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CONVENTIONS

Arial Bold Designates headings, figure captions, and table captions.

Blue Designates hyperlinks (PD©y only).

Courier Designates codiext.

Designates emphasis or caution related to nearby information. ltalics is also

used tadesignate variablesefer to related documents, and to differentiate terms
from ot her ¢ o mmo nsetpavameter is Q, thenghey,willbd f t he
cleared. 0)
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NOMENCLATURE

ADC Analogto-Digital Converter.

CMU Context Management UitControls context switching based on context priorities.

DMA Direct Memory Acces$ Independent means of transferring data without CPU

intervention.

ISR Interrupt Service Routirge Code that will be executed when an exception or
interrupt is processed. Address of ISR is obtained from exception vector table for
the exeuting context.

MPU Memory Protection Und Provides access control to blocks of memory on a
context basis.

PMU Peripheral Management UditThe fido1100 subsystem containing transmit and
receive frame buffers.

RREM Relocatable Rapid Execution Mema&ryonfigurable internal instruction memory
used to speed up execution of critical sections of applications.

SDRAM Synchronous Dynamic RAM

SPIDER Software Profiling and Integrated Debug Environndemhe fido1100 hardware
breakpoints, watchpoints, and trace features.

TCU Timer Counter Unit.
uiC Universal 1/0 Controlled Firmware controlled communication protocol engines.
URAM User RAMS Internal 24 Kbyte block of RAM available for use by applications.
WDT Watchdog Timed Timer used to prevent runaway execution.
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SAFETY INFORMATION

DANGER Certain applications using semiconductor products may involve potential risks of
death, personal injury, or environmental damage. To minimize the risks associated
with enduser applications, adequatesign and operating safeguards must be
provided by the customer to minimize inherent or procedural hazards.

WARNING  Innovasic Semiconductor, Inc. (Innovasic), products are not designed, warranted,
or authorized for use in lifsupport devices or systemsin other critical
applications. The inclusion of Innovasic products in such applications is fully at
the customés risk.

WARNING  Be aware of all hazards involved in handling electrical circuitry and be familiar
with practices for preventing accidentst may cause personal injury or death.

CAUTION Electrostatic discharge (ESD) can destroy or damage integrated circuits and
semiconductor devices. When working near or handling these components, ensure
that proper ESD suppression measures are takentigkddiy, do not store or ship
these components near strong electrostatic, electromagnetic, magnetic, or
radioactive fields.
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PREFACE
This document describes® capabi l ities, operation, and

communications controllerThe organization and content of this document are as follows:

e Chapter 3, Context ArchitectueAn introduction to the fido1106hultiple hardware
contexts concept.

e Chapter 4, Core CRACovers the Execution Unit, register model and data types,
exception processingnd details of the multiple hardware contexts operation.

e Chapter 5, Memory Management and Proteéi®escription of the Memory Protection
Unit features of the fido1100 and the Relocatable Rapid Execution Meintryduces
the programmable Chip Select registeidso includes a Register Map iglt reference of
the fido1100, sorted by address.

e Chapter 6, External Bus Interfacdetails of the programmable chielect registers and
the SDRAM Controller and its register€overs how external bus arbitratioan be used
to connect the fido1100 on a shared address/data bus.

e Chapter 7, PeripherdManagementnitd Details the operation and registers of the PMU
subsystem in the fido110@overs the transmit and reeeibuffer functions of the PMU.
Describes how to load a UIC with firmwarBetails the two channels of DMA operation
and how to use the DMA in conjunction with the PMU to offload the CPU for data
transmit and receive functionghe MAC Filter section dails the usage of the
programmable MAC address filter table.

e Chapter 8, Internal Peripherdl®etails the System Timer, Timer Counter Units,
Watchdog Timer and Anale-Digital Converter in the fido1100.

e Chapter 9, Debug Featute€overs the debug, trace and breakpoint features of the
fido1100. The JTAG debug interface, hardware breakpoints and watchpamutsracing
are illustrated by examples.

e Chapterl0, Power Contrd Describes how to control the power to the fido1100 internal
peripherals and the LPSTOP and STOP instructions.

e Chapter 11, Access Controlled RegisdeBetails the fido1100 mechanism for liinig
access to registers or bit fields in register to the Master ContextAcdgss control is
used to protect sensitive fields or setsiogntrolled by registers.

e Chapter 12, Register Map Referedd@resents alhe fido1100 registers organized by
function peripheral with descriptions of the bit fields in the registers.

Innovasic?® 1A22108072306 http://www.Innovasic.com
Semiconductor UNCONTROLLED WHEN PRNTED OR COPIED Customer Support:

Extended Life Semiconductor Solutions Pagels of 313 1-8888244184

pro



Flexible Input Deterministic Output (fido®) User Guide
32-Bit Real-Time Communications Controller May 6, 2010

1. Introduction to fido1100 Architecture

l nnovasi c Semiconductor s f™Mfdohoireadtime s t he f i r
communications controller The fidocommunications controll@architecture is uniquely

optimized for solving memory bottlenecks, and is designed from the ground up for deterministic
processing. Critical timing parametggsch as antext switching and interrupt laten@re

precisely predictable for retime tasks. The fido1100 also incorporates the Universal 1/0

Controller (UIC") that is configurable to support various communication protocols across

multiple platforms. This flexibility relieves the designeof the task of searching product matrices

to find the set of peripherals that most closely match the system interface ee@eftware

Profiling andIntegrateddebugEnviRonment (SPIDER') has extensive rediime code debug

capabilities without the burden of code instrumentation.

1.1 Features

The fido1100communications controllérs f dmmltda r e s

e Areaktime 32bit microcontroller

e CISCarchitecture optimized for retime

e CPU32 (Motorola® 68000) instructioget compatible

e Five hardware contexteachwith its own register set and interrupt vector table
e An 8 or 16bit external bus interface with programmable chip selects

e 24 Kbytes of higkspeed internal user SRAM

e 32 Kbytes of higkspeed internal usenappable Relocatable RdgExecution Memory
(RREM)

e A Memory Protection Unit

e An SDRAM controller

e Flat, contiguous memory space

e Anonaligned memory access

¢ AdedicatedPeripheral Management Unit (PMU)

e Four Universal I/O Controllers)ICs) capable of supporting the following protd&o

T GPIO

T 10/100 Etlernet with flexible MAC AddresEiltering schemes

T EIA-232

i CAN
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T SPI
i 1°C™ Bus
T  SMBus
T HDLC
e Two channels of fullfeatured direct memory access (DMA) with deterministic arbitration
e Two Timer/Counter Units (TCU)
e A Watchdog timer, system timer, and context timers
e JTAG emulation and debug interface
e Standard 208 PQFP, TQFP, and BGAkzing
e 3.3V operation with 5Molerant 1/0

e Industrial temperature grade

e Software development supportedlibraries and tools including UIC firmware for various
interface protocols and formats, as well as a customized GNU tool set.

1.2 Architectural Overview

A diagram of the fido1106ommunications controlles shown inFigure 1. Brief descriptions
of the major architectural components are provided in the following subsections.

1.2.1 Core CPU

The fido1100 includes a 3@t CPU featuring CompleinstructionSetComputer (CISC)
architecture optimized for real time. The Moto®i&€PU32instructionset compatible CPU
contains the following subsystems:

e Execution Unid A single unit that handles all instruction fetch and execution for all
contexts.

¢ Context Managemeninitd Handles context priorities and when a context switch is
required.

e Exception Handling (Interrupts and Faultdpetermines priorities of interrupts and
handles processing of interrupts (detailed in later sections).
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Figure 1-1. Diagram of the fido1100 Communications Controller

1.2.2 Memory Management

e RelocatabldRapid Execution Memory (RREMN) Internal 32Kbyte memory that can be
used as an instruction source for code that requires maximum executidn spee

e Memory Protection Unit (MPW§ Accesscontrol method for 16 useonfigurable blocks
of internal or external memory on a context basiflock of memory may be
inaccessible, read only or read/write accessible to a selectable set of cortexkdPU
provides the space partitioning needed in deterministictireal systems.

1.2.3 External Bus Interface
The interfacdo all external memorylt handles memory interface timing and arbitration of

external bus request3.he external bus interfaces provialéaddress, data, and control line to
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implement either an-8&r 16-bit microcontroller system bus. Additional details on the
characteristics, operation, and timing of the external bus interfaces are provi@teapiero,
External Bus Interface

Addressdatabus
T 31-bit address bus to access up to 2 Gbytes of memory space
i 8- or 16bit data bus

e Chip Selectd Eightprogrammable chip seleatgth programmableize, data widthand
timing.

e SDRAM Controlled Supports8- or 16-bit data interfaces to SDRAM

e External Bus Arbitratiod The fido1100 provides signals to allow it to operate in a multi
bus master environment.

1.2.4 PMU/UIC/CPU DMA

The PMU, UIC and CPU DMA work together as a fast data transport scheme that requires
minimal CoreCPU overhead or intervention

¢ Peripheral Management Unit (PM&A set of userconfigurable buffers for data
transmission and reception via the UICs

e Universal Input/Output Controll€tJIC)d Programmable protocol engine
e CPU DMAJ Two independent channeté DMA for data transfer

1.2.5 Internal Peripherals

The fido1100 incorporates the following set of internal peripherals:

¢ Two Timer Counter Units (TCW) Additional details on the characteristics, operation, and
timing are provided irfsection8.3, Timer Counter Units

e Analogto-Digital Converter (ADC) The characteristics, operation, and timing of the 10
bit, 8-channel ADC are provided tBection8.4, Analogto Digital Converter

e Power Catrold Internal peripherals can be put into a {pawer consumption mode.
Detailed information can be found @hapter 10Power Control

1.2.6 JTAG/Debug

The JTAG Interface is used for controlling the SPIDE&Chapter 9, Debug Featujes
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e Breakpoint® Eight hardware contexaware breakpointhatcan be chained to set up
if/then triggering conditions.

e Watchpoint® Eighthardware watchpoints
e Traced Follow program execution with trace buffers
e Debug Contrad Hardwaresinglestep and context status control

e Statistical Profiling SPIDER provides statistical software profiling to identify critical
pieces of code

1.3 Programming Model

1.3.1 CPUS32 Instruction Set Compatible

The fido1100 supports the CPU32 mstion set with some modifications, and has some new
instructons (seeChapter 4, Core CRlAndThe fido1100nstruction Set Reference Guifie

details). The fido1100 general instruction classes include machine functioa8l @frthe
following operations:

e Data movement

e Arithmetic operations

e Logical operations

e Shifts and rotates

e Bit manipulation

e Binary-Coded Decimal (BCD) arithmetic
e Program control

e System control

e Power control
1.3.2 Memory-Mapped Address Space

e Address and data spa(31bit address space and-BR data paths internally, 46it data
path externally)

