

Others | Disable ECC error generation for ECC errors detected on PS_SCR_M master by the
CPU Interconnect Subsystem.

Ah Enable ECC error generation for ECC errors detected on PS_SCR_M master by the
CPU Interconnect Subsystem.

7-4 Reserved 0 Reads return 0. Writes have no effect.

3-0 IP1_ECC_KEY ECC Error Enable Key for DMA Port A master. There is an ECC Evaluation block
inside the CPU Interconnect Subsystem responsible for ECC correction and detection
on the data path for transactions initiated by the DMA Port A master. If an ECC error
(either single-bit or double-bit error) is detected, then the corresponding error signal is
asserted if ECC enable key written to IP1_ECC_KEY is Ah.

Others | Disable ECC error generation for ECC errors detected on DMA Port A master by the
CPU Interconnect Subsystem.
Ah Enable ECC error generation for ECC errors detected on DMA Port A master by the
CPU Interconnect Subsystem.
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2.5.2.9 EFUSE Controller Control Register (EFC_CTLREG)
This register is shown in Figure 2-67 and described in Table 2-80.

Figure 2-67. EFUSE Controller Control Register (EFC_CTLREG) (offset = ECh)

31 16

Reserved
R-0

15
] Reserved EFC_INSTR_WEN \

R-0 R/WP-5h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-80. EFUSE Controller Control Register (EFC_CTLREG) Field Descriptions

Bit Field Value Description
31-4 |Reserved 0 Reads return 0. Writes have no effect.
3-0 EFC_INSTR_WEN Enable user write of 4 EFUSE controller instructions.

SYS module generates the enable signal that will be tied to OCP_FROM_WRITE_DISABLE
on efuse controller port.

Ah Writing of instructions (Program, ProgramCRA, RunAutoload, and LoadFuseScanchain) to
EFC is allowed.

Others Writing of instructions (Program, ProgramCRA, RunAutoload, and LoadFuseScanchain) in
EFC registers is blocked.

2.5.2.10 Die Identification Register Lower Word (DIEIDL_REGO)

The DIEIDL_REGO register is a duplicate of the DIEIDL register, see Section 2.5.1.28. The DIEIDL_REGO
register, shown in Figure 2-68 and described in Table 2-81, contains information about the die wafer
number, and X, Y wafer coordinates.

Figure 2-68. Die Identification Register, Lower Word (DIEIDL_REGO) [offset = FOh]

31 24 23 16
\ WAFER # \ Y WAFER COORDINATE
R-D R-D
15 2 1n 0
Y WAFER COORDINATE X WAFER COORDINATE
R-D R-D

LEGEND: R = Read only; D = value is device specific; -n = value after reset

Table 2-81. Die Identification Register, Lower Word (DIEIDL_REGO) Field Descriptions

Bit Field Description
31-24 | WAFER # These read-only bits contain the wafer number of the device.
23-12 | Y WAFER COORDINATE These read-only bits contain the Y wafer coordinate of the device.
11-0 | X WAFER COORDINATE These read-only bits contain the X wafer coordinate of the device.

NOTE: Die Identification Information

The die identification information will vary from unit to unit. This information is programmed
by Tl as part of the initial device test procedure.
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2.5.2.11 Die Identification Register Upper Word (DIEIDH_REG1)
The DIEIDH_REGLI register is a duplicate of the DIEIDH register, see Section 2.5.1.29. The
DIEIDH_REGL1 register, shown in Figure 2-69 and described in Table 2-82, contains information about the
die lot number.

Figure 2-69. Die Identification Register, Upper Word (DIEIDH_REG1) [offset = F4h]

31 24 23
Reserved ‘ LOT #
R-D

R-0

16

15
LOT #

|
R-D

LEGEND: R = Read only; D = value is device specific; -n = value after reset

Table 2-82. Die Identification Register, Upper Word (DIEIDH_REG1) Field Descriptions

Bit Field Description
31-24 | Reserved Reserved for Tl use. Writes have no effect.
23-0 |[LOT# This read-only register contains the device lot number.

NOTE: Die Identification Information
The die identification information will vary from unit to unit. This information is programmed
by TI as part of the initial device test procedure.

2.5.2.12 Die Identification Register Lower Word (DIEIDL_REG?2)
This register is shown in Figure 2-70 and described in Table 2-83.

Figure 2-70. Die Identification Register, Lower Word (DIEIDL_REG2) [offset = F8h]

31
DIEIDL2

R-X

LEGEND: R = Read only; X = value is unchanged after reset; -n = value after reset

Table 2-83. Die Identification Register, Lower Word (DIEIDL_REG?2) Field Descriptions

Bit | Field Value Description
31-0 | DIEIDL2(95-64) 0-FFFF FFFFh This read-only register contains the lower word (95:64) of the die ID information. The
contents of this register is reserved.
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2.5.2.13 Die Identification Register Upper Word (DIEIDH_REG3)
This register is shown in Figure 2-71 and described in Table 2-84.

Figure 2-71. Die Identification Register, Upper Word (DIEIDH_REG3) [offset = FCh]

31

DIEIDH2

R-X

LEGEND: R = Read only; X = value is unchanged after reset ; -n = value after reset

Table 2-84. Die Identification Register, Upper Word (DIEIDH_REG3) Field Descriptions

Bit |Field

Value

Description

31-0 | DIEIDH2(127-96) 0-FFFF FFFFh

This read-only register contains the upper word (127:97) of the die ID information. The
contents of this register is reserved.
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2.5.3 Peripheral Central Resource (PCR) Control Registers

This section describes the Peripheral Central Resource (PCR) control registers. The are three PCRx in

this microcontroller. The start address of the PCR1 register frame is FFFF 1000h. The start address of the

PCR2 register frame is FCFF 1000h. The start address of the PCR3 register frame is FFF7 8000h.

Table 2-85 lists the registers in the PCR, which are used to configure the following main functionalities:

» Protection control to the peripherals in PCS (Peripheral Memory) and PS (Peripheral) regions.

» Powerdown control to the peripherals in PCS (Peripheral Memory) and PS (Peripheral) regions.

» Powerdown control to the CoreSight debug peripherals in debug frame region from FFAO 0000h to
FFAF FFFFh.

» Master-ID Filtering control to the peripherals in PS (Peripheral), PPS (Privileged Peripheral) , PPSE
(Privileged Peripheral Extended) regions.

» Master-ID Filtering control to the peripheral memories in PCS (Peripheral Memory), and PPCS
(Privileged Peripheral Memory) regions.

The following sections provide detailed information about these registers. Not all chip selects exist on this

device.
Table 2-85. Peripheral Central Resource Control Registers
Offset Acronym Register Description Section
00h PMPROTSETO Peripheral Memory Protection Set Register 0 Section 2.5.3.1
04h PMPROTSET1 Peripheral Memory Protection Set Register 1 Section 2.5.3.2
10h PMPROTCLRO Peripheral Memory Protection Clear Register 0 Section 2.5.3.3
14h PMPROTCLR1 Peripheral Memory Protection Clear Register 1 Section 2.5.3.4
20h PPROTSETO Peripheral Protection Set Register 0 Section 2.5.3.5
24h PPROTSET1 Peripheral Protection Set Register 1 Section 2.5.3.6
28h PPROTSET2 Peripheral Protection Set Register 2 Section 2.5.3.7
2Ch PPROTSET3 Peripheral Protection Set Register 3 Section 2.5.3.8
40h PPROTCLRO Peripheral Protection Clear Register 0 Section 2.5.3.9
44h PPROTCLR1 Peripheral Protection Clear Register 1 Section 2.5.3.10
48h PPROTCLR2 Peripheral Protection Clear Register 2 Section 2.5.3.11
4Ch PPROTCLRS3 Peripheral Protection Clear Register 3 Section 2.5.3.12
60h PCSPWRDWNSETO Peripheral Memory Power-Down Set Register 0 Section 2.5.3.13
64h PCSPWRDWNSET1 Peripheral Memory Power-Down Set Register 1 Section 2.5.3.14
70h PCSPWRDWNCLRO Peripheral Memory Power-Down Clear Register 0 Section 2.5.3.15
74h PCSPWRDWNCLR1 Peripheral Memory Power-Down Clear Register 1 Section 2.5.3.16
80h PSPWRDWNSETO Peripheral Power-Down Set Register 0 Section 2.5.3.17
84h PSPWRDWNSET1 Peripheral Power-Down Set Register 1 Section 2.5.3.18
88h PSPWRDWNSET2 Peripheral Power-Down Set Register 2 Section 2.5.3.19
8Ch PSPWRDWNSET3 Peripheral Power-Down Set Register 3 Section 2.5.3.20
AOh PSPWRDWNCLRO Peripheral Power-Down Clear Register 0 Section 2.5.3.21
Adh PSPWRDWNCLR1 Peripheral Power-Down Clear Register 1 Section 2.5.3.22
A8h PSPWRDWNCLR2 Peripheral Power-Down Clear Register 2 Section 2.5.3.23
ACh PSPWRDWNCLR3 Peripheral Power-Down Clear Register 3 Section 2.5.3.24
COh PDPWRDWNSET Debug Frame Power-Down Set Register Section 2.5.3.25
C4h PDPWRDWNCLR Debug Frame Power-Down Clear Register Section 2.5.3.26
200h MSTIDWRENA MasterID Protection Write Enable Register Section 2.5.3.27
204h MSTIDENA MasterID Protection Enable Register Section 2.5.3.28
208h MSTIDDIAGCTRL MasterID Diagnostic Control Register Section 2.5.3.29
300h PSOMSTID_L Peripheral Frame 0 Master-ID Protection Register_L Section 2.5.3.30
304h PSOMSTID_H Peripheral Frame 0 Master-ID Protection Register_H Section 2.5.3.31
308h PS1IMSTID_L Peripheral Frame 1 Master-ID Protection Register_L Section 2.5.3.32
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Table 2-85. Peripheral Central Resource Control Registers (continued)

Offset

Acronym

Register Description

Section

30Ch
310h
314h
318h
31Ch
320h
324h
328h
32Ch
330h
334h
338h
33Ch
340h
344h
348h
34Ch
350h
354h
358h
35Ch
360h
364h
368h
36Ch
370h
374h
378h
37Ch
380h
384h
388h
38Ch
390h
394h
398h
39Ch
3A0h
3A4h
3A8h
3ACh
3B0Oh
3B4h
3B8h
3BCh
3COh
3C4h

PS1MSTID_H
PS2MSTID_L
PS2MSTID_H
PS3MSTID_L
PS3MSTID_H
PSAMSTID_L
PS4MSTID_H
PS5MSTID_L
PS5MSTID_H
PS6MSTID_L
PS6MSTID_H
PS7MSTID_L
PS7MSTID_H
PS8MSTID_L
PS8MSTID_H
PSOMSTID_L
PSOMSTID_H
PS10MSTID_L
PS10MSTID_H
PS11IMSTID_L
PS11IMSTID_H
PS12MSTID_L
PS12MSTID_H
PS13MSTID_L
PS13MSTID_H
PS14MSTID_L
PS14MSTID_H
PS15MSTID_L
PS15MSTID_H
PS16MSTID_L
PS16MSTID_H
PS17MSTID_L
PS17MSTID_H
PS18MSTID_L
PS18MSTID_H
PS19MSTID_L
PS19MSTID_H
PS20MSTID_L
PS20MSTID_H
PS21IMSTID_L
PS21MSTID_H
PS22MSTID_L
PS22MSTID_H
PS23MSTID_L
PS23MSTID_H
PS24MSTID_L
PS24MSTID_H

Peripheral Frame 1 Master-ID Protection Register_H
Peripheral Frame 2 Master-ID Protection Register_L
Peripheral Frame 2 Master-ID Protection Register_H
Peripheral Frame 3 Master-ID Protection Register_L
Peripheral Frame 3 Master-ID Protection Register_H
Peripheral Frame 4 Master-ID Protection Register_L
Peripheral Frame 4 Master-ID Protection Register_H
Peripheral Frame 5 Master-ID Protection Register_L
Peripheral Frame 5 Master-ID Protection Register_H
Peripheral Frame 6 Master-ID Protection Register_L
Peripheral Frame 6 Master-ID Protection Register_H
Peripheral Frame 7 Master-ID Protection Register_L
Peripheral Frame 7 Master-ID Protection Register_H
Peripheral Frame 8 Master-ID Protection Register_L
Peripheral Frame 8 Master-ID Protection Register_H
Peripheral Frame 9 Master-ID Protection Register_L
Peripheral Frame 9 Master-ID Protection Register_H
Peripheral Frame 10 Master-ID Protection Register_L
Peripheral Frame 10 Master-ID Protection Register_H
Peripheral Frame 11 Master-ID Protection Register_L
Peripheral Frame 11 Master-ID Protection Register_H
Peripheral Frame 12 Master-ID Protection Register_L
Peripheral Frame 12 Master-ID Protection Register_H
Peripheral Frame 13 Master-ID Protection Register_L
Peripheral Frame 13 Master-ID Protection Register_H
Peripheral Frame 14 Master-ID Protection Register_L
Peripheral Frame 14 Master-ID Protection Register_H
Peripheral Frame 15 Master-ID Protection Register_L
Peripheral Frame 15 Master-ID Protection Register_H
Peripheral Frame 16 Master-ID Protection Register_L
Peripheral Frame 16 Master-ID Protection Register_H
Peripheral Frame 17 Master-ID Protection Register_L
Peripheral Frame 17 Master-ID Protection Register_H
Peripheral Frame 18 Master-ID Protection Register_L
Peripheral Frame 18 Master-ID Protection Register_H
Peripheral Frame 19 Master-ID Protection Register_L
Peripheral Frame 19 Master-ID Protection Register_H
Peripheral Frame 20 Master-ID Protection Register_L
Peripheral Frame 20 Master-ID Protection Register_H
Peripheral Frame 21 Master-ID Protection Register_L
Peripheral Frame 21 Master-ID Protection Register_H
Peripheral Frame 22 Master-ID Protection Register_L
Peripheral Frame 22 Master-ID Protection Register_H
Peripheral Frame 23 Master-ID Protection Register_L
Peripheral Frame 23 Master-ID Protection Register_H
Peripheral Frame 24 Master-ID Protection Register_L
Peripheral Frame 24 Master-ID Protection Register_H

Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
Section 2.5.3.32
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Table 2-85. Peripheral Central Resource Control Registers (continued)

Offset Acronym Register Description Section
3C8h PS25MSTID_L Peripheral Frame 25 Master-ID Protection Register_L Section 2.5.3.32
3CCh PS25MSTID_H Peripheral Frame 25 Master-ID Protection Register_H Section 2.5.3.32
3D0Oh PS26MSTID_L Peripheral Frame 26 Master-ID Protection Register_L Section 2.5.3.32
3D4h PS26MSTID_H Peripheral Frame 26 Master-ID Protection Register_H Section 2.5.3.32
3D8h PS27MSTID_L Peripheral Frame 27 Master-ID Protection Register_L Section 2.5.3.32
3DCh PS27MSTID_H Peripheral Frame 27 Master-ID Protection Register_H Section 2.5.3.32
3EOh PS28MSTID_L Peripheral Frame 28 Master-ID Protection Register_L Section 2.5.3.32
3E4h PS28MSTID_H Peripheral Frame 28 Master-ID Protection Register_H Section 2.5.3.32
3E8h PS29MSTID_L Peripheral Frame 29 Master-ID Protection Register_L Section 2.5.3.32
3ECh PS29MSTID_H Peripheral Frame 29 Master-ID Protection Register_H Section 2.5.3.32
3EOh PS30MSTID_L Peripheral Frame 30 Master-ID Protection Register_L Section 2.5.3.32
3F4h PS30MSTID_H Peripheral Frame 30 Master-ID Protection Register_H Section 2.5.3.32
3F8h PS31MSTID_L Peripheral Frame 31 Master-ID Protection Register_L Section 2.5.3.32
3FCh PS31MSTID_H Peripheral Frame 31 Master-ID Protection Register_H Section 2.5.3.32
400h PPSOMSTID_L Privileged Peripheral Frame 0 Master-ID Protection Register_L Section 2.5.3.33
404h PPSOMSTID_H Privileged Peripheral Frame 0 Master-ID Protection Register_H Section 2.5.3.34
408h PPS1IMSTID_L Privileged Peripheral Frame 1 Master-ID Protection Register_L Section 2.5.3.35
40Ch PPS1IMSTID_H Privileged Peripheral Frame 1 Master-ID Protection Register_H Section 2.5.3.35
410h PPS2MSTID_L Privileged Peripheral Frame 2 Master-ID Protection Register_L Section 2.5.3.35
414h PPS2MSTID_H Privileged Peripheral Frame 2 Master-ID Protection Register_H Section 2.5.3.35
418h PPS3MSTID_L Privileged Peripheral Frame 3 Master-ID Protection Register_L Section 2.5.3.35
41Ch PPS3MSTID_H Privileged Peripheral Frame 3 Master-ID Protection Register_H Section 2.5.3.35
420h PPSAMSTID_L Privileged Peripheral Frame 4 Master-ID Protection Register_L Section 2.5.3.35
424h PPS4AMSTID_H Privileged Peripheral Frame 4 Master-ID Protection Register_H Section 2.5.3.35
428h PPS5MSTID_L Privileged Peripheral Frame 5 Master-ID Protection Register_L Section 2.5.3.35
42Ch PPS5MSTID_H Privileged Peripheral Frame 5 Master-ID Protection Register_H Section 2.5.3.35
430h PPSEMSTID_L Privileged Peripheral Frame 6 Master-ID Protection Register_L Section 2.5.3.35
434h PPSEMSTID_H Privileged Peripheral Frame 6 Master-ID Protection Register_H Section 2.5.3.35
438h PPS7MSTID_L Privileged Peripheral Frame 7 Master-ID Protection Register_L Section 2.5.3.35
43Ch PPS7MSTID_H Privileged Peripheral Frame 7 Master-ID Protection Register_H Section 2.5.3.35
440h PPSEOMSTID_L Privilege Peripheral Extended Frame 0 Master-ID Protection Section 2.5.3.36
Register_L
444h PPSEOMSTID_H Privilege Peripheral Extended Frame 0 Master-ID Protection Section 2.5.3.37
Register_H
448h PPSE1MSTID_L Privilege Peripheral Extended Frame 1 Master-ID Protection Section 2.5.3.38
Register_L
44Ch PPSE1IMSTID_H Privilege Peripheral Extended Frame 1 Master-ID Protection Section 2.5.3.38
Register_H
450h PPSE2MSTID_L Privilege Peripheral Extended Frame 2 Master-ID Protection Section 2.5.3.38
Register_L
454h PPSE2MSTID_H Privilege Peripheral Extended Frame 2 Master-ID Protection Section 2.5.3.38
Register_H
458h PPSE3MSTID_L Privilege Peripheral Extended Frame 3 Master-ID Protection Section 2.5.3.38
Register_L
45Ch PPSE3MSTID_H Privilege Peripheral Extended Frame 3 Master-ID Protection Section 2.5.3.38
Register_H
460h PPSE4AMSTID_L Privilege Peripheral Extended Frame 4 Master-ID Protection Section 2.5.3.38
Register_L
464h PPSE4MSTID_H Privilege Peripheral Extended Frame 4 Master-ID Protection Section 2.5.3.38
Register_H
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Table 2-85. Peripheral Central Resource Control Registers (continued)