Innovasic?® 1A22108072306 http://www.Innovasic.com
Semiconductor UNCONTROLLED WHEN PRNTED OR COPIED Customer Support:

Extended Life Semiconductor Solutions Pagez3 of 313 1-8888244184




Flexible Input Deterministic Output (fido®) User Guide
32-Bit Real-Time Communications Controller May 6, 2010

e Supports byté8-bit), word (16-bit), longword (32-bit), and quaevord (64-bit) operations
e Supports noraligned accesses to memory

e Selectable littleendian or bigendan accesses to memory
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2. Programmer Reference Overview
2.1 User Guide Structure

This User Guide presents proceduresdi@signing anghrogramming a system using the fido1100
communications controllerDetailed information about the fido1100 CPU, internal pepls,
context managemerdand exception processingpsovided

Theguideis divided into chapterthat presenthe following topics:

e Core CPU Chapter3 andChapterd)
T Context Manageent
T Execution Unit
T Exception Handling (Interrupts amaults)

¢ Memory ManagementQhapter %
I RREM (Relocatable Rapid Execution Memory)
T MPU (Memory Protection Unit)

e External Bus InterfaceChapter §
I Address/Data bus
i Programmable Chip Selects
I SDRAM Controller
T External Bus Arbitration

¢ PMU/UIC/CPU DMA(Chapter ¥
I PMU (Peripheral Management Unit)
i UIC (Universal IO Controller)
i CPUDMA
T MAC Filter

¢ Internal Peripheral€Qhapter &ndChapter 1)
T TCU (Timer Counter Units)
i ADC (Analogto-Digital Converte)
i Power Control

e JTAG/Debug Chapter 9
T Breakpoints
T Watchpoints
T Trace
T Debug Control/Status Registers
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2.2 Chapter Overview

e Chapter 3ContextArchitectur®d Anintroduction to the fido1100 multiple hardware
contexts concept.

e Chapter 4Core CPlW@ Covers the Execution Unit, register model and data types,
exception processingnd details of the multiple hardware contexts operation.

e Chapter 5Memory Management and Protecidoescription of the Memory Protection
Unit features of the fido1100 and the Relocatable Rapid Execution Metntmyduces
the programmable Chip Select registeiéso includes a Register Map quick reference of
the fido1100, sorted by address.

e Chapter 6External Bus Interface Details of the programmable chielectregisters and
the SDRAM Controller and its register€overs how external bus arbitration can be used
to connect the fido1100 on a shared addressldeta

o Chapter 7, PeripherdManagementnitd Details the operation and registers of the PMU
subsystem in the fido110@overs the transmit and receive buffer functions of the PMU.
Describes how to load a UIC thifirmware. Details the two channels of DMA operation
and how to use the DMA in conjunction with the PMU to offload the CPU for data
transmit and receive functionghe MAC Filter section details the usage of the
programmable MAC address filter table.

e Chapter 8, Internal Peripheral®etails the System Timer, Timer Counter nit
Watchdog Timer and Anale-Digital Converter in the fido1100.

e Chapter 9Debug Featurés Covers the debug,ace and breakpoint features of the
fido1100. The JTAG debug interface, hardware breakpoints and watchpamutsracing
are illustrated by examples.

e Chapter 10Power Contra Describes how to control the power to thaofi100 internal
peripherals and the LPSTOP and STOP instructions.

e Chapter 11Access Controlled RegistérDetails the fido1100 mechanism for limiting
access to registers or bit fields in register to the M&xtetext only. Access control is
used to protect sensitive fields or setsiogntrolled by registers.

e Chapter 12Register Map ReferendePresents all the fido1100 registers organized by
function peripheral with elscriptions of the bit fields in the registers.
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3. Context Architecture
3.1 Introduction

One way to gain a better understanding offith@ context architecture is tdgew it from the

perspective o& standard microprocesgorfor examplea CPU32. A standard CBQ canbe

viewedas a single hardware context, with a standard set of registers. Interrupts and other
peripheral inputs are handled and processed as required by the microprocessor execution engine.
Whenever an interrupt occurs, priority/masking willittge currently executing task is stopped,

stack operations occur, the interrupt is processed as requiredtmntierand the task execution
resumes.

In a multitask software application, any task switch will have the overhead of caching-and de
caching rgisters for tasks to be saved/resumed. A faulting task will typically be suspended by an
OS (if one exists) or can even halt a system, requiring a reset or restart to recover théssgstem
Figure 31).

A CPU32 has one register set.
Core Status Reqgister Tasking must be managed by
an 0% which will invalve
overhead on task switches.

Program Counter
DO-D7 Registers
AD-AB Registers
Lser 5P
Supervisor SP

In a multi-tasking system,
a faulted task cannot typically
SFC Redister be restarted. A system reset

DFC Register is usually required.

Interrupts >
| Example of CRU32

Figure 3-1. Standard Microprocessor, Single Context View

Yector Base Register

A discussion othefidol1100architecture implementatidollows.

Thefido1100implementdive independent hardware contextsach has its own stack, register
set, and additional registeia context control and operatiofcach interrupt in the system is
fiassociatedwith a given contextdetails are providenh later chapters). Each context and each
interrupt has a priority mechaniamsed bythe hardware execution unit to facilitate cgtern.
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With fido, a true multitasking system is possible with or without an OS, anddastching times
are greatly reduced and canfioleterministio based on context typsdeSection 43, Context
Management Nocaching of registers to memory is ever needeagsedto switch contexts.

In fido, a faulting event is isolated to a given context, protecting the remaiystgm thatan
continue to run. A faulting task can be resequickly re-started if desired, kich of courses
application dependeiieeFigure 32).

A discussion of the different context types and their modes of operation follows.
3.2 Context Types and Operational Modes

There are three types of fido contexts: Standard;Vestored, and Fast Singlehread (FST).

The context typeletermines both context behavior and switching time. Each context has an

assigned priority, can have interrupts associated with it, and includes such features as time slicing.
Although contexts can be completely isolatexn one another, they can communicate and share
resources. Interrupts are inextricably coupled to contexts in that any interrupt in the system is
associated with only one context. Each context has three possible states, ready (RDY), not ready
(NOT_RDY),and hal ted. The fido pioneers a new fisl
The sleep instruction can change the state of any context from RDY to NOT_RDY. This

mechanism interrupts the CPU to allow another context to rurkF{geee 33).

3.2.1 Standard Context

The standard context retains standard, staglgext operational compatibility. If code is

executing in a standard context and an interrupt associated with this contextthecumgrrupt is
handled in the usual manner. The interrupt semaaéne address is fetched from the vector table
and ifthe interrupt is of higher priority than the context, the current PC and status register are
stacked then rvaded from the vector table. The handler (which needs to PUSH/POP any
registers it uses$ then called, executes, performs an interrupt return, the PC and status register
are unstacked, and the code resumes where it left off.

3.2.2 Fast-Vectored Context

The fast context is really an interrupt handler that operates as a context. If an inteutgthatc

is associated with a Fast Context, the PC for that context is loaded from the vector table, and
execution begins. No stack operations occur except those needed by the context itself. It runs to
completion then sleeps itself. Since a Fast Cahbaxs the PC with the ISR address from the

vector table, any number of interrupts can be associated with a context of this type. The context
switch time for a Fast Context is only the time it takes to load the PC and begin.

Innovasic?® 1A22108072306 http://www.Innovasic.com
Semiconductor UNCONTROLLED WHEN PRNTED OR COPIED Customer Support:

Extended Life Semiconductor Solutions Pagezs of 313 1-8888244184




Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Core Status REegister

Core Status REegister

Frogram Counter

Frogram Counter

DO-07 Registers

DO-07 Registers

AD-AB Registers

AD-AB Registers

Lser SP

Lser SP

Supervisar SF

Supervisar SF

Vector Base Register

Vector BEase Register

SFC Reqgister

SFC Register

DFC Register

DFC Register

Additional fido 1100
Context-Associated
Registers

Additional fido1100
Context-Associated

Registers

Context 0

Core Status Register

Frogram Counter

D007 Registers

Al-AB Registers

Lser SP

Supervisor 5P

Vector Base Register

SFC Register

Context 1

Core Status Register

Frogram Counter

D007 Registers

A0-AB Registers

Lser SP

Supervisar SF

Vector BEase Register

SFC Reqgister

DFC Register

Additional fido 1100
Context-Associated
Registers

Context 3

Interrupts >

DFC Register

Additional fido1100
Context-Associated

Registers

Context 4

Core Status Register
Frogram Counter
DO-DY Feqgisters
AD-AB Registers

Lser SR
Supervisor SP
Vector BEase Register
SFC Reqgister

DFC Register

Additional fido1100
Context-Associated
Registers

Context 2

The fida1100 has five
independent hardware
contexts. Each has its
owh register set. This
allows far near single-
cycle context switch
times.

he fido1100 contexts can
be viewed as hardware
tasks. The internal
execution unit is basically
a hardware-tasking
system, using interrupts
and ather sources to
manage and prioritize
rograrm execution.

With fido1100 , a faulted
context can be detected
and restarted or reset
guickly without impacting
other contexts (subject
to other contesxt
relationships).

Figure 3-2. The fido1100 Multi-Context View
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/T here are three context types:\
1) Standard
2) Fast-Vectored
3) Fast Single-Thread

On this diagram, i mo v e @
indicates only a privileged
write to the context control
register, which is a memory-

All three types transition state mapped register.

in the same manner.

2

interrupt
or
move

/

sleep
or
move

context

. overrun with

time-slicing / \
disabled T T Interrupts are the only way a

context can go from the

If time slicing is enabled, the context NOU_RIDY Sl 1 i KDV

context overrun results in a overrun with state (except direct

context overtime fault to the local time-slicing intervention of Context_0).
enabled Upon an interrupt event, the

context (the idea is to provide
multi-thread support within a

single context, so the context T
stays in a RDY state). If time
slicing is disabled, a_context execution of the highest
overrun fault results in a fault to priority context that is in a
the master context, and the RDY state

context that over-ran is HALTED. '
More details on time-slicing in

&hapter 8, Internal Peripherals/

Figure 3-3. Context Types and State Transitioning

fido execution unit resolves
the interrupt source, changes
the state of the associated
context, then resumes

3.2.3 Fast Single-Thread Context

The FST contextsireally a single thread that operates as a context. If an interrupt occurs that is
associated with a FST context, execution begins immediately at the current PC for that context.
No vectortable access or stacking occurs. The FST type of context mmastled to terminate

using a sleep/branch combination to ensure the PC for the coradwaiswhere the context
shouldbegin execution the next time the interrupt occurs. The context switch time for a FST
context is near single cycle. Applications fiois type of context includsituationswhere high

priority, minimal response time 1/O, or high frequency events must be handhezkiystem(see
Figure 34).

Innovasic?® 1A22108072306 http://www.Innovasic.com
Semiconductor UNCONTROLLED WHEN PRNTED OR COPIED Customer Support:

Extended Life Semiconductor Solutions Pagego of 313 1-8888244184




Flexible Input Deterministic Output (fido®) User Guide
32-Bit Real-Time Communications Controller May 6, 2010

Execution engine evaluates priority
Execution begins at current context PC

4 ™\
Fast
single-
thread
context
. J/
4 ™ 4 ™
Fast-
Séir;?;&d Vectored
Context
Interrupt Event
\ / \, /
Execution engine evaluates priority : : —
Interrupt vector-fetched from table Execution engine evaluates priority
Stack operations for PC, core status register Interrupt vector-fetched from table
FPC lpaded with address of ISR FC loaded with address of ISR

ISR stacks any used registers

Figure 3-4. Context Interrupt Overhead
3.3 Master Context

Context_0 is théMaster Contexaind it holds special powers. By default, it is the highest priority
context regardless of priority settings for other contexts. Only code runnGaniext O can

write to every fido register, includirthe context control register of every context. By default, the
fido powers up by running i@ontext 0. A recommended practice is to house all initialization
code here, set up all other contexts according to application needs, theBasié=d 0 and us it

to handle exceptions from all other contexts.

Many applications can run entirely @ontext 0, which is perfectly acceptable. Aft€ontext0,
the priorities of the other contexts are assignable through registers. HoweverGbbteit 1
andContext 4 are assigned a priority of six for exam@@ntext 1 will have the higher priority.

Many fido registers have accessntrolled bit fields (discussed in later chapters). @dntext O
can write to accessontrolled bit fields, and only while isupervisor mode. This restriction
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prevents program corruptidna safety feature that keeps order (and limits chaos) in this-multi
threaded, redime embedded application running on a very flexible machine.

3.4 Summary

There are no other real rules or riesions for contextisage understanding the crapflexibility
and how it works is the key to implementithge application.

e Any or all of thefive fido contexs can baisedby an application.
e Unused contexstare disabled and have no affect on systematipar

e In review, contexts havhreestates (HALTED, RDY, and NOT_RDY)A HALTED state
will not run (that is, théhardwareexecution engine will bypass it for scheduling
consideration) without mast@ontext 0 writing to the context control register &FAG
intervention.

e When a context is dor(gemporarily), the SLEEP instruction is used to transition from a
RDY to the NOT_RDY state.

e Allinterrupts have an association to a context and a priority relative to that context.

e |If a context is set upsa Fast SingleThreadcontext,any interrupt associated with that
context will cause the context to execute the dndieatedby the contexd PC

e For a Fast context, any interrupt associated with that contextwilediatelycause the
context to executthe Interrupt Service Routine defined by the cor@exgctor exception
table

e Certain registers ariieaccesscontrolled field in all registers are writable bgly the
Master ContextContext 0.

Chaptershereinwill discuss the use of context timetisne-slicing, memory protection, claim
registers, anthe useof internal peripherals amatherfeatures ofido. Theseare closely related to
context management, aadetypically set upby the Master Contextluring initialization based on
application eeds. SeeSection 48, Context Managemeyifor details.
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4. Core CPU

4.1 Overview

The core CPU is the main computethe chip. The fido1100 core is based on the CPU32
architecture, and isompatible with th&€€PU32 instructhn set Some exceptions will be listed in
this chapter. All contexts share the same Execution Unit, which is the portion of the Core CPU
that fetches, decodesnd executes instructions. However, as intoedl inChapter 3, Content
Architecture each of the fivénardwarecontexts in the fido1100 has its own register Jétis

unique feature of fido allows it to operate as five machines in one where the application is
concerned.

The following features of the fiddDOarediscussed in this section:

e Addressand Data Spac@2-bit address space and-BR data paths)
T Byte, word(16-bit), long-word (32-bit), and quaevord (64-bit) operations

e Register Model
e User/Supervisopace
e Instruction Set Summary

¢ Interrupts, Faults, and Exceptions
T External Interrupts
i Interrupt Priorities and Control
T Interrupt, Fault, and Exception Handling
0 Short FormaBtack Frames
0 Instruction Error Stack Frame
o Fault and Exceptiorandling

e Reset Processing
o Context Management

Other irternal features of the fido11@he PMU,Internal SRAM, the RREM, Memory Protection
Unit [MPU], SDRAM controller, and External Bus Interfaeee discussed in subsequent
chapters.

4.2 Address and Data Space

The fido1100 internal address and data buS8atats wide. ltsupportghe following data types:
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e Data types
i BCDd 4-bit representation (supported by certain instructions)
T Byted 8-bit signed and unsigned representations
I Wordd 16-bit signed and unsigned representations
T Longwordd 32-bit signed and unsigned m&gentations
I Quadwordd 64-bit signed and unsigned representations (supported by certain
instructions, requires a register pair to contain data)

The fido1100 supports an extensive set of addressing modes for source and destination operands
of an instruction

e Memory addressing modes
T Dnd Data Register
I And Address Register
I (An)d Address Register Indirect
I (An)+d Address Register Indirect with peascrement
I -(An)d Address Register indirect with pdecrement
I (d16,An¥ Address Register Indirect with displacement
T (d8,An,Xn.Size*Scale) address Register indirect with displacement and scaling
T (bd,An,Xn.Size*Scal€) address Register indirect with displacement and scaling
I (d16,PCp Program Counter relative with displacement
I (d8,PC,Xn.Size*Scalé) Program Counter relative withgplacement and scaling
I (bd,PC,Xn.Size*Scalé) Program Counter relative with displacement and scaling
I (xxx).Wd memory pointer
I (xxx).LO memory pointer
T #xXxxd immediate

An important fido100 feature to be remembered is that the most significa(Bibif31]) of the
address is used for Endian Mode Control. This limits the fido1180a&Gbytes of space as
opposed tdour Gbytes of space.SeeChapter SMemory Management and Protectjdor details
on Endian Moé Control.

The external ddress bus of the fido1100 is Bits and the external data bus isdit. The
external interface of the fido1100dsscussedn Chapter 6§ External Bus Interface

4.3 Register Model

In the fido1100, each hardware context has its own set of regidtkese registers averitable by
only the context to which they belong, dmyglthe master context. The register set summary is as
follows:
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Eight32-bit User Data Registers (ED7)

Seven32-bit Address Registers (ABG6)

Two 32-bit Stack Pointers (A7 and A7)

T The two stack pointers are indexed by supervisor status (A7' stack pointer for
supervisor mode, and A7 for user mode)

One32-bit Program Counter

Onel6-bit Status Register (SR)

One32-bit Vector Base Register (VBR)

Two 3-bit Alternate Function Registers (SFC, DFC)

For the internal address of these registers, refer tbl#meory and Register Group Address Map
Tablein Chapter 5

The fido1100 architeate uses the bigndian formati(e., themost significant bytearestored at
thelowest addressgsFor internal dataepresentatiorfprmats are useds described in the
following sections.

43.1

Data Register Operands
Each data regter is 32 bits wide.

Byte operands occupy the leavder 8 bits, word operandscupy the loworder 16 bits
and longword operandsccupythe full 32 bits.

When a data register is used as either a source or destination dpgtarat word)only
the low-order bye or word is changed; the higinder portion is not used and is left
unchanged.

Operands in data registersnagpresent a single byte, a-iis word, a 32bit long word, or

a 64bit quad word.

T Quadword data can consist of any two data regswithout restrictions on order or
pairing.

T Quad words result from 32y-32 multiply or divide operations.

I There are no explicit instructions for manipulgtiquadword data types.

For signed operations s t a s abraptechent2noétation is used.

Instructions reqiring BCD operands use the leavder byte aswo packed BCD digits.
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4.3.2 Address Register Operands
e [Each address register is 32 bits wide.
e Address regi®rs cannot be used for bydgezed operands.

e Either the loworder word or the entire 32 bisse useds a source operantiVhen used as
a wordsized source operanthe 16bit word is sigrextended to 32 bits before being used.

¢ As a destination operanthe entire register is affected regardless of operation size.
4.3.3 Operands in Memory

e Memory is lyte addressable.
Multi-byte data is stored in bigndian format.
¢ Nonaligned access support:
T Accessingvord- or longword-sized operands does not require thatgherand be
word aligned or longvord aligned.Accessing this type of operand on an oddresisl
will not result in an address exception.

4.4 User/Supervisor Space

Context applications can be run in either User Mode or Supervisor Mode. Privileged instructions
can be executeahly in Supervisor mode. This mode control is set via the Status Rg§@Rer

The SR contains condition codes, the interrupt priority mask, the supervisor/user state, and trace
enable. Only the Condition codes (lower 8 bits) areipudated by usemode instructions.

When in supervisor mogléhe entire register can be niamated. Each context has its own copy

of the status register. The SR is define&attion 4.6.3, Interrupt Priorities and Control

Separate stacks (as defined by A7 and A7') are used in User andiSupaode.
4.5 Instruction Set Summary

The fido1100 supports the CPU32 instruction set with some modifications, and has some new
instructions. The fido1100 general instruction classes include machine functions for all of the
following operations:

e Data movemst

e Arithmetic operations

e Logical operations

e Shifts and rotates
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Bit manipulation

Binary-Coded Decimal (BCD) arithmetic
Program control

System control

Power Control

Following is a discussion of each instruction clashe completénstruction sets provided in
The fido1100 Instruction Set Reference Guide

45.1 Data Movement Instructions

The MOVE instruction is the basic means of transferring and storing address andl OMB.
instructions transfer byte, word, and lewgrd operands from memory to memory, memory
register, register to memory, and register to regisdeidressmovement instructions (MOVE or
MOVEA) transfer word and lorgiord operands and ensure that only valid address manipulations
are executed.

In addition to the general MOVE instructionseté are several spi@al data movement
instructionsmove multiple registers (MOVEM), move peripheral data (MOVEP), nopvekly
(MOVEQ), exchange registers (EXG), load effective address (LEA), push effective address
(PEA), link stack (LINK), and unlink stk (UNLK).

4.5.2 Integer Arithmetic Operations

The arithmetic operations include the four basic operations of add (ADD), subtract (SUB),
multiply (MUL), and divide (DIV) as well as arithmetic compare (CMP, CMPM, CMP2), clear
(CLR), and negate (NEG)I'he fido110 Instruction Set Reference Guideludes ADD, CMP,
andSUB instructions for both address and data operations with all operand sizes valid for data
operations.Address operands consist of 16 or 32 bitke clear and negate instructions apply to
all sizes of data operands.

Signed and unsigned MUL and DIV instructions include:
e Word multiply to produce a longyord product
e Longword multiply to produce a loagrord or quadword product
¢ Division of a longword dividend by a word divisor (word quotient andrdioemainder)

¢ Division of a longword or quadword dividend by a longvord divisor (longword
guotient and longvord remainder)
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A set of extended instructions provides mpltecision and mixedize arithmetic.These
instructions are add extended (ADDX)btract extended (SUBX), sign extend (EXT), and negate
binary with extend (NEGX).