Offset

Acronym

Register Description

Section

468h

46Ch

470h

474h

478h

47Ch

480h

484h

488h

48Ch

490h

494h

498h

49Ch

4A0h

4A4h

4A8h

4ACh

4BOh

4B4h

4B8h

4BCh

4C0h

4C4h

4C8h

4CCh

4D0h

4D4h

PPSESMSTID_L

PPSESMSTID_H

PPSEGMSTID_L

PPSE6MSTID_H

PPSE7MSTID_L

PPSE7MSTID_H

PPSE8SMSTID_L

PPSESMSTID_H

PPSEOMSTID_L

PPSEOMSTID_H

PPSE10MSTID_L

PPSE10MSTID_H

PPSE11MSTID_L

PPSE11MSTID_H

PPSE12MSTID_L

PPSE12MSTID_H

PPSE13MSTID_L

PPSE13MSTID_H

PPSE14MSTID_L

PPSE14MSTID_H

PPSE15MSTID_L

PPSE15MSTID_H

PPSE16MSTID_L

PPSE16MSTID_H

PPSE17MSTID_L

PPSE17MSTID_H

PPSE18MSTID_L

PPSE18MSTID_H

Privilege Peripheral Extended Frame 5 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 5 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 6 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 6 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 7 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 7 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 8 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 8 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 9 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 9 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 10 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 10 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 11 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 11 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 12 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 12 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 13 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 13 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 14 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 14 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 15 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 15 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 16 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 16 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 17 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 17 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 18 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 18 Master-ID Protection
Register_H

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38
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Table 2-85. Peripheral Central Resource Control Registers (continued)

Offset

Acronym

Register Description

Section

4D8h

4DCh

4EOh

4E4h

4E8h

4ECh

4EOh

4F4h

4F8h

4FCh

500h

504h

508h

50Ch

510h

514h

518h

51Ch

520h

524h

528h

52Ch

530h

534h

538h

53Ch

540h
544h
548h
54Ch

PPSE19MSTID_L

PPSE19MSTID_H

PPSE20MSTID_L

PPSE20MSTID_H

PPSE21MSTID_L

PPSE21IMSTID_H

PPSE22MSTID_L

PPSE22MSTID_H

PPSE23MSTID_L

PPSE23MSTID_H

PPSE24MSTID_L

PPSE24MSTID_H

PPSE25MSTID_L

PPSE25MSTID_H

PPSE26MSTID_L

PPSE26MSTID_H

PPSE27MSTID_L

PPSE27MSTID_H

PPSE28MSTID_L

PPSE28MSTID_H

PPSE29MSTID_L

PPSE29MSTID_H

PPSE30MSTID_L

PPSE30MSTID_H

PPSE31IMSTID_L

PPSE31MSTID_H

PCSOMSTID
PCS1MSTID
PCS2MSTID
PCS3MSTID

Privilege Peripheral Extended Frame 19 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 19 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 20 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 20 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 21 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 21 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 22 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 22 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 23 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 23 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 24 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 24 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 25 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 25 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 26 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 26 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 27 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 27 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 28 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 28 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 29 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 29 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 30 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 30 Master-ID Protection
Register_H

Privilege Peripheral Extended Frame 31 Master-ID Protection
Register_L

Privilege Peripheral Extended Frame 31 Master-ID Protection
Register_H

Peripheral Memory Frame Master-ID Protection Register0
Peripheral Memory Frame Master-ID Protection Registerl
Peripheral Memory Frame Master-ID Protection Register2
Peripheral Memory Frame Master-ID Protection Register3

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.38

Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
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Table 2-85. Peripheral Central Resource Control Registers (continued)

Offset

Acronym

Register Description

Section

550h
554h
558h
55Ch
560h
564h
568h
56Ch
570h
574h
578h
57Ch
580h
584h
588h
58Ch
590h
594h
598h
59Ch
5A0h
5A4h
5A8h
5ACh
5B0Oh
5B4h
5B8h
5BCh
5COh

5C4h

5C8h

5CCh

5D0h

5D4h

5D8h

5DCh

PCS4AMSTID

PCS5MSTID

PCSE6MSTID

PCS7MSTID

PCS8MSTID

PCSOMSTID

PCS10MSTID
PCS11MSTID
PCS12MSTID
PCS13MSTID
PCS14MSTID
PCS15MSTID
PCS16MSTID
PCS17MSTID
PCS18MSTID
PCS19MSTID
PCS20MSTID
PCS21MSTID
PCS22MSTID
PCS23MSTID
PCS24MSTID
PCS25MSTID
PCS26MSTID
PCS27MSTID
PCS28MSTID
PCS29MSTID
PCS30MSTID
PCS31MSTID
PPCSOMSTID

PPCS1IMSTID

PPCS2MSTID

PPCS3MSTID

PPCS4MSTID

PPCS5MSTID

PPCS6MSTID

PPCS7MSTID

Peripheral Memory Frame Master-ID Protection Register4

Peripheral Memory Frame Master-ID Protection Register5

Peripheral Memory Frame Master-ID Protection Register6

Peripheral Memory Frame Master-ID Protection Register7

Peripheral Memory Frame Master-ID Protection Register8

Peripheral Memory Frame Master-ID Protection Register9

Peripheral Memory Frame Master-ID Protection Register10
Peripheral Memory Frame Master-ID Protection Register1l
Peripheral Memory Frame Master-ID Protection Register12
Peripheral Memory Frame Master-ID Protection Register13
Peripheral Memory Frame Master-ID Protection Register14
Peripheral Memory Frame Master-ID Protection Register15
Peripheral Memory Frame Master-ID Protection Register16
Peripheral Memory Frame Master-ID Protection Register17
Peripheral Memory Frame Master-ID Protection Register18
Peripheral Memory Frame Master-ID Protection Register19
Peripheral Memory Frame Master-ID Protection Register20
Peripheral Memory Frame Master-ID Protection Register21
Peripheral Memory Frame Master-ID Protection Register22
Peripheral Memory Frame Master-ID Protection Register23
Peripheral Memory Frame Master-ID Protection Register24
Peripheral Memory Frame Master-ID Protection Register25
Peripheral Memory Frame Master-ID Protection Register26
Peripheral Memory Frame Master-ID Protection Register27
Peripheral Memory Frame Master-ID Protection Register28
Peripheral Memory Frame Master-ID Protection Register29
Peripheral Memory Frame Master-ID Protection Register30
Peripheral Memory Frame Master-ID Protection Register31

Privileged Peripheral Memory Frame Master-ID Protection
Register0

Privileged Peripheral Memory Frame Master-ID Protection
Registerl

Privileged Peripheral Memory Frame Master-ID Protection
Register2

Privileged Peripheral Memory Frame Master-ID Protection
Register3

Privileged Peripheral Memory Frame Master-ID Protection
Register4

Privileged Peripheral Memory Frame Master-ID Protection
Register5

Privileged Peripheral Memory Frame Master-ID Protection
Register6

Privileged Peripheral Memory Frame Master-ID Protection
Register7

Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.39
Section 2.5.3.40

Section 2.5.3.40

Section 2.5.3.40

Section 2.5.3.40

Section 2.5.3.40

Section 2.5.3.40

Section 2.5.3.40

Section 2.5.3.40
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2.5.3.1 Peripheral Memory Protection Set Register 0 (PMPROTSETO)
This register is shown in Figure 2-72 and described in Table 2-86.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to non-implemented bits have no effect and reads are 0.

Figure 2-72. Peripheral Memory Protection Set Register 0 (PMPROTSETO) (offset = 00h)
31 0
PCS[31-0]PROTSET \
R/WP-0
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-86. Peripheral Memory Protection Set Register 0 (PMPROTSETO) Field Descriptions

Bit Field Value | Description
31-0 |PCS[31-0]PROTSET Peripheral memory frame protection set.
0 Read: The peripheral memory framen can be written to and read from in both user and

privileged modes.
Write: The bit is unchanged.

1 Read: The peripheral memory framen can be written to only in privileged mode, but it can be
read in both user and privileged modes.

Write: The corresponding bit in PMPROTSETO and PMPROTCLRO registers is set to 1.

2.5.3.2 Peripheral Memory Protection Set Register 1 (PMPROTSET1)
This register is shown in Figure 2-73 and described in Table 2-87.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-73. Peripheral Memory Protection Set Register 1 (PMPROTSET1) (offset = 04h)
31 0
PCS[63-32]PROTSET |
R/WP-0
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-87. Peripheral Memory Protection Set Register 1 (PMPROTSETL1) Field Descriptions

Bit Field Value | Description
31-0 |PCS[63-32]PROTSET Peripheral memory frame protection set.
0 Read: The peripheral memory framen can be written to and read from in both user and

privileged modes.
Write: The bit is unchanged.