4.5.3 Logic Instructions

The logical operation instructions (AND, OR, EOR, and NOT) perform logical operations with all
sizes of integer data operandssimilar set of immediat instructions (ANDI, ORI, and EORI)
provide these logical operations with all sizes of immediate data. The TST instruction
arithmetically compares the operand with zero, placing the result in the condition code register.

45.4 Shift and Rotate Instructions

The arithmetic shift instructions, ASR and ASL, and logical shift instructions, LSR and LSL,
provide shift operations in both directionBhe ROR, ROL, ROXR, and ROXL instructions
perform rotate (circular shift) operations, with and without the extendAlishift and rotate
operations can be performed on either registers or memory.

Register shift and rotate operations shift all operand siklks.shift count may be specified in the
instructionoperation word (to shift from one to eighlices) or in aegister (modulo 64hift
count).

Memory shift and rotate operations shift waéetigth operands only one bit positionhe SWAP
instruction exchanges the-b& halves of a registerPerformance of shift/rotate instructions is
enhanced so that use of lROR and ROL instructions withshift count of eight allows fast byte
swapping.

455 Bit Manipulation Instructions

Bit manipulation operations are accomplished using the following instructions: bit test (BTST), bit
test and set (BSET), bit test and clear (BE,L&hd bit test and change (BCHG&I bit

manipulation operations can be performed on either registers oconypefrhe bit number is

specified as immediate data or in a data registegster operands are 32 bits longlemory

operands are 8 bits long.

45.6 Binary-Coded Decimal Instructions

Five instructions support operations on Bir@gded Decimal (BCD) numberd.he arithmetic
operations on packed BCD numbers are add decimal with extend (ABCD), subtract decimal with
extend (SBCD), and negate decimalhngixtend (NBCD).
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4.5.7 Program Control Instructions

A set of subroutine call and return instructions and conditional and uncondiranah
instructions perform program control operations.

4.5.8 System Control Instructions

Privileged instructions, trapping insttians, and instructions that use or modify the coaditi
code register provide systerontrol operationsAll of these instructions cause the processor to
flush the instruction pipeline.

459 Power Control Instructions

For a complete understanding of hBWOPand LPSTORnNstructions are implemented, see
Chapter 10Power Contral

4.5.10 Modifications to CPU32 Instruction Compatibility

This section discussthe modifications to the instructions the fido1100 implements differently
from the CPU32.

e Interpolat® Thiscauses an lllegal Instruction exceptiarthe fido1100
e Tabled Thiscauses an lllegal Instruction exceptiarthe fido1100
¢ MOVEC instructond These are newontrol codes to define fidol1&pecific registers

e LPSTOP and BKPT irieuctions
I Becausdhe fido1100 exception handling is differédram that of a CPU32, LPSTOP
d o e s n o tintefiupbpnonty via @xternabus interface. Se@hapter 1QPower
Control for more information.
T BKPT does ot require or generate an external bus cycle for breakpoint acknowledge.
SeeChapter 9Debug Featuregor more information.

e BGNDJ Thefido1100 does not have a CPU8®le Background Debug Mode (BDM).
The BDM instructia just executes a trap.

e Branch and Jump instructions have additional profiling supg8eeChapter 9Debug
Featuresfor details on call and branch trace capabjlity.

T Bcc

i BRA

i BSR

T Dbcc

i JMP
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i JSR
i RTE
T RTS
e Table Lookup andnterpolate instructionare not implementéd they will TRAP instead.
Thefido1100 tools will issue a warning if these instructions are used in assembly code.

i TBLS and TBLSN
i TBLU and TBLUN

45.11 New Instructions

This section discussnew instructions the fiddl00 implementso support the multipkhardware
context architecture.

e SLEEP instruction:

T Similar toSTOP but does not alter the SR and only affects the current context. Sleep
causes the current context to change from the R@dY) state to the Not Regd
(NOT_RDY) state allowing other pending contexts to run. S=wtion 4.9Context
Managementfor complete details.

¢ TRAPX instruction

i Senda trap signal to Master Contegt Can be used for interontext communid#on
and exception escalation.

4.6 Interrupts, Faults and Exceptions
4.6.1 Overview
This section presesithe following:
e External Interrupts
e Interrupt Priorities and Control
e Interrupt, Fault, and Exception Processing
e Stack Frames
e \ector Table

The fido1100 has manwternal interrupt sourcesightexternal interrupts, and many sources of
faults and exceptions. Each of these has a unique vector in the vector table. With the fido1100
each context has its own vector tafii66 entries each) (sdeable 48, Exception Vector Tab)e
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With the fidol0O 0, each i nterrupt has its own priority
Each interrupt has an interrupt control register where the priority and context association is

assiged. This is true for all interrupts, internal and exterivalerrupts are potential wakp

events for sleeping contexts. When an interrupt occurs, its own priority and the interrupt priority
mask in the context status register both come into plagterihining subsequent processing.

Details argorovidedin Section 4.6.3, Interrupt Priorities and Conteoid inSection 43.11,

Context Management Regisser

There are eighgxternal interrupts for connection to external devices. The interrupt priority,
context association, polarity, and edge/level tnggeare all parameters in tih@errupt control
register. These are discussedettion 4.6.2Extemal Interrupts

Exceptions and faults may not produce the same stack frame format as a ARE32011D0 is
instructionset compatible with the CPU23it not binary compatible witlh. The details of
exception processing and stack frames are discus&sttion 4.6.4Interrupt, Fault, and
Exception Handlingandin Section 4.6.4L., Short Format Stack Frame

4.6.2 External Interrupts

The fido1100communicatios controllercan eceive interrupt requests from eigiternal signals
(seeTable 41).

Table 4-1. External Hardware Signals

Signal Name Description
INTO Interrupt_0O
INT1 Interrupt_1
INT2 Interrupt_2
INT3 Interrupt_3

INT4 DMAO ACK | Muxed pin, Interrupt_4 or DMA Channel 0 Acknowledge
INT5 DMA1 ACK | Muxed pin, Interrupt_5 or DMA Channel 1 Acknowledge
INT6 DMAO REQ | Muxed pin, Interrupt_6 or DMA Channel 0 Request
INT7 DMA1 REQ | Muxed pin, Interrupt_7 or DMA Channel 1 Request

Theseeightinterrupts are mapped to vectors 34 in the vector table. Each interrupt channel

must be assigned to a particular context by definition of its interrupt control register. eidtase

regi s taecesscontrdledd fir e gi st er s, an donlgthe nmsiec dontefteee wr i t
Chapter 11AccessControlled Registe)s The detailed definition of one of the eight external

interrupt control registelis presente in Table4-2.
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Table 4-2. Int e r r uGontroloREdisters (where N=0..7)

31li 14 13 12 11 10 9i 8 715 4i3 2i0
Reserved | Enable | Status | Polarity | Level | Reserved | Priority | Reserved | Context
i RW R RW RW i RW i RW

Note: Reset value is 0x00000000.

Bits [31i 14]0 Reserved

Bit [13]0 Enable (O=interrupt channel disabled, 1=interrupt channel enabled)

Bit [12]0 Status, read this bit to detema interrupt channel status
T 08 No interrupt pending
i 10 Interrupt is pnding

Note Reading this bit acknowledges the interrupt and clears the bit

Bit [11]0 Polarity of interrupt signal
i 00 Low level for level sensitive or falling edge for edge sensitive
T 10 High level for level sensitive or rising edge for edge sensitive

Bit [10]0 Type of interrupt signal
i 098 Levelsensitive
I 10 Edge sensitive
Bits [91 8]0 Reserved

Bits [71 5]0 Priority of interrupt channel

Note: Sets the priority of the interrupt channel to be assigned, wheres

the lowest andeveris the highestrelative to theSR for the associated
context.

Bits [41 3]0 Reserved

Bits [21 0]0 Associated context for this interrupt

Note: Thisfield defines associated context for that interrupt channel. Only
this context can be conditionally awakened by this interflogged on priaty

scheme). Context values aiigd0
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4.6.3 Interrupt Priorities and Control

As described itChapter 3Context Architecturga context can change state from NOT_RDY to
RDY when an interrupt associated with it fires. &tHer it changes state and/or subsequently
begins to run is all based on the ttiered interrupt priority scheme of the fido1100. The
following parameters are all used in resolving an interrupt:

e The priority of the associated interrupt
e The interrupt priaty mask in the associated cont&tatus Register
e The overall priority of the interrupted context

If the priority of the interrupt, thBtatus Registanterrupt priority mask, and the priority of the
context allow theinterrupt wakes up and begins tomr Figure 41 shows a diagram of this
processing.

The Status Register contains condition codes, interrupt priority mask, supervisor/user state, and
trace enable. Only the Condition codes (lower 8 bits) are manipulated byoderinstructions.
Whenin supervisor mode, the entire register can be manipulated. Each context has its own copy
of theStatus Register

This register can be accessed by the owner context in supervisor mode via the MOVESR
instruction. This register is also memory mapped,ywbe i t | < oant rfodd calds r eqgi
as such is writable by only the master context sd#e4-3, Status Register).

Table 4-3. Status Register

System Byte User Byte (CCR)
15114 13 12711 101 8 775 413|210
TE Supervisor State | Reserved | Interrupt Priority Mask | Reserved | X [N | Z |V | C
RW RW i RW i RIR|R|R|R

Note: Reset value is 0x2700 (trace disabled, supervisor mode, all interrupts masked, all condition codes
cleared).

e Bits [15i 14]0 Trace Enable
T 000 Trace disabled
T 010 Branch trace(trace on change of flow)
T 100 Instruction trace
T 110 Reserved

Note: This is CPU32 trace control, for the fido1100 enhanced tracing
features, se€hapter 9, Debug Features
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v

Context_2 is running

i

An interrupt associated with
Context_3 occurs

|

Examines Context_3 Core
Status Register interrupt mask

Is the priority of
the interrupt > to
the priority mask
in the Context_3
Core Status

Context_3 goes RDY

|

Looks at the priority field in the
ContextControlReg for both
Context 2 and Context 3

Is the priority of

Context_3 > the
priority of
Context 27?

Switches to Context_3

~

1) Assume that Context_2 is running and an interrupt
occurs. This interrupt is associated with Context_3.

2) Each interrupt has a priority and is associated with a
context, both via that interrupt's control register. Every
interrupt source has a control register.

3) Each context has a Core Status Register that contains an
interrupt mask.

4a) When an interrupt occurs, the Core Status Register for
the associated context (Context_3) is examined to see if the
interrupt is masked or not. If the IntMask=2 and the
interrupt priority = 2, the interrupt is masked. In this case,
the state of Context_3 does not change and Context_2
continues executing.