1 Read: The peripheral memory framen can be written to only in privileged mode, but it can be
read in both user and privileged modes.

Write: The corresponding bit in PMPROTSET1 and PMPROTCLRL1 registers is set to 1.
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2.5.3.3 Peripheral Memory Protection Clear Register 0 (PMPROTCLRO)
This register is shown in Figure 2-74 and described in Table 2-88.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-74. Peripheral Memory Protection Clear Register 0 (PMPROTCLRO) (offset = 10h)
31 0
PCS[31-0]PROTCLR |
R/WP-0
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-88. Peripheral Memory Protection Clear Register 0 (PMPROTCLRO) Field Descriptions

Bit Field Value | Description
31-0 | PCS[31-0]PROTCLR Peripheral memory frame protection clear.
0 Read: The peripheral memory framen can be written to and read from in both user and

privileged modes.
Write: The bit is unchanged.

1 Read: The peripheral memory framen can be written to only in privileged mode, but it can be
read in both user and privileged modes.

Write: The corresponding bit in PMPROTSETO and PMPROTCLRO registers is cleared to 0.

2.5.3.4 Peripheral Memory Protection Clear Register 1 (PMPROTCLR1)
This register is shown in Figure 2-75 and described in Table 2-89.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-75. Peripheral Memory Protection Clear Register 1 (PMPROTCLR1) (offset = 14h)
31 0
PCS[63-32]PROTCLR |
R/WP-0
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-89. Peripheral Memory Protection Clear Register 1 (PMPROTCLR1) Field Descriptions

Bit Field Value | Description
31-0 |PCS[63-32]PROTCLR Peripheral memory frame protection clear.
0 Read: The peripheral memory framen can be written to and read from in both user and

privileged modes.
Write: The bit is unchanged.

1 Read: The peripheral memory framen can be written to only in privileged mode, but it can be
read in both user and privileged modes.

Write: The corresponding bit in PMPROTSET1 and PMPROTCLRL1 registers is cleared to 0.
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2.5.3.5 Peripheral Protection Set Register 0 (PPROTSETO)
There is one bit for each quadrant for PSO to PS7.

The following are the ways that quadrants are used within a PS frame:
a. The slave uses all the four quadrants.

Only the bit corresponding to the quadrant 0 of PSn is implemented. It protects the whole 1K-byte
frame. The remaining three bits are not implemented.

b. The slave uses two quadrants.
Each quadrant has to be in one of these groups: (Quad 0 and Quad 1) or (Quad 2 and Quad 3).

For the group Quad0/Quad1, the bit quadrant O protects both quadrants 0 and 1. The bit quadrant 1 is
not implemented.

For the group Quad2/Quad3, the bit quadrant 2 protects both quadrants 2 and 3. The bit quadrant 3 is
not implemented

c. The slave uses only one quadrant.
In this case, the bit, as specified in Table 2-90, protects the slave.
The above arrangement is true for all the peripheral selects (PSO to PS31), presented in Section 2.5.3.6 -

Section 2.5.3.12. This register holds bits for PS0 to PS7 and is shown in Figure 2-76 and described in
Table 2-90.

NOTE: Writes to unimplemented bits have no effect and reads are O.

Figure 2-76. Peripheral Protection Set Register 0 (PPROTSETO) (offset = 20h)
31 0
PS[7-0]QUAD[3-0]PROTSET
R/WP-0
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-90. Peripheral Protection Set Register 0 (PPROTSETO) Field Descriptions

Bit Field Value | Description
31-0 | PS[7-0]QUADI[3-0] Peripheral select quadrant protection set.
PROTSET 0 Read: The peripheral select quadrant an be written to and read from in both user and

privileged modes.
Write: The bit is unchanged.

1 Read: The peripheral select quadrant can be written to only in privileged mode, but it can be
read in both user and privileged modes.

Write: The corresponding bit in PPROTSETO and PPROTCLRO registers is set to 1.
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2.5.3.6 Peripheral Protection Set Register 1 (PPROTSET1)

There is one bit for each quadrant for PS8 to PS15. The protection scheme is described in
Section 2.5.3.5. This register is shown in Figure 2-77 and described in Table 2-91.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-77. Peripheral Protection Set Register 1 (PPROTSET1) (offset = 24h)

PS[15-8]QUADI[3-0]PROTSET
R/WP-0
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-91. Peripheral Protection Set Register 1 (PPROTSET1) Field Descriptions

Bit Field Value | Description
31-0 | PS[15-8]QUADI3-0] Peripheral select quadrant protection set.
PROTSET 0 Read: The peripheral select quadrant can be written to and read from in both user and

privileged modes.
Write: The bit is unchanged.

1 Read: The peripheral select quadrant can be written to only in privileged mode, but it can be
read in both user and privileged modes.

Write: The corresponding bit in PPROTSET1 and PPROTCLR1 registers is set to 1.

2.5.3.7 Peripheral Protection Set Register 2 (PPROTSET2)

There is one hit for each quadrant for PS16 to PS23. The protection scheme is described in
Section 2.5.3.5. This register is shown in Figure 2-78 and described in Table 2-92.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-78. Peripheral Protection Set Register 2 (PPROTSET?2) (offset = 28h)
31 0
PS[23-16]QUAD[3-0]PROTSET
R/WP-0
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-92. Peripheral Protection Set Register 2 (PPROTSET?2) Field Descriptions

Bit Field Value | Description
31-0 | PS[23-16]QUADI[3-0] Peripheral select quadrant protection set.
PROTSET 0 Read: The peripheral select quadrant can be written to and read from in both user and

privileged modes.
Write: The bit is unchanged.

1 Read: The peripheral select quadrant can be written to only in privileged mode, but it can be
read in both user and privileged modes.

Write: The corresponding bit in PPROTSET2 and PPROTCLR?2 registers is set to 1.
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2.5.3.8 Peripheral Protection Set Register 3 (PPROTSET3)

There is one bit for each quadrant for PS24 to PS31. The protection scheme is described in
Section 2.5.3.5. This register is shown in Figure 2-79 and described in Table 2-93.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-79. Peripheral Protection Set Register 3 (PPROTSETS3) (offset = 2Ch)
31

PS[31-24]QUAD[3-0]PROTSET
R/WP-0
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-93. Peripheral Protection Set Register 3 (PPROTSETS3) Field Descriptions

Bit Field Value | Description
31-0 |PS[31-24]QUADI3-0] Peripheral select quadrant protection set.
PROTSET 0 Read: The peripheral select quadrant can be written to and read from in both user and

privileged modes.
Write: The bit is unchanged.

1 Read: The peripheral select quadrant can be written to only in privileged mode, but it can be
read in both user and privileged modes.

Write: The corresponding bit in PPROTSET3 and PPROTCLR3 registers is set to 1.

2.5.3.9 Peripheral Protection Clear Register 0 (PPROTCLRO)

There is one bhit for each quadrant for PS0 to PS7. The protection scheme is described in Section 2.5.3.5.
This register is shown in Figure 2-80 and described in Table 2-94.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-80. Peripheral Protection Clear Register 0 (PPROTCLRO) (offset = 40h)
31

PS[7-0]QUAD[3-0]PROTCLR
R/WP-0
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-94. Peripheral Protection Clear Register 0 (PPROTCLRO) Field Descriptions

Bit Field Value | Description
31-0 | PS[7-0]QUAD[3-0] Peripheral select quadrant protection clear.
PROTCLR 0 Read: The peripheral select quadrant can be written to and read from in both user and

privileged modes.
Write: The bit is unchanged.

1 Read: The peripheral select quadrant can be written to only in privileged mode, but it can be
read in both user and privileged modes.

Write: The corresponding bit in PPROTSETO and PPROTCLRO registers is cleared to 0.
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2.5.3.10 Peripheral Protection Clear Register 1 (PPROTCLR1)

There is one bit for each quadrant for PS8 to PS15. The protection scheme is described in
Section 2.5.3.5. This register is shown in Figure 2-81 and described in Table 2-95.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-81. Peripheral Protection Clear Register 1 (PPROTCLR1) (offset = 44h)

PS[15-8]QUADI[3-0]PROTCLR
R/WP-0
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-95. Peripheral Protection Clear Register 1 (PPROTCLR1) Field Descriptions

Bit Field Value | Description
31-0 | PS[15-8]QUADI3-0] Peripheral select quadrant protection clear.
PROTCLR 0 Read: The peripheral select quadrant can be written to and read from in both user and

privileged modes.
Write: The bit is unchanged.

1 Read: The peripheral select quadrant can be written to only in privileged mode, but it can be
read in both user and privileged modes.

Write: The corresponding bit in PPROTSET1 and PPROTCLR1 registers is cleared to 0.

2.5.3.11 Peripheral Protection Clear Register 2 (PPROTCLR2)

There is one hit for each quadrant for PS16 to PS23. The protection scheme is described in
Section 2.5.3.5. This register is shown in Figure 2-82 and described in Table 2-96.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-82. Peripheral Protection Clear Register 2 (PPROTCLR?2) (offset = 48h)
31 0
PS[23-16]QUAD[3-0]PROTCLR
R/WP-0
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-96. Peripheral Protection Clear Register 2 (PPROTCLR2) Field Descriptions

Bit Field Value | Description
31-0 | PS[23-16]QUADI[3-0] Peripheral select quadrant protection clear.
PROTCLR 0 Read: The peripheral select quadrant can be written to and read from in both user and

privileged modes.
Write: The bit is unchanged.

1 Read: The peripheral select quadrant can be written to only in privileged mode, but it can be
read in both user and privileged modes.

Write: The corresponding bit in PPROTSET2 and PPROTCLR?2 registers is cleared to 0.
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2.5.3.12 Peripheral Protection Clear Register 3 (PPROTCLRS3)

There is one bit for each quadrant for PS24 to PS31. The protection scheme is described in
Section 2.5.3.5. This register is shown in Figure 2-83 and described in Table 2-97.

31

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-83. Peripheral Protection Clear Register 3 (PPROTCLR3) (offset = 4Ch)

PS[31-24]QUAD[3-0]PROTCLR

R/WP-0

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-97. Peripheral Protection Clear Register 3 (PPROTCLR3) Field Descriptions

Bit Field Value | Description
31-0 |PS[31-24]QUADI3-0] Peripheral select quadrant protection clear.
PROTCLR 0 Read: The peripheral select quadrant can be written to and read from in both user and
privileged modes.
Write: The bit is unchanged.
1 Read: The peripheral select quadrant can be written to only in privileged mode, but it can be

read in both user and privileged modes.
Write: The corresponding bit in PPROTSET3 and PPROTCLRS3 registers is cleared to 0.
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2.5.3.13 Peripheral Memory Power-Down Set Register 0 (PCSPWRDWNSETO)

Each bit corresponds to a bit at the same index in the PMPROT register in that they both relate to the
same peripheral. This register is shown in Figure 2-84 and described in Table 2-98.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-84. Peripheral Memory Power-Down Set Register 0 (PCSPWRDWNSETO) (offset = 60h)
31 0
PCS[31-0]PWRDNSET \
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-98. Peripheral Memory Power-Down Set Register 0 (PCSPWRDWNSETO) Field Descriptions

Bit Field Value | Description
31-0 |PCS[31-0]PWRDNSET Peripheral memory clock power-down set.
0 Read: The peripheral memory clock[31-0] is active.

Write: The bit is unchanged.

1 Read: The peripheral memory clock[31-0] is inactive.

Write: The corresponding bit in the PCSPWRDWNSETO0 and PCSPWRDWNCLRO registers
issetto 1.

2.5.3.14 Peripheral Memory Power-Down Set Register 1 (PCSPWRDWNSET1)
This register is shown in Figure 2-85 and described in Table 2-99.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-85. Peripheral Memory Power-Down Set Register 1 (PCSPWRDWNSET1) (offset = 64h)
31 0
PCS[63-32]PWRDNSET
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-99. Peripheral Memory Power-Down Set Register 1 (PCSPWRDWNSET1) Field Descriptions

Bit Field Value | Description
31-0 |PCS[63-32]PWRDNSET Peripheral memory clock power-down set.
0 Read: The peripheral memory clock[63-32] is active.

Write: The bit is unchanged.

1 Read: The peripheral memory clock[63-32] is inactive.
Write: The corresponding bit in the PCSPWRDWNSET1 and PCSPWRDWNCLR1 registers
is setto 1.
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2.5.3.15 Peripheral Memory Power-Down Clear Register 0 (PCSPWRDWNCLRO)
This register is shown in Figure 2-86 and described in Table 2-100.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-86. Peripheral Memory Power-Down Clear Register 0 (PCSPWRDWNCLRO)
(offset = 70h)

31 0
PCS[31-0]PWRDNCLR
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-100. Peripheral Memory Power-Down Clear Register 0 (PCSPWRDWNCLRO)
Field Descriptions

Bit Field Value | Description
31-0 |PCS[31-0]PWRDNCLR Peripheral memory clock power-down clear.
0 Read: The peripheral memory clock[31-0] is active.

Write: The bit is unchanged.

1 Read: The peripheral memory clock[31-0] is inactive.

Write: The corresponding bit in the PCSPWRDWNSETO and PCSPWRDWNCLRO registers
is cleared to 0.

2.5.3.16 Peripheral Memory Power-Down Clear Register 1 (PCSPWRDWNCLR1)
This register is shown in Figure 2-87 and described in Table 2-101.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-87. Peripheral Memory Power-Down Clear Register 1 (PCSPWRDWNCLR1)
(offset = 74h)

31 0
PCS[63-32]PWRDNCLR
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-101. Peripheral Memory Power-Down Set Register 1 (PCSPWRDWNCLR1)
Field Descriptions

Bit Field Value | Description
31-0 |PCS[63-32]PWRDNCLR Peripheral memory clock power-down clear.
0 Read: The peripheral memory clock[63-32] is active.

Write: The bit is unchanged.
1 Read: The peripheral memory clock[63-32] is inactive.

Write: The corresponding bit in the PCSPWRDWNSET1 and PCSPWRDWNCLR1 registers
is cleared to O.
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2.5.3.17 Peripheral Power-Down Set Register 0 (PSPWRDWNSETO)

There is one bit for each quadrant for PSO to PS7. Each bit of this register corresponds to the bit at the
same index in the corresponding PPROT register in that they relate to the same peripheral. These bits are
used to power down/power up the clock to the corresponding peripheral.

For every bit implemented in the PPROT register, there is one bit in the PSnPWRDWN register, except
when two peripherals (both in PS area) share buses. In that case, only one Power-Down bit is
implemented, at the position corresponding to that peripheral whose quadrant comes first (the lower
numbered).

The ways in which quadrants can be used within a frame are identical to what is described under
PPROTSETO, Section 2.5.3.5.

This arrangement is the same for bits of PS8 to PS31, presented in Section 2.5.3.18 - Section 2.5.3.24.
This register holds bits for PSO to PS7. This register is shown in Figure 2-88 and described in Table 2-
102.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-88. Peripheral Power-Down Set Register 0 (PSPWRDWNSETO) (offset = 80h)
31 0
PS[7-0]QUAD[3-0]PWRDWNSET
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-102. Peripheral Power-Down Set Register 0 (PSPWRDWNSETO) Field Descriptions

Bit Field Value |Description
31-0 | PS[7-0]QUADI[3-0] Peripheral select quadrant clock power-down set.
PWRDWNSET 0 Read: The clock to the peripheral select quadrant is active.

Write: The bit is unchanged.

1 Read: The clock to the peripheral select quadrant is inactive.
Write: The corresponding bit in PSPWRDWNSETO0 and PSPWRDWNCLRO registers is set
to 1.
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2.5.3.18 Peripheral Power-Down Set Register 1 (PSPWRDWNSET1)

There is one bit for each quadrant for PS8 to PS15. The protection scheme is described in
Section 2.5.3.17. This register is shown in Figure 2-89 and described in Table 2-103.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-89. Peripheral Power-Down Set Register 1 (PSPWRDWNSET1) (offset = 84h)

31 0
PS[15-8]QUAD[3-0]PWRDWNSET
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset
Table 2-103. Peripheral Power-Down Set Register 1 (PSPWRDWNSET1) Field Descriptions
Bit Field Value | Description
31-0 | PS[15-8]QUADI3-0] Peripheral select quadrant clock power-down set.
PWRDWNSET 0 Read: The clock to the peripheral select quadrant is active.
Write: The bit is unchanged.
1 Read: The clock to the peripheral select quadrant is inactive.
Write: The corresponding bit in PSPWRDWNSET1 and PSPWRDWNCLRL1 registers is set
to 1.
2.5.3.19 Peripheral Power-Down Set Register 2 (PSPWRDWNSET?2)
There is one bit for each quadrant for PS16 to PS23. The protection scheme is described in
Section 2.5.3.17. This register is shown in Figure 2-90 and described in Table 2-104.
NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.
Figure 2-90. Peripheral Power-Down Set Register 2 (PSPWRDWNSET?2) (offset = 88h)
0

31

PS[23-16]QUAD[3-0]PWRDWNSET
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-104. Peripheral Power-Down Set Register 2 (PSPWRDWNSET?2) Field Descriptions

Bit Field Value | Description
31-0 |PS[23-16]QUADI3-0] Peripheral select quadrant clock power-down set.
PWRDWNSET 0 Read: The clock to the peripheral select quadrant is active.

Write: The bit is unchanged.

1 Read: The clock to the peripheral select quadrant is inactive.

Write: The corresponding bit in PSPWRDWNSET2 and PSPWRDWNCLR2 registers is set
to 1.
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2.5.3.20 Peripheral Power-Down Set Register 3 (PSPWRDWNSET3)

There is one bit for each quadrant for PS24 to PS31. The protection scheme is described in
Section 2.5.3.17. This register is shown in Figure 2-91 and described in Table 2-105.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-91. Peripheral Power-Down Set Register 3 (PSPWRDWNSET3) (offset = 8Ch)

31 0
PS[31-24]QUAD[3-0]PWRDWNSET \
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset
Table 2-105. Peripheral Power-Down Set Register 3 (PSPWRDWNSET3) Field Descriptions
Bit Field Value | Description
31-0 |PS[31-24]QUADI3-0] Peripheral select quadrant clock power-down set.
PWRDWNSET 0 Read: The clock to the peripheral select quadrant is active.
Write: The bit is unchanged.
1 Read: The clock to the peripheral select quadrant is inactive.
Write: The corresponding bit in PSPWRDWNSET3 and PSPWRDWNCLRS registers is set
to 1.
2.5.3.21 Peripheral Power-Down Clear Register 0 (PSPWRDWNCLRO)
There is one bit for each quadrant for PS0 to PS7. The protection scheme is described in
Section 2.5.3.17. This register is shown in Figure 2-92 and described in Table 2-106.
NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.
Figure 2-92. Peripheral Power-Down Clear Register 0 (PSPWRDWNCLRO) (offset = AOh)
0

31

PS[7-0]QUAD[3-0]PWRDWNCLR
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-106. Peripheral Power-Down Clear Register 0 (PSPWRDWNCLRO) Field Descriptions

Bit Field Value | Description
31-0 | PS[7-0]QUADI[3-0] Peripheral select quadrant clock power-down clear.
PWRDWNCLR 0 Read: The clock to the peripheral select quadrant is active.