4b) If the interrupt priority is O 3the state of Context_3
(which the interrupt is associated with) goes RDY.

5) Now, if the priority in the Context_3 control register is
more than the priority of the Context_2 control register,
Context_3 will run (the interrupt handler is executed).

In Step 4, if another (higher priority) event
wakes up Context_3, and it sets its IMR to
allow that previous interrupt, it will be serviced
then.

S~
The ContextControlReg can be accessed

only by the master context (Context_0) in

supervisor mode. This register is memory-

mapped.
- J

- N

The CoreStatusReg can be accessed by
any context if it is in supervisor mode

(i.e., each context can set its own interrupt
mask via the MOVESR instruction). This
register is also memory-mapped where it
is writable by only the master context.

Figure 4-1. Context and Interrupt Priority Processing
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e Bit[13]0 Supervisor State (O=user mode, 1=supervisor)
e Bits [12/11]6 Reserved
e Bits [10i8]d Interrupt Priority Mask

i 000 Minimum Priority Mask (no interrupts are masked)
T 11160 Maximum Priority Mask (all interrupts are masked)

Note: The priority of an interrupt must esaterthan the Interrupt Priority
Mask to be considered tmasked. However, if the priority mask is seaed
the interrupt priority is seven, the interrupt is-omasked even though they are
equal. This is retained CPU32 compatibility.

e Bits [715]0 Reserved

e Bit[4ld XYExtend fl ag

e Bit[3JdNYNegative fl ag
o Bit[2]8 ZV Z e flay

e Bit[1]d VYOver flago w

e Bit[0]d CY C a rflagy

Note For details on how the condition codes are set/cleared]bee
fido1100 Instruction Set Reference Guide

4.6.4 Interrupt, Fault and Exception Handling

Generally, whenever an interrupt, exception, or fault occurs, the current instruction will always
complete and the event is then serviced. There are two exceptions to this rule:

e The MOVEM instruction
e The DIVS and DIVU instructions

These are thenly interruptibleinstructions in the fido1100.
The fido1100 generates two types of stack frames:

e Short Format Stack Frame (folé-bit words)
e Instruction Error Stack Frame (sb6-bit words)
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Each interrupt, fault, and exception has a unique entryeinehtor table. The type of stack frame
generated for these events and a definition of the stack frames follows.

4.6.4.1 Short Format Stack Frame

The Short Format Stack Frame contdimg words and the format is:

SR Status Register Word

SP +3 Next InstructionProgram Counter High Word
SP +4 Next Instruction Program Counter Low Word
SP +@ Format/Vector Offset Word

The Offset Word-ormat/Vectoiis presented in Tablé-4.

Table 4-4. Short Format Stack Frame Offset Word Format/Vector

15112 1170

0 Vector Offset

The top four bits define the stack frame format (which will be zero for this frame type), the
remaining bits are the exception vector offset (i.e., the <bigtetxception vector times four, of 0
1020 decimal) (se@able4-8, Exception Vector Tabje

This fourword stack frame will be created by:

Interrupts (Standard Mode contexts only)
Format Error Exceptions

The TRAP #mand TRAPX #n Instructions
lllegal Instruction Exceptions

A-Line and FLine unimplemented instructions
Privilege Violation Exceptions

4.6.4.2 Instruction Error Stack Frame

This stack frame contairsix words and the format is:

SR Status Register Word

SP +2 Next Instruction Program Counter Hiytord

SP +4 Next Instruction Program Counter Low Word
SP +@ Format/Vector Offset Word

SP +& Faulted Instruction Program Counter High Word
For MPU Fault: SP 80 Faulted Address High Word
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e SP +1® Faulted Instruction Program Counter Low Word
e For MPU Fault: 480 Faulted Address Low Word

The Format/Vector Offset Word formatpsesented in Tablé-5.

Table 4-5. Instruction Error Stack Frame Offset Word Format/Vector

15112 1170

2 |Vector Offset

The t@ fourbits define the stack frame form@thich will be atwo for this frame type), the
remaining bits are the exception vector offset,(ite eightbit exception vectotimes4, or G
1020 decim3gl(seeTable4-8, Exception Vector Tab)e

This six-word stack frame will be created by:

¢ Instruction related traps:
I CHK instruction
T CHK2 instruction
T TRAPcc instruction
T TRAPV instruction
T DIVS/DIVU instructions (divide by zero)

Trace Exceptions

Address Errors

Bus Erors

MPU Errors

Hardwarebreakpoints the faulted instruction program counter is the address of the
instruction executing when the breakpoint was sensed).

4.6.4.3 Interrupt Handling

As described irChapter 3, Context Arctacture if an interrupt occurs that is associated with
either a Fast Singl€hread or FasVectored type context, no stack frame is generafdter the
priority is resolved (as describefiovein this chapter)the processing is as follows:

e Fast SingleThread Execution begins at current PC value for that context
e Fast Vectored Interrupt vector fetched from vector table, and PC is loaded with address
of ISR

An interrupt associated with a Standard Context generates a Short Format Stack Frame.
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4.6.4.4 Fault and Exception Handling

The general processing for fault and exception handling follows the flow described below:

e Any register altered by a faulted instruction effective address calculation is restored to its
previous value.

e The S bit in the status register (SR set to establish supervisor privilege level
e The TO and T1 bits in the SR are cleared to disable tracing.

e The interruptpriority mask bit in the conted status register is set to be equal to the
priority of the requesting interrupt souésénterrypt control register.

Note: This will cause the conteXxtinterrupt service routine code to assume
the priority of the interrupmaskingt) and thus prevent the interrupt request
from causing an infinite loaplt will be up to the software to reseeth
interrupt request by reading the corresponding interrupt control/status
register.

e Astack frame is generated according to the nature of the fault or exception.
¢ The exeption vector is multiplied by fouo generate a vector offset.

e The Exception Vectamable address is calculated by adding the vector offset to the Vector
Base Register (VBR) for the current context

e The result is used to fetch the vector frdra exception vector tab{seeTable4-8,
Exception Vetor Tablg.

e This value is placed into the PC and bsgirecution from the location.

e The return sequence is cedgpendent. If the fault can be handled within the affected
context, the return is based on the stack frame type. If the fault is fat@blae
transferred to the master context.

A benefit of having multiple contexts is that fault conditions that would be fatal to a typical
processofe.g, a doublebus fault) need only be fatal to the executing cont&kie fido1100 uses
the InterConeext fault (Vector #95) to handle fatal faults: The cdsewlledare:

o Resed If the reset vector points to memory that causes a bus error when the execution unit
fetches it. This can only occur in the master context and hence will halt the entire CPU
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Double-Bus Fault

e DoubleMPU Fault
e Address Error

e Any combination of Address/MPU/Bus Fault while stacking the exception f(arge
while stacking the exception frame for an MPU fault, a bus fault is generated)

If any of these events occur@ontext O, the pocessor will be halted. However, if any of these
events occur il€ontext 1i Context 4, they are handled as follows:

e The faulting context is halteghe State field inContext Control Registeset to HALT)
e The ID of the faulting context is placed in thauted Context Register

e Exception #95 (InteContext Fault) is forced, transferring control to the master context
which can determine subsequent processing

4.6.5 Summary

All faults and exceptions follow the processing flow as described above. Some faults can be
handled within the executing context and return from the fault based on the stack frame type
generated. Some can fault initially@ontext_I Context_4 where a subsequent doutideilt will
fault to the master contexthis is important as each contexshits own vector tableAdditional
details are provided for the following faults:

e Reset

e Bus Error

e Address Error

e lllegal Instuction

e Instruction Execution Exception

e Instruction Execution Error

e Trace Exception

e Breakmint

¢ Context Overtimd-ault
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e MPU Error
e InterContext Fault
4.6.5.1 Reset Additional Details (Vectors #0 and #1)

e If the reset vector points to memory tlcauses a bus error when the execution unit fetches
it, it will occuronly in the master context artdereforehalt the entire CPU

4.6.5.2 Bus Error Additional Details (Vector #2)
e Generates an Instruction Error Format Stack Frame in the context of execution

e Thisexception can occur if the CPU tries to access memory thandoesist or if the bus
cycle is aborted due tmady n timeout (see External Bus Timing Diagrams).

| Note An aborted prefetch does not cause an exception. |

e All processing for this excepiin occurs while remaining in the same execution context
unless a bus error occurs during the exception processing for the following:
T An MPU error
I Abus error
i Anaddress error
i Areset
T While the processor imading,the stack information duringhdRTE ingdruction
execution a double bus fault is generated

¢ In any of these events and depending on the execution caheegrocessor:

I Context_IContext 4 Writesthe context number to theaulted Context Register
halts the current contexgndforces exception #95(InterContext Fault) thaswitches to
the Master Context.

T Master Contexi Is halted. Only a reset can restart the processor.

4.6.5.3 Address Error Additional Details (Vector #3)
e Generates an Instruction Error Format Stack Frame

e An Address Error exception oars if the CPU tries to fetch an instruction from a-non
word aligned boundary (an odd address.)
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4.6.54

4.6.5.5

Notel: The exception will occur only when CPU actually tries to access that
memory. If the execution is stalled (by another exception, an interrupt, etc.)
this exception will not occuWhen the instruction is resumed (after the
exception is handled) if the stalling condition does naiaeur the exception
will occur.

Note2: The exception will not occur on an instruction fetch if the instruction
IS notexecuted.

All processing for this exception occurs while remaining in the same execution context

unless an address error occurs during the exception processing for the following:

1T An MPU error

i Abus error

i Anaddress error

T Areset

T While the processor i®ading the stack information during a RTE instruction
execution a double bus fault is generated

In any of these events and depending on theutiagccontext the processor

i Context_IContext 4 Writesthe context number to theaulted Context Register
halts the current contexgndforces exception #95Inter-Context Faultthatswitches
to the Master Context.

T Master Contexi Is halted. Only a reset can restart the processor.
lllegal Instruction Additional Details (Vector #4)

Generates a Short Format &d&rame

An illegal instruction exception will occur under the following conditions:

T If the illegalinstruction is executed (opcode 0x4AFC)

T Whenthe first instruction word contains a bit pattern that does not corréspan
valid CPU32 instruction

T If the instruction is a MOVEC instruction and the first extension word does not specify
a valid control code.

T If the instruction specifies an indexing addressing mode extension worBig {1 4]
= 00 orBits [3i 0] = 0000

Instruction Execution Exception Additional Details (Vectors #5, #6, and #7)
Generates an Instruction Error Format Stack Frame

This exception will occur for the followingonditions
i Divide by Zer@ Exception Vector #5
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I CHK, CHK2 instructiond Exception Vector #6
T TRAPcc, TRAPV Instructior$s Exception Vector #7

4.6.5.6 Instruction Execution Error Additional Details (see Vectors below)
e Generates a Short Format Stack Frame

e This exception will occuunderthe followingconditions

i Privilege Violation (executing a supervisor mode instruction while in meete
Exception Vector #8

i A-line unimplemented instruction execution (instructions \Bitis [15i 12] =
1010bp Exception Vector #10

i F-line unimplemented instruction execution (instructions \Bitis [15i 12] = 1111b$
Exception Vector #11

i TRAP #n instructnd Exception Vectors #3217

T TRAPX #n instructiod Exception Vectors #9611

T Astack frame format error is detected (CPU version number in BERR stack frame and
stack frame format number validity during the RTE instrucBoBxception Vector #14

4.6.5.7 Trace Exception Additional Details (Vector #9)
e Generates an Instruction Error Format Stack Frame

e This exception willoccurwhen an instruction executes with the Trace bits set in the SR.
These bits will issue this exception according to the nesented in Table-@.

Table 4-6. Trace Exception Instruction Error Generation

T1|TO|Tracing Exception

Tracing disabled

Trace on change of status/flow
Trace on instruction execution
Reserved

PP, |O|O
RO|R|O

e This functions as follows:

T With T[1i O] set to O1bthe trace exception will fire whenever the PC changes sequence
during execution All branches, jumps, subroutine calls, retyiarsd status register
manipulations will cause this exceptioNo exception occurs if the branch is not taken.

T With T[1i 0] set to 10ba trace exception will be generated after the instruction
execution is completelf the instruction is not executed (because of an interrupt, or
because it is an illegal, unimplementedprivileged instruction)a trace exception is
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not generatedlf the instruction execution is abortegtle trace exception is deferred
until the instruction is completed normallyhis also includes bus errors or address
errors. The exception handléor this exception is not traced.

T If tracing is enabled and an interrupt is pending when an instruction exdbetésce
exception will be processed before the interrupt exception.

T If an instruction forces an exceptidhe forced exception is proceskbefore the trace
exception.

T If an instruction is executed and a breakpoint is pending upon completion of the
instruction, the trace exception is processed before the breakpoint.

T Tracing also affects the operation of the LPSTOP and STOP instrucliadhs.T1 is
set when one of these instructions execukestrace exception will bgrocesse@nd,
upon return from trace, the next instruction will be executéehce the processor will
not stop.

I To prevent a nested trace exceptivacing is disable as described earlier in the
general fault and exception processing flow.

T The CPU32 trace capiiiby exists for compatibility. The advancedhethodsdescribed
in Chapter 9Debug Featurearerecommendedbr better debugapability.

4.6.5.8 Breakpoint Additional Details (Vector #12)
e Generates an Instruction Error Format Stack Frame

e This exception will occur for the following reasons:
T BKPT Instruction Executed with BKPT bit set in thebug Control Registér
Exception Vecto#12
i Hardware breakpoint or watchpoint trigger with break enabled.

This exception will be processed in the same execution context, following the flow as
described earlier in the general fault and exception processing flow.

e SeeChapter 9, Debug Featurdésr details on hardware breakpoints and watchpoints.
4.6.5.9 Context Overtime Fault Additional Details (Vector #64)

e The fido1100 provides a set of registers that can be used to monitor and control context
timing. The context timersan operate in two modes:
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Time-slice Mod® A feature for running multiple threads within a single context. In
this casethe fault occurs in the local context of operatibatshould deal with
scheduling as required.

Standard Mod& A contextovertime monibr for critical safety applicationdn this
casethe fault occurs in the master context andféfudting context is set to the Halted
state with the number of the faulting context placed intd-thdted Context Register.

e SeeSection 49, Context Managemeytfor details on context timer functionality.

Note This exception is classified as almterruptd and therefore will
generate a Short Format Stack Frame, but only if the targeted context is |set to
Standard Modeas defined by th€ontext Control Register.

4.6.5.10 MPU Error Additional Details (Vector #65)

e Generates an Instruction Error Stack Frame

o ThIS exception can occur under the following conditions:

Whenthe MPU disallows memory accesBhis includes the following calitions:

0 A context executes an instruction that results in an effective address pointing to a
memory block that is not assigned to that context.

0 A context tries to write to a reamhly restricted memory block.

0 A context tries to read or write to a didad memory block.

o0 An instruction fetch only generates the exception if the instruction is to be
executed.

e The exception will occur only when CPU actually tries to access that mehtng.
execution is stalled (by another exception, an interrup), teis.exception will not occur.
When the instruction is resumed (after the exception is haralhelf) the stalling
condition does not reccut the MPU exception will occur.

e The exception handler can look at feulted Context Registéw determine Wo is the
offending context and can act accordingly.

e All processing for this exception occurs while remaining in the same execution context
unless an MPU error occurs during the exception processing for the following:

An MPU error

A bus error

An addressrror

A reset

While the processor is loading the stack information durmBBE instruction
executiona doublebus fault is generated
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¢ In any of these events and depending on the execution context the processor:
i Context_IContext 4 Writes the context nuber to theFaulted Context Register
halts the current context, and forces exception #95 {Cbetext Fault) that switches

to the Master Context.
i Master Contexi Is halted. Only a reset can restart the processor.

¢ If an MPU block is set up to point tmn-existent memory when an access to that memory
is attempted, a fatal fault will occur rather than an MPU fault.

4.6.5.11 Inter-Context Fault Additional Details (Vector #95)

e This is the fido110 mechanism to handle fatal faults and isolate a halting conddian t
single context. The casage as follows

i Resef(e.qg, if the reset vector points to memory that causes a bus error when the
execution unit fetches it.

Note When this happeng will always be inContext 0 and hence will
always result in a total BU halt.

T Double Bus Fault
T Double MPU Fault

T Double Address Error

T Any combination ADDRESS/MPU/BUS fault (e,gvhile stacking exception frame for
anMPU fault, a bus fault is generated).

e If any of these events occur@ontext_1I Context_4the following £quence will occur:
T The faulting context is haltedhe Statdield in theContext Control Registeset to

halt)
T The ID of the faulting context is placed into thaulted Context Register

T The InterContext Fault (vector #95) is forced, resulting in cohtransfer to the
master context.

e If any of these events occur@ontext 0 executionthe processor will halt all execution.
The Faulted Context Register is definedable 47.
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Table 4-7. Faulted Context Register

31i 8 710
Reserved | Context ID
T RW

Note: Reset value is 0x00000000.
e Bits [31i 8]0 Reserved

e Bits [7i0]0 Faulted context Ia value from 0 to 4)
4.7 Reset Processing

Activating theRESET _Npin will immediately abort all processing and causteaetexception.
The Resetexception is the highest priority of all exceptions. Any processing in progress when
this exception is recognized is lost and cannot be recov&eskwill result in the following
actions (as defined by the valueRit [0] in the Power On Reset RegigteGeeChapter 10

Power Contrglfor additional information.

e Power On Reset RegistBit [0] = 00 Minor Reset
T Initialize the Vector Base Register (VBR) for Context_0 to 0x00000000.
T Initialize the Status Register (SR) for the Context_0 to 0x2700.
T The following is done using ContexisQegister set:
o Generatea vector number to reference tResetexception vector.
0 Loadsthe first long word of the vector into Contexé&upervisor staghointer.
If a bus error exception occurs hgigs is considered a doubbeis fault and the
processor halts
o Loadsthe second long word of the vector into Conteg firogram counterlf a
bus error exception occuhngre this is considered a doublbrisfault and the
processor halts

T SestheContext Control Registdor Context_0 to Ox1F02This will:
o Place Context 0 in thReadystate.
0 Assign Context_0 the highest priority.
o Cause the processor to fetch and initiate decode of the first instructien t
executed (in Context_0OJf a bus error exception or an address error exception
occurs hergthis is considered a doublbeis fault and the processor halts

T Context Timer Clear Register to 0x00000000
T Context Timer Register to 0x00000000

T Faulted ContexRegister to 0x00000000

T Context Idle Timer Register to 0x00000000
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e Power On Reset RegistBit [0] = 10 (Major Resext
T Initializesthe Vector Base Register (VBR) fall contextso 0x00000000.
T Initialize the Status Register (SR) falf contextso 0x2700.
T The following is done usinGontext_@ register set:
0 Generates a vector number to reference the Reset exception vector.
0 Loadsthe first long word of the vector intontext_@ supervisor stack pointer.
If a buserror exception occurs hethis is casidered a doublbus fault and the
processor halts
o Loadsthe second long word of the vector ilf@ontext @ program counterlf a
bus error exception occurs here this is considered a double bus fault and the
processor halts

T SestheContext Control Ragterfor Context_0to 0x1F02.This will:
o PlaceContext_Ointo the Ready state.
0 AssignContext_0Othe highest priority.
o Cause the processor to fetch and initiate decode of the first instruction to be
executed (irContext_0. If a bus error exception @n address error exception
occurs here this isonsidered a double bus fault and the processor halts

T Set all Registers to default values, as indicatekhbiie5-20, Memory and Register
Group Addres Map Table

Table 48 presents the vector assignments implemented for the various exceptions. The Context
Switch column refers to how the exception is handled.

| Note: Each context has its own vector table. |

Table 4-8. Exception Vector Table

Vector Vector Vector
Number Offset (hex) | Offset (dec) Assignment Context Switch? Notes
0 000 0 RESET: Initial Stack Yes, to Context_0 |
Pointer
1 004 4 RESET: Initial Program Yes, to Context_0 T
Counter
2 008 8 Bus Error First BERR = No, Second = T
Yes, to Context_0O
3 0oC 12 Address Error First Address Error = No, T
Second = Yes, to Context_0
4 010 16 lllegal Instruction No T
5 014 20 Divide by Zero No T
6 018 24 CHK, CHK2 No i
Instructions
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7 0l1C 28 TRAPCC, TRAPV No
Instructions
8 020 32 Privilege Violation No
9 024 36 Trace No
10 028 40 A-Line unimplemented No
Instructions
11 02C 44 F-Line unimplemented No
Instructions
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Table 4-8. Exception Vector Table (Continued)

Vector Vector Vector

Number Offset (hex) | Offset (dec) Assignment Context Switch? Notes
12 030 48 Hardware Breakpoint No T
13 034 52 Reserved, ) 3

(coprocessor)

14 038 56 Format Error No T
15 03C 60 Uninitialized Interrupt No 1,3
16 040 64 Software Interrupt Maybe 2

17123 0441 05C 681 92 Unassigned, (reserved) T 3
24 060 96 Interrupt_0 Maybe 2
25 064 100 Interrupt_1 Maybe 2
26 068 104 Interrupt_2 Maybe 2
27 06C 108 Interrupt_3 Maybe 2
28 070 112 Interrupt_4 Maybe 2
29 074 116 Interrupt_5 Maybe 2
30 078 120 Interrupt_6 Maybe 2
31 07C 124 Interrupt_7 Maybe 2