Write: The bit is unchanged.
1 Read: The clock to the peripheral select quadrant is inactive.

Write: The corresponding bit in PSPWRDWNSETO0 and PSPWRDWNCLRO registers is
cleared to 0.
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2.5.3.22 Peripheral Power-Down Clear Register 1 (PSPWRDWNCLR1)

There is one bit for each quadrant for PS8 to PS15. The protection scheme is described in
Section 2.5.3.17. This register is shown in Figure 2-93 and described in Table 2-107.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-93. Peripheral Power-Down Clear Register 1 (PSPWRDWNCLR1) (offset = A4dh)
31 0
PS[15-8]QUAD[3-0]PWRDWNCLR \
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-107. Peripheral Power-Down Clear Register 1 (PSPWRDWNCLRZ1) Field Descriptions

Bit Field Value | Description
31-0 | PS[15-8]QUADI3-0] Peripheral select quadrant clock power-down clear.
PWRDWNCLR 0 Read: The clock to the peripheral select quadrant is active.

Write: The bit is unchanged.
1 Read: The clock to the peripheral select quadrant is inactive.

Write: The corresponding bit in PSPWRDWNSET1 and PSPWRDWNCLR1 registers is
cleared to 0.

2.5.3.23 Peripheral Power-Down Clear Register 2 (PSPWRDWNCLR?2)

There is one bit for each quadrant for PS16 to PS23. The protection scheme is described in
Section 2.5.3.17. This register is shown in Figure 2-94 and described in Table 2-108.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-94. Peripheral Power-Down Clear Register 2 (PSPWRDWNCLR?2) (offset = A8h)
31 0
PS[23-16]QUAD[3-0]PWRDWNCLR |
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-108. Peripheral Power-Down Clear Register 2 (PSPWRDWNCLR?2) Field Descriptions

Bit Field Value | Description
31-0 |PS[23-16]QUADI3-0] Peripheral select quadrant clock power-down clear.
PWRDWNCLR 0 Read: The clock to the peripheral select quadrant is active.

Write: The bit is unchanged.
1 Read: The clock to the peripheral select quadrant is inactive.

Write: The corresponding bit in PSPWRDWNSET2 and PSPWRDWNCLR2 registers is
cleared to 0.
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2.5.3.24 Peripheral Power-Down Clear Register 3 (PSPWRDWNCLR3)

There is one bit for each quadrant for PS24 to PS31. The protection scheme is described in
Section 2.5.3.17. This register is shown in Figure 2-95 and described in Table 2-109.

NOTE: Only those bits that have a slave at the corresponding bit position are implemented. Writes
to unimplemented bits have no effect and reads are 0.

Figure 2-95. Peripheral Power-Down Clear Register 3 (PSPWRDWNCLR) (offset = ACh)
31 0
PS[31-24]QUAD[3-0]PWRDWNCLR \
R/WP-1
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-109. Peripheral Power-Down Clear Register 3 (PSPWRDWNCLR3) Field Descriptions

Bit Field Value | Description
31-0 |PS[31-24]QUADI3-0] Peripheral select quadrant clock power-down clear.
PWRDWNCLR 0 Read: The clock to the peripheral select quadrant is active.

Write: The bit is unchanged.
1 Read: The clock to the peripheral select quadrant is inactive.

Write: The corresponding bit in PSPWRDWNSET3 and PSPWRDWNCLRS registers is
cleared to 0.

2.5.3.25 Debug Frame Powerdown Set Register (PDPWRDWNSET)

Figure 2-96. Debug Frame Powerdown Set Register (PDPWRDWNSET) (offset = C0Oh)

31 1 0
Reserved | PDWRDWNSET
R0 RIWP-1

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-110. Debug Frame Powerdown Set Register (PDPWRDWNSET) Field Descriptions

Bit Field Value | Description
31-1 |Reserved 0 Reads return 0. Writes have no effect.
0 PDWRDWNSET Debug Frame Powerdown Set Register.
0 Read: The clock to the debug frame is active.
Write: The bit is unchanged.
1 Read: The clock to the debug frame is inactive.
Write: Set the bit to 1.
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2.5.3.26 Debug Frame Powerdown Clear Register (PDPWRDWNCLR)

Figure 2-97. Debug Frame Powerdown Clear Register (PDPWRDWNCLR) (offset = C4h)

31 1 0
Reserved | PDWRDWNCLR |
R-0 RIWP-1

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-111. Debug Frame Powerdown Clear Register (PDPWRDWNCLR) Field Descriptions

Bit Field Value |Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 PDWRDWNCLR Debug Frame Powerdown Set Register.
0 Read: The clock to the debug frame is active.

Write: The bit is unchanged.
1 Read: The clock to the debug frame is inactive.
Write: Clear the bit to 0.

2.5.3.27 MasterID Protection Write Enable Register (MSTIDWRENA)

Figure 2-98. MasterID Protection Write Enable Register (MSTIDWRENA) (offset = 200h)
16

31
Reserved ‘
R-0

15

Reserved MSTIDREG_WRENA |
R-0 R/WP-5h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-112. MasterID Protection Write Enable Register (MSTIDWRENA) Field Descriptions

Bit Field Value |Description
31-4 |Reserved 0 Reads return 0. Writes have no effect.
3-0 MSTIDREG_WRENA MasterID Register Write Enable. This is a 4-bit key for enabling writes to all Master-1D

registers from address offset 0x300-0x5DC. This key must be programmed with 1010 to
unlock writes to all Master-ID registers.

Ah Read: All master-ID registers are unlocked and available for writes.
Write: Writes to master-ID registers are unlocked.

Others | Read: Writes to all master-ID registers are locked.

Write: Write to master-1D registers are locked.
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2.5.3.28 MasterID Enable Register (MSTIDENA)

Figure 2-99. MasterID Enable Register (MSTIDENA) (offset = 204h)

31

16

Reserved

15

R-0

Reserved MSTID_CHK_ENA

R-0 R/WP-5h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-113. MasterID Enable Register (MSTIDENA) Field Descriptions

Bit Field Value |Description
31-4 |Reserved 0 Reads return 0. Writes have no effect.
3-0 MSTID_CHK_ENA MasterID Check Enable. This is a 4-bit key for enabling Master-ID check. This key must be
programmed with 1010 to enable Master-ID Check functionality.
Ah Read: The master-ID check is enabled.
Write: Enable master-ID check.
Others | Read: The master-ID check is disabled.

Write: Disable master-ID check.
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2.5.3.29 MasterID Diagnostic Control Register (MSTIDDIAGCTRL)

31

Figure 2-100. MasterID Diagnostic Control Register (MSTIDDIAGCTRL) (offset = 208h)

16

Reserved ‘

15

12

11

R-0

Reserved

DIAG_CMP_VALUE Reserved DIAG_MODE_ENA |

R-0

R/WP-0 R-0 R/WP-5h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-114. MasterID Diagnostic Control Register (MSTIDDIAGCTRL) Field Descriptions

Bit Field Value | Description
31-12 | Reserved 0 Reads return 0. Writes have no effect.

11-8 | DIAG_CMP_VALUE Diagnostic Compare Value. The value stored in this register is compared against the
programmed master-ID register bits for all accesses. In diagnostic mode, the master-1D
register selection depends on the DIAG_CMP_VALUE instead of the input 4-bit master-1D
generated by the interconnect. Any mismatch will be signaled to the bus master as a bus
error. After the diagnostic mode is enabled in DIAG_MODE_ENA register and a diagnostic
compare value is programmed into the DIAG_CMP_VALUE register, the application must
issue a dummy diagnostic write access to any one of the peripherals to cause a diagnostic
check. For example, if all master-ID protection registers listed from address 0x300-0x5DC
are programmed to block master-ID 5 from write access to the peripherals, then the
application can program the DIAG_CMP_VALUE to 5. The application can use the CPU
(whose master-ID is 0) to issue a dummy write access to any peripheral to cause master-1D
violation during diagnostic mode instead of using the bus master whose master-ID is 5 to
perform this write access.

Ah Read: The master-ID check is enabled.
Write: Enable master-ID check.

Others | Read: The master-ID check is disabled.
Write: Disable master-ID check.

7-4 Reserved 0 Reads return 0. Writes have no effect.

3-0 DIAG_MODE_ENA Diagnostic Mode Enable. This is a 4-bit key for enabling Diagnostic Mode. This key must be
programmed with 1010 to enable Diagnostic Mode.

Ah Read: The diagnostic mode is enabled.
Write: Enable diagnostic mode.
Others | Read: The diagnostic mode is disabled.
Write: Disable diagnostic mode.
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2.5.3.30 Peripheral Frame 0 MasterID Protection Register_L (PSOMSTID_L)
There is one bit for each quadrant for PSO to PS31.