321 47 0801 0BC 128i 188 Trap #n instruction No T

48i 58 0CO1 OES8 1921 232 Reserved, T 3

(coprocessor)

591 63 OEC-0FC 2361 252 Unassigned, (reserved) T 3
64 100 256 Context Overtime Maybe 4
65 104 260 MPU Error No i
66 108 264 System Timer O Maybe 2
67 10C 268 System Timer 1 Maybe 2
68 110 272 System Timer 2 Maybe 2
69 114 276 System Timer 3 Maybe 2
70 118 280 System Timer 4 Maybe 2
71 11C 284 Watchdog Timer Maybe 2
72 120 288 Timer Counter Unit O Maybe 2
73 124 292 Timer Counter Unit 1 Maybe 2
74 128 296 DMA Channel 0 Maybe 2
75 12C 300 DMA Channel 1 Maybe 2
76 130 304 ADC Conversion Maybe 2

Complete
77 134 308 PMU Ch 0 Interrupt Maybe 2
78 138 312 PMU Ch 1 Interrupt Maybe 2
79 13C 316 PMU Ch 2 Interrupt Maybe 2
80 140 320 PMU Ch 3 Interrupt Maybe 2
81i 84 1447 150 3241 336 Unassigned, (reserved) T 3
851 94 1547178 340i 37C Unassigned, (reserved) T 3
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Table 4-8. Exception Vector Table (Continued)

Vector Vector Vector
Number Offset (hex) | Offset (dec) Assignment Context Switch? Notes
95 17C 380 Inter-Context Fault Yes, (to Context_0) T
961111 180i 1BC 3841 444 Trapx instruction Yes, (to Context_0) T
112i 255 1COi 3FC 3441 1020 Unassigned, (reserved) T 3
Notes:

1. Anuninitialized interrupt (vector #15) can occur in a CPU32 part because the interrupt vector is obtained
via an interrupt-acknowledge bus cycle. Because the fido1100 uses a fixed-interrupt vector scheme,
this will not occur.

2. Interrupt exceptions are assigned to a context and may cause the hardware executive to switch to it if

necessary.

3. The normal CPU32 system uses an interrupt-acknowledge bus cycle to fetch interrupt vectors. Because
the fido1100 does not do this, the vectors not specifically assigned here are inaccessible to the user.

4. This operates in two modes. In one mode, there is a context switch to Context_0. In the other mode,
the fault is handled by the faulting context.

4.8 Context Management
4.8.1 Overview

This section will cover the following context managenfeatures of fido:

TheMaster Context
Context priorities
Context modes

Context states

Contexts and interrupts
Contexts timers

Context initialization
Context clainregisters
Detail register definitions

Refer toChapte 3, Context Architecturdor anoverview on the fido architecture and context
management. It describes context types, modes of operation, and @raesison states.

If a feature is not needed, do nothing. This applientdext management feaés orfido

features such as memory protection,ABEC unit, etc The default register state for context
timers, priority inheritan@ all of itd is disabled. Disabled features have no effect on system
operation.
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4.8.2 Master Context

Context_0 is théMaster Cotext By default,it is the highest priority contextegardless of
priority settings in the Context Control Regist&his manual uses the terfiSontext 00 and
fiMaster Contexiinterchangeably.

TheMaster Contextan write to any writable field of gmregister in the register memory map (see
Chapter 12Register Map ReferenceMany registers defined throughout this manual have
accessontrolled bit fields or may be entirely accesstrolled registers. Waetcapability to
accesscontrolled registers and bit fields within registers can be dahewith code executing in
theMaster Context SeeChapter 11AccessControlled Registerdor more information.

Froma reset condition, the fido chip powers up runninGamtext 0. At this pointit is a single
context machineall other contexts (4) are disabled. All internal peripherals and features of fido
power up in a disabled or unused state. This is whltas sense to perform all initializatitirat

the application requires in tiaster Contexand when completed, sleep thaster Context

waking it up only when needed.

From theMaster Contextall other contexts can be completely set up, areued reag to go as
desired.Always consider the following attributes when setting up a context for operation:

Context type (Standard, Faéectored, or Fast Singl€hread)

Contextinitial state (RDY, NOT_RDY, HALTED), initial program countend stacks
Associaté interrupts (both internal and external)

Internal peripheral initialization (context timers, tireuntersADC, etc)

Memory protection and internal debug capability

See related chapters for internal peripherals and other fido features for detaitislzation
requirement detailslf a feature is not needed, no action is necessrg. power up state of
internal peripherals and features are disabled and will have no effect on system operation.

Although some applications call for muttbontext usesome might run entirely out of tidaster
Contextand notuseother contexts. In this case, thlaster Contextould initialize everything it
needsthen transfer control to an executive and continue from.there

4.8.3 Context Priorities

The priorityeachcontect operates at is specifiediis Context Control Registdr.e., zero through
seven, where zero is lowest and seven is high&sijing initialization, theviaster Contextvould
set up this register for each contagedby the application. Also priogtrelated is the interrupt
priority mask found in the Core Status Register for each cotitattvould also be initialized by
theMaster Context Section4.8.6, Contexts and Interruptgrovidesanexample of hovthese two
fields relateandwhen a context gets to run.
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4.8.4 Context Modes

The Context Control Register of the context specifiesntioele a context operates in (Standard,
FastVectored, or Fas$ingle Thread). During initialization, th®laster Contextvould st up this
register for each contexytsedby the application. In many retime embedded applications, there
are usually interrupdiriven events of varying priorities that must be handled along with other
lower priority work that can be done in the backgrd(seeFigure 42).

The fido solution to this example could be as shown in TaBle 4

Table 4-9. Sample Context Control Register

Context Mode Priority | Initial State Description
0 Fast-Vectored 7 RDY Performs all initialization then becomes an
exception handler.
1 Fast Single- 6 NOT_RDY | This is the minimum response time for the highest
Thread priority in the system. It is coded such that the

function terminates with a sleep followed by a
branch to the entry point.

2 Fast-Vectored 5 NOT_RDY | All medium-priority interrupts are grouped here.
Data processing could be done here.
3 Standard 1 RDY Handle all background tasks and low-priority data

processing needs here. Associate low-priority
interrupts with this context and service them within
it.

4 Reserved 0 HALTED | Held in reserve for future system needs.

4.8.5 Context States

The initial state of all contexts (RDY, NOT_RDY, and HALTED) are also set in the Context

Control Register. During initializatiothe Master Context should set all used contexts to the

desired initial state, and when the master sleeps itself, the highest priority context that is in a RDY
state will run. If a context has an interrupt wakeup event (i.e;iéasbred or Fast Single

Thread), that context could be set to NOT_RDY so it will not run until the interrupt fires. In the
sample system on the previous page, after the Master Context has finished initialization and sleeps
itself, Context_3 would begin to run. Context_1 will suhenever the higlspeed interrupt fires.
Context_2 will run whenever an associated interrupt fires and Context_1 is not in a RDY state.

The sleep instruction is used to transition from an RDY state to the NOT_RDY state, facilitating
execution control. & the following example code for a context that assumes Context_1 is an
FST context, activated via the Context_1 software interrupt.
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Exception
Frocessing

Data
Frocessing

Eaclkground
Tasks

Sample System

1 msec interrupt source for high priority 170

Mon-periodic interrupt source(s), data input

Mon-periodic interrupt source, low priority

,//Thia sample systerm has a high-speed,
high- priority interrupt for 1/O servicing,
but short in processing duration. 1t also
has 1 or more medium-prionty interrupt
signaling data input, maybe an ethernet
message or RS-232 input. It also has
some gther [ow-priorty interrupt inputs.
The application must handle these and

\\alao perform the other tasks listed.

Figure 4-2. Sample System

CTX1_SW_INT_HDLR:
movel CHR_CTX1_INT_CTRL, ctxlswintstat
oril VALUE_1, IO_ADDR_1

andil VALUE_2, 10_ADDR_2
sleep
bra CTX1 SW_INT_HDLR

[* code for FAST - SINGLE THREAD MODE */

/*ack nowledge the S/W interrupt, else it pends */
[* perform some 1/O, for example */

[* optional 6C6 handler call could be made here */

/¥ perform some more /O */

/* Context_ 1lisnowina NOT_RDY state */

[* with its program counter here...*/

Thereforethe next time th€ontext 1 software interrupt occur€ontext 1 wakes up and begins
executing at its currg program counter, which is now at the branch instruction. This is how the
program counter needs to be controlled by software whgrgan FST-type context.In addition

it is important toacknowledgehe interrupt Any fido interrupt source has a tia register that
needs to be read via software to perform the interrupt acknowledge.
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Note This also serves as an example of how contexts can communicate with
each other. In this cas€ontext 1 has been set up as BST context. It was
initialized toa NOT_RDY state by tiMaster Contexso it will not go RDY

until theContext 1 software interrupt fires. Theontext 1 software interrupt
fires when th&€€ontext 1 S/W Interrupt Actuation Register is written to, which
is designed to basedby other contets.

4.8.6 Contexts and Interrupts

To understandetterhow context priorities, interrupt priorities, and context states are interrelated,
refer tothe exampleshown inFigure4-1, Context andnterruptPriority ProcessingContext 2 is
currently running an€ontext 3is in a NOT_RDY state. An interrupt associated W@dtimtext 3

fires. Notethelogic the execution follows in resolving which context runs next

In the final analysis, fid® context andhterrupt priority mechanism results in a deterministic
outcome. Whichever RDY context has the highest priority will run.

4.8.7 Context Timers

Another available option for use in context contsa set of timing registers that can track,

specify, and limit e®cution time. Some applications require the ability to record timing statistics
and other performance data. This register set, one for each context, facilitates the ability to do this
(see Table-10).

Table 4-10. Description of Context Timers Registers

Register Name Description
Context Timer Enable Overall enable- and mode-control register used to manage context timers. Is
Register a single register and an access-controlled register and writable by only the

Master Context (Context_0).

Context Timer Register Holds the value measuring context execution time. One for each context.
Read/write access dependent upon timer mode.

Context Max Time Used to limit context execution time in time-slice mode. One for each

Register context. Is an access-controlled register and writable by only the Master
Context (Context_0).

Context Timer Clear Used to clear the Context Timer Register. A single register and an access-

Register controlled register and writable by only the Master Context (Context_0).

Context Idle Timer Timer used to track time during which no context is active. A single, read-only

Register register.

The context timers can be used to track execution timevhed in use have no additional
throughput overheadThey carnbeused for any or all contexts vilae Context Timer Enable
Register, or not at all if not needed. Additionally, the context timer function has two different
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modes of operation, standard and tislieed. This is selectablga the Context Timer Enable
Register.