NOTE: If a module occupies two quadrants, then only the lower quadrant register is used to enable
or disable the masterID. The upper quadrant register remains zeros.

The following are the ways that quadrants are used within a PS frame:
The slave uses all the four quadrants.

Only the bit corresponding to the quadrant 0 of PSn is implemented. It protects the whole 1K-byte
frame. The remaining three bits are not implemented.

The slave uses two quadrants.
Each quadrant has to be in one of these groups: (Quad 0 and Quad 1) or (Quad 2 and Quad 3).
For the group Quad0/Quad1, the bit quadrant O protects both quadrants 0 and 1. The bit quadrant 1 is

a.

not implemented.

For the group Quad2/Quad3, the bit quadrant 2 protects both quadrants 2 and 3. The bit quadrant 3 is

not implemented

The slave uses only one quadrant.
In this case, the bit, as specified in Table 2-115, protects the slave.

The above arrangement is true for all the peripheral selects (PS0 to PS31), presented in Section 2.5.3.31 -
Section 2.5.3.32. This register holds bits for PSO and is shown in Figure 2-101 and described in Table 2-
115.

31

Figure 2-101. Peripheral Frame 0 MasterID Protection Register_L (PSOMSTID_L)

(offset = 300h)
16

PS0_QUAD1_MSTID

15

R/WP-FFFFh

PS0_QUADO_MSTID \

R/WP-FFFFh

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-115. Peripheral Frame 0 MasterID Protection Register_L (PSOMSTID_L)

Field Descriptions

Bit

Field

Value

Description

31-16

PSO_QUAD1_MSTID

MasterlD filtering for Quadrant 1 of PS[0]. There are 16 bits for each quadrant in PS frame.
Each bit corresponds to a master-ID value. For example, bit O corresponds to master-ID 0
and bit 15 corresponds to master-ID 15. These bits set the permission for maximum of 16
masters to address the peripheral mapped in each of the quadrant.

The following examples shows the usage of these register bits.

(a) If bits 15:0 are 1010_1010_1010_1010, then the peripheral that is mapped to Quadrant
0 of PS[0] can be addressed by Masters with Master-ID equals to 1,3,5,7,9,11,13,15.

(b) if bits 15:0 are 0000_0000_0000_0001, then the peripheral that is mapped to Quadrant
0 of PS[0] can only addressed by the master with the Master-ID equal to 0.

Read: The corresponding master-ID is not permitted to access the peripheral mapped to
this quadrant.

Write: Disable the permission of the corresponding master to access the peripheral mapped
to this quadrant.

Read: The corresponding master-ID is permitted to access the peripheral mapped to this
guadrant.

Write: Enable the permission of the corresponding master to access the peripheral mapped
to this quadrant.
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Table 2-115. Peripheral Frame 0 MasterID Protection Register_L (PSOMSTID_L)

Field Descriptions (continued)

Bit Field Value |Description
15-0 |PS0_QUADO_MSTID MasterlD filtering for Quadrant 0 of PS[0].
0 Read: The corresponding master-ID is not permitted to access the peripheral mapped to
this quadrant.
Write: Disable the permission of the corresponding master to access the peripheral mapped
to this quadrant.
1 Read: The corresponding master-ID is permitted to access the peripheral mapped to this
quadrant.
Write: Enable the permission of the corresponding master to access the peripheral mapped
to this quadrant.
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2.5.3.31 Peripheral Frame 0 MasterID Protection Register H (PSOMSTID_H)
There is one bit for each quadrant for PS0 to PS31. The protection scheme is described in
Section 2.5.3.30. This register is shown in Figure 2-102 and described in Table 2-116.

Figure 2-102. Peripheral Frame 0 MasterID Protection Register_H (PSOMSTID_H)
(offset = 304h)

31

16

\ PSO_QUAD3_MSTID

R/WP-FFFFh
15

| PS0_QUAD2_MSTID

R/WP-FFFFh
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-116. Peripheral Frame 0 MasterID Protection Register_H (PSOMSTID_H)
Field Descriptions

Bit Field Value |Description

31-16 | PSO_QUAD3_MSTID MasterlD filtering for Quadrant 3 of PSJ[0].
0 Read: The corresponding master-ID is not permitted to access the peripheral.

Write: Disable the permission of the corresponding master to access the peripheral.

1 Read: The corresponding master-ID is permitted to access the peripheral.
Write: Enable the permission of the corresponding master to access the peripheral.

15-0 |PS0_QUAD2_MSTID MasterlD filtering for Quadrant 2 of PSJ[0].
0 Read: The corresponding master-ID is not permitted to access the peripheral.

Write: Disable the permission of the corresponding master to access the peripheral.

1 Read: The corresponding master-ID is permitted to access the peripheral.

Write: Enable the permission of the corresponding master to access the peripheral.
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2.5.3.32 Peripheral Frame n MasterID Protection Register_L/H (PS[1-31]MSTID_L/H)

There is one bit for each quadrant for PS0 to PS31. The protection scheme is described in
Section 2.5.3.30. This register is shown in Figure 2-103 and described in Table 2-117.

Figure 2-103. Peripheral Frame n MasterID Protection Register_L/H (PSnMSTID_L/H)
(offset = 308h-3FCh)

31 16
\ PSn_QUAD3_MSTID or PSn_QUAD1_MSTID |
R/WP-FFFFh
15 0
\ PSn_QUAD2_MSTID or PSn_QUADO_MSTID |
R/WP-FFFFh

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-117. Peripheral Frame n MasterID Protection Register_L/H (PSnMSTID_L/H)
Field Descriptions

Bit Field Value |Description
31-16 | PSn_QUAD3_MSTID or n: 1 to 31. L: quadrantO and quadrantl. H: quadrant2 and quadrant3.
PSn_QUAD1_MSTID MasterlD filtering for Quadrant 3 of PS[n] or Quadrant 1 of PS[n].
0 Read: The corresponding master-ID is not permitted to access the peripheral.

Write: Disable the permission of the corresponding master to access the peripheral.

1 Read: The corresponding master-ID is permitted to access the peripheral.
Write: Enable the permission of the corresponding master to access the peripheral.

15-0 | PSn_QUAD2_MSTID or MasterlD filtering for Quadrant 2 of PS[n] or Quadrant O of PS[n].
PSn_QUADO_MSTID

0 Read: The corresponding master-ID is not permitted to access the peripheral.
Write: Disable the permission of the corresponding master to access the peripheral.

1 Read: The corresponding master-ID is permitted to access the peripheral.
Write: Enable the permission of the corresponding master to access the peripheral.
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2.5.3.33 Privileged Peripheral Frame 0 MasterID Protection Register_L (PPSOMSTID_L)

Figure 2-104. Privileged Peripheral Frame 0 MasterID Protection Register_L (PPSOMSTID L)
(offset = 400h)

31 16
\ PPSO_QUAD1_MSTID |
R/WP-FFFFh
15 0
\ PPSO_QUADO_MSTID |
R/WP-FFFFh

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-118. Privileged Peripheral Frame 0 MasterID Protection Register_L (PPSOMSTID_L)
Field Descriptions

Bit Field Value | Description

31-16 |PPSO_QUAD1_MSTID Master|D filtering for Quadrant 1 of PPS[0]. There are 16 bits for each quadrant in PPS
frame. Each bit corresponds to a master-ID value. For example, bit O corresponds to
master-ID 0 and bit 15 corresponds to master-ID 15. These bits set the permission for
maximum of 16 masters to address the peripheral mapped in each of the quadrant.

The following examples shows the usage of these register bits.

(a) If bits 15:0 are 1010_1010_1010_1010, then the peripheral that is mapped to Quadrant
0 of PPS[0] can be addressed by Masters with Master-ID equals to 1,3,5,7,9,11,13,15.

(b) if bits 15:0 are 0000_0000_0000_0001, then the peripheral that is mapped to Quadrant
0 of PPS[0] can only addressed by the master with the Master-ID equal to 0.

0 Read: The corresponding master-ID is not permitted to access the peripheral mapped to
this quadrant.

Write: Disable the permission of the corresponding master to access the peripheral mapped
to this quadrant.

1 Read: The corresponding master-ID is permitted to access the peripheral mapped to this
guadrant.

Write: Enable the permission of the corresponding master to access the peripheral mapped
to this quadrant.

15-0 | PPS0_QUADO_MSTID MasterlD filtering for Quadrant 0 of PPS[0].

0 Read: The corresponding master-ID is not permitted to access the peripheral mapped to
this quadrant.

Write: Disable the permission of the corresponding master to access the peripheral mapped
to this quadrant.

1 Read: The corresponding master-ID is permitted to access the peripheral mapped to this
guadrant.

Write: Enable the permission of the corresponding master to access the peripheral mapped
to this quadrant.
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2.5.3.34 Privileged Peripheral Frame 0 MasterID Protection Register H (PPSOMSTID_H)

31

Figure 2-105. Privileged Peripheral Frame 0 MasterID Protection Register H (PPSOMSTID_H)

(offset = 404h)
16

PPS0_QUAD3_MSTID |

15

R/WP-FFFFh

PPSO_QUAD2_MSTID |

R/WP-FFFFh

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-119. Privileged Peripheral Frame 0 MasterID Protection Register_H (PPSOMSTID_H)

Field Description

Bit Field Value | Description
31-16 |PPSO_QUAD3 MSTID MasterlID filtering for Quadrant 3 of PPS[0].
0 Read: The corresponding master-ID is not permitted to access the peripheral.
Write: Disable the permission of the corresponding master to access the peripheral.
1 Read: The corresponding master-ID is permitted to access the peripheral.
Write: Enable the permission of the corresponding master to access the peripheral.
15-0 | PPS0_QUAD2_MSTID Masterl|D filtering for Quadrant 2 of PPS[0].
0 Read: The corresponding master-ID is not permitted to access the peripheral.
Write: Disable the permission of the corresponding master to access the peripheral.
1 Read: The corresponding master-ID is permitted to access the peripheral.
Write: Enable the permission of the corresponding master to access the peripheral.
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2.5.3.35 Privileged Peripheral Frame n MasterID Protection Register_L/H (PPS[1-7]MSTID_L/H)

31

Figure 2-106. Privileged Peripheral Frame n MasterlD Protection Register_L/H (PPSNnMSTID_L/H)

(offset = 408h-43Ch)

PPSn_QUAD3_MSTID or PPSn_QUAD1_MSTID

15

R/WP-FFFFh

PPSn_QUAD2_MSTID or PPSn_QUADO_MSTID

R/WP-FFFFh

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-120. Privileged Peripheral Frame n MasterID Protection Register_L/H (PPSnMSTID_L/H)

Field Descriptions

Bit

Field

Value | Description

31-16

PPSn_QUAD3_MSTID or
PPSn_QUAD1_MSTID

n: 1to 7. L: quadrant0 and quadrantl. H: quadrant2 and quadrant3.
MasterlD filtering for Quadrant 3 of PPS[n] or Quadrant 1 of PPS[n].

0 Read: The corresponding master-ID is not permitted to access the peripheral.
Write: Disable the permission of the corresponding master to access the peripheral.

1 Read: The corresponding master-ID is permitted to access the peripheral.
Write: Enable the permission of the corresponding master to access the peripheral.

15-0

PPSn_QUAD2_MSTID or
PPSNn_QUADO_MSTID

MasterlD filtering for Quadrant 2 of PPS[n] or Quadrant O of PPS[n].
0 Read: The corresponding master-ID is not permitted to access the peripheral.
Write: Disable the permission of the corresponding master to access the peripheral.

1 Read: The corresponding master-ID is permitted to access the peripheral.
Write: Enable the permission of the corresponding master to access the peripheral.
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2.5.3.36 Privileged Peripheral Extended Frame 0 MasterID Protection Register_L (PPSEOMSTID_L)

31

Figure 2-107. Privileged Peripheral Extended Frame 0 MasterID Protection Register_L

(PPSEOMSTID_L) (offset = 440h)
16

PPSEO_QUAD1_MSTID |

15

R/WP-FFFFh

PPSEO_QUADO_MSTID

R/WP-FFFFh

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-121. Privileged Peripheral Extended Frame 0 MasterID Protection Register_L

(PPSEOMSTID_L) Field Descriptions

Bit

Field

Value

Description

31-16

PPSEO_QUAD1_MSTID

Master|D filtering for Quadrant 1 of PPSE[0]. There are 16 bits for each quadrant in PPSE
frame. Each bit corresponds to a master-ID value. For example, bit O corresponds to
master-ID 0 and bit 15 corresponds to master-ID 15. These bits set the permission for
maximum of 16 masters to address the peripheral mapped in each of the quadrant.

The following examples shows the usage of these register bits.

(a) If bits 15:0 are 1010_1010_1010_1010, then the peripheral that is mapped to Quadrant
0 of PPSE[0] can be addressed by Masters with Master-ID equals to 1,3,5,7,9,11,13,15.
(b) if bits 15:0 are 0000_0000_0000_0001, then the peripheral that is mapped to Quadrant
0 of PPSE[0] can only addressed by the master with the Master-ID equal to 0.

Read: The corresponding master-ID is not permitted to access the peripheral mapped to
this quadrant.

Write: Disable the permission of the corresponding master to access the peripheral mapped
to this quadrant.

Read: The corresponding master-ID is permitted to access the peripheral mapped to this
guadrant.

Write: Enable the permission of the corresponding master to access the peripheral mapped
to this quadrant.

15-0

PPSEO_QUADO_MSTID

Masterl|D filtering for Quadrant 0 of PPSE[0].

Read: The corresponding master-ID is not permitted to access the peripheral mapped to
this quadrant.

Write: Disable the permission of the corresponding master to access the peripheral mapped
to this quadrant.

Read: The corresponding master-ID is permitted to access the peripheral mapped to this
guadrant.

Write: Enable the permission of the corresponding master to access the peripheral mapped
to this quadrant.
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2.5.3.37 Privileged Peripheral Extended Frame 0 MasterID Protection Register H (PPSEOMSTID_H)

Figure 2-108. Privileged Peripheral Extended Frame 0 MasterID Protection Register H

31

(PPSEOMSTID_H) (offset = 444h)

16

PPSEO_QUAD3_MSTID

15

R/WP-FFFFh

PPSEO_QUAD2_MSTID

R/WP-FFFFh

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-122. Privileged Peripheral Extended Frame 0 MasterID Protection Register_H

(PPSEOMSTID_H) Field Descriptions

Bit Field

Value

Description

31-16 | PPSEO_QUAD3_MSTID

Masterl|D filtering for Quadrant 3 of PPSE[0].
Read: The corresponding master-ID is not permitted to access the peripheral.
Write: Disable the permission of the corresponding master to access the peripheral.

Read: The corresponding master-ID is permitted to access the peripheral.
Write: Enable the permission of the corresponding master to access the peripheral.

15-0 | PPSE0_QUAD2_MSTID

Masterl|D filtering for Quadrant 2 of PPSE[0].
Read: The corresponding master-ID is not permitted to access the peripheral.
Write: Disable the permission of the corresponding master to access the peripheral.

Read: The corresponding master-ID is permitted to access the peripheral.
Write: Enable the permission of the corresponding master to access the peripheral.
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2.5.3.38 Privileged Peripheral Extended Frame n MasterID Protection Register_L/H
(PPSE[1-31]MSTID_L/H)

Figure 2-109. Privileged Peripheral Extended Frame n MasterID Protection Register_L/H
(PPSEnMSTID_L/H) (offset = 448h-53Ch)

31 16
PPSEn_QUAD3_MSTID or PPSEn_QUAD1_MSTID
R/WP-FFFFh
15 0
\ PPSEN_QUAD2_MSTID or PPSEn_QUADO_MSTID |
R/WP-FFFFh

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-123. Privileged Peripheral Extended Frame n MasterID Protection Register_L/H
(PPSENMSTID_L/H) Field Descriptions

Bit Field Value | Description
31-16 | PPSEn_QUAD3_MSTID n: 1 to 31. L: quadrantO and quadrantl. H: quadrant2 and quadrant3.
or MasterlD filtering for Quadrant 3 of PPSE[n] or Quadrant 1 of PPSE[n].

PPSEn_QUAD1_MSTID

0 Read: The corresponding master-ID is not permitted to access the peripheral.
Write: Disable the permission of the corresponding master to access the peripheral.
1 Read: The corresponding master-ID is permitted to access the peripheral.
Write: Enable the permission of the corresponding master to access the peripheral.
15-0 | PPSEn_QUAD2_MSTID MasterlD filtering for Quadrant 2 of PPSE[n] or Quadrant O of PPSE[n].
or 0 Read: The corresponding master-ID is not permitted to access the peripheral.

PPSEn_QUADO_MSTID
Write: Disable the permission of the corresponding master to access the peripheral.

1 Read: The corresponding master-ID is permitted to access the peripheral.

Write: Enable the permission of the corresponding master to access the peripheral.
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2.5.3.39 Peripheral Memory Frame MasterID Protection Register (PCS[0-31]MSTID)

Figure 2-110. Peripheral Memory Frame MasterID Protection Register (PCSnMSTID)
(offset = 540h-5BCh)

31 16

PCS(2n+1)_MSTID
RIWP-FFFFh

15
| PCS(2n)_MSTID |

R/WP-FFFFh
LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-124. Peripheral Memory Frame MasterID Protection Register (PCSnMSTID)
Field Descriptions

Bit Field Value |Description
31-16 |PCS(2n+1) _MSTID Master|D filtering for PCS[2n+1], where n = 0 to 31.
0 Read: The corresponding master-ID is not permitted to access the peripheral.
Write: Disable the permission of the corresponding master to access the peripheral.
1 Read: The corresponding master-ID is permitted to access the peripheral.
Write: Enable the permission of the corresponding master to access the peripheral.
15-0 | PCS(2n)_MSTID Master|D filtering for PCS[2n], where n = 0 to 31.
0 Read: The corresponding master-ID is not permitted to access the peripheral.
Write: Disable the permission of the corresponding master to access the peripheral.
1 Read: The corresponding master-ID is permitted to access the peripheral.

Write: Enable the permission of the corresponding master to access the peripheral.
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2.5.3.40 Privileged Peripheral Memory Frame MasterID Protection Register (PPCS[0-7]MSTID)

31

Figure 2-111. Privileged Peripheral Memory Frame MasterID Protection Register (PPCSnMSTID)

(offset = 5C0Oh-5DCh)
16

PPCS(2n+1)_MSTID |

15

R/WP-FFFFh

PPCS(2n)_MSTID \

R/WP-FFFFh

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-125. Privileged Peripheral Memory Fram