Note: In systems using an external bus master, the currently runnitexton
timer will continue to run when the fido1100 yields to an external master. T}
time will need to be accounted for when planning context maximum run tim

4.8.7.1 Standard Mode

In standard mode, the Context Max Time Register is treated as a critical tinvehinaexceeded,
is a faulting event. If the Context Timer Register (for a context using this feature in standard
mode) exceeds the Context Max Time Register, it will generate a cantertimefault exception
to theMaster Context The context ID will be scored in the Faulted Context Register. This
implementation is taken to address tioréical applications requing this level of safety.

4.8.7.2 Time-Slice Mode

In time-slice mode, the Context Max Time Register is not treated as a fault. It is used to limit the
time a context runs before changing threads within a context or perhaps sleeping itself. If the
Context Timer Rgister (for a context using this feature in tisiee mode) exceeds the Context

Max Time Register, it generata contextovertime fault exception to the local context.

Therefore even though an exception is generated, it is local to the operatingtcariteh can

service the exception and do something like schedule another thydatboe temporarily, sleep

the context. This feature was implemented to facilte@agemendf multiple threads within a
single context.

4.8.8 Context Initialization

The ideal place for all context initialization is the Master Contexd anddone once for all
contexts during poweup. The following features associated withuaédcontexts would be set

up:
e Priority, mode, and initial state
e Stacks, initial program countemnd vector base table
e Associated interrupts (external and internal)
e Context timer setup (if desired)

e Memory protection (if desired)
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Becausamost of the above features require writing to accesdrolled registergperform this
processing from thMaster Catextin supervisor mode.

4.8.9 Context Claim Registers

The context claim register set is used to share resources between or among contexts, while still
retaining priority determinism and preventing priority inversion. Priority inversion is defined as
any condiion where a lowepriority task runs before a highpriority task. If a loweipriority

task is running initially and locks a shared resource, and then a-pigtvety task begins to run
needing the same resource, a method is needed to allow thepldovity task to run just long

enough to finish using the resourckhis is acommon problem for software operating systems
Thefido addresses with hardware using the register sébwn in Table 4L1.

Table 4-11. Description of Context Claim Register

Register Name Description
Context Claim Register A three-register set used to manage context execution when sharing
Context Priority Inheritance resources among contexts. One register set is for each context except the
Register Master Context. Only the Context Claim register is writable, the others are
Pending Context Register set by the execution engine based on events.

The Context Claim register is used to define a shared resource. It iyts@twarewritable
register The other registers are setlrdwarebased upon events. The value written to the
Context Claim Register is an arbitrary assignment (except for 0 and OxER¥Fuld represent
the objectD of a shared resource thatised in more than one contex8eetheexample in
Table4-12.

Table 4-12. Example of Context Claim Register Implementation

Context State Priority
1 NOT_RDY 3
2 NOT_RDY 2
3 RDY 1

Initially, Context_3 is running. It writes 0x55 to its claim register, getsdlaan, and continues to

run. Context_1 receives a wakeup event, transitions to RDY and begins to run, and writes 0x55 to
its claim register. Since objelfd 0x55 is lockedwrite will not take),Context 1 is now pending

on Context 3. The Ctx_1 pend bit is seh Context 3G Pending Context Registepreventing it

from running even though it is now in a RDY stagmultaneously, because of t@entext 1

claim, Context 3 now inherits Pority 3, and begins to run agaift.runs, and writes a 0 to its

claim register when finished with the resource.
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Note 1: IfContext2 receives a wakeup event priorGontext 3
relinquishing its claimContext 2 will not run becaus€ontext 3 is running
at the inherited Priority3, which prevents inversion.

WhenContext 3 writes a 0 to its claim register, the Ctx1_pend bit is cleared,
Context 3 returns to Priority 1, an€Context 1 runs.

Note2: If Context2 wakes up whil€ontext 3 is running, it runsnd posts a
0x55 claim Context 3 will run at priority 2 whileContext2 pends in a RDY
state. Then ifContext 1 wakes up, runs, and posts a third 0x55 claim,
Context 3 will resume at Priority 3.WhenContext 3 relinquishes its claim,
Context 1 will run ahead ofContext 2 because it is highen priority than
Context 2.

Software does not need to do anything to manage the context pending or priority inheritance, it
only needs to set overall context priority and define the shared resbsrc&hehardwae takes

care of the rest and does so within a single clock cygée the Context Claim Register Set
detailed definition for more information.

4.8.10 Software Interrupt Control and Actuation Registers

This register set can be used for intentext communicatioand resource sharing. It alloas
mailbox interrupt to pass messages or manage control. Each context has a pair of registers to
implement this featurésee Table 4.3).

Table 4-13. Description of Software Interrupt Control and Actuation Registers

Register Name Description
S/W Interrupt Control Register pair used to communicate between contexts using mailbox-like
Register interruptsd one register pair for each context. The interrupt control register
S/W Interrupt Actuation is access-controlled and writable by only the Master Context and the owner
Register context. The actuation registers are read/write to any context.

Any context can write to th8/W Interrupt Actuation Register of another conte&tcontext can

also write to its own if desired. The interrupt generated to the other context is a wakeup event
subject to the rules of other interrupts. The Core Status Register priority mask, the priority of the
S/W Interrupt for the interrupted camtt, and the context priority of the interrupted contmxitrol
whether owhen the interrupted context runs.

SeeSection 48.20, Software Interrupt ContrdRegisteyandSection 48.21, Software Interrupt
Actuation Registerfor more information.
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4.8.11 Context Management Registers

This section contains the contaranagement register definitions. For addresses of all registers,

see the register memonyap inChapter 12Register Map Referencdhese are all directly
addressable memomapped registers, subject to the Memory Base Offset Registese The
registers are definad Table 414.

Table 4-14. Description of Context Management Registers

Register Name

Description

Context Control Register

Defines context type, priority, and execution stated one for each
context. Is an access-controlled register and writable by only the
Master Context (Context_0).

Context Timer Enable
Register

Overall enable and mode control register used to manage context
timers. A single register and an access-controlled register and
writable by only the Master Context (Context_0).

Context Timer Register

Holds the value measuring context execution timed one for each
context. Read/write by owner context.

Context Max Time Register

Used to limit context execution time in time-slice moded one for each
context. Is an access-controlled register and writable by only the
Master Context (Context_0).

Context Timer Clear Register

Used to clear the Context Timer Register. A single register and an
access-controlled register and writable by only the Master Context
(Context_0).

Context Idle Timer Register

Timer used to track time during which no context is active. A single,
read-only register.

Context Claim Register
Context Priority Inheritance
Register

Pending Context Register

Three-register set used to manage context execution when sharing
resources among contexts. One register set for each context except
the Master Context. Only the Context Claim register is writable, the
others are set by the execution engine based on events.

S/W Interrupt Control
Register

S/W Interrupt Actuation
Register

Register pair used to communicate between contexts using mailbox-
like interrupts. One register pair for each context. The interrupt

control register is writable by the Master Context (Context_0) and the
owner context. The actuation registers are read/write to any context.

4.8.12 Context Control Register

The context control register is the basic context definition register. ra@gisteris access

User Guide
May 6, 2010

controlledandwritable by only the Master Context It specifies context control and statuhere
is one cotext control register for each conté€zee Tablel-15).

Table 4-15. Context Control Register

Context Control Register

31116 15 147 13 12i 11 107 8 7i2 170
Reserved | Reserved | Interrupt Mode | Reserved | Priority | Reserved | State
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I | R ] RW | R | RW i | RW |
Note: Reset value for Context 0 is Ox1F02; for other contexts is 0x1800.

e Bits [31i 16]0 Reserved
e Bit[150 Reserved, always reads 0

e Bits[14i 13]6 Defines the type of response the context makes to a pendlnglpn]ter
i 00Y Standard modeOperates like a standard microprocessbinterrupt is of higher
than or equal priority than the current interrupt mask in context status rethistethe
current state of the context is stacked and execigioegun at the interpi vector.

i 01Y Fast modeAll interrupts are masked while the context is in the Ready state,
when a context is in the NOT READY stasa interrupt of priority higher than or
equal to the mask in the status register for that context will cause a fetchoand
execution beginsNothing is stacked.

i 11Y Fast singlehreaded modeAll interrupts are masked while the context is in the
Ready state, when a context is in the NOT READY statenterrupt of priority higher
than or equal to the mask in tsiatus register for that context will cause execution to
begin at the curremtrogram countelocation for that interruptNothing is stackedl no
vector fetch is performed.

e Bits[12i11] Y Reserved, always read back 1 (future expansion for priority)
e Bits[10i8] Y Priority of the context (07) where 7 is highest, 0 is lowest
e Bits[7i2] Y Reserved, always reads 0
e Bits[1i0] Y Execution state of the context
i 00Y HALTED. The context will not execute when in the halted st&@aly a write to
this register ca move a context out of this state.

i 01Y NOT READY. The context can be made ready by any interrupt/exception
targeted to it.

i 10Y READY. The context is ready to run and will be placed into execution when it is
the highespriority ready context.

4.8.13 Context Timer Enable Register

The Context Timer Enable Register enables the context timing function on a dontexitext
basis. Both the mode (standaeftsustime-slice) and the enable/disable of the context tianer
controlled here.Thisregister isacesscontrolledand writable byonly theMaster Contex{see
Table4-16).
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Table 4-16. Context Timer Enable Register

31| 30121 20 19 18 17 16 1515 4 3 2 1 0
ENI | Reserved | Mode4 | Mode3 | Mode2 | Model | ModeO | Reserved | EN4 | EN3 | EN2 | EN1 | ENO
RW T RW RW RW RW RW T RW | RW | RW | RW | RW
Note: Reset value is 0x00000000.

Bit [31]0 Write of iilo enables the Context Idle Timer, write of O disables, a read returns
its status.

Bits [30i 21]0 Reserved

Bit [20]0 Context 4 timer modecontrol, write of O specifies standard context timer mode,
write of 1 specifies time slice mode, a read returns current. mode

Bit [19]0 Context 3 timer mode control, write of O specifies standard context timer mode,
write of 1 specifies time slice mode,ead returns current mode

Bit [18]0 Context 2 timer mode control, write of 0 specifies standard context timer mode,
write of 1 specifies time slice mode, a read returns current. mode

Bit [17]0 Context 1 timer mode control, write of O specifies standard cdritener mode,
write of 1 specifies time slice mode, a read returns current. mode

Bit [16]0 Context O timer mode control, write of O specifies standard context timer mode,
write of 1 specifies timalice mode, a read returns current mode

Note: Concerningthe mode bit§20i 16): When a timer is in standard mode,

a context timer > the maximum time will generate a priority 6 overtime fault
to theMaster Context When a timer is in timslice mode, a context timer >

the maximum time will fault to the localrdext which will remain in a RDY
state. It is anticipated the fault handler for this context will be responsible for
scheduling activity.

Bits [15/ 5]0 Reserved

Bit [4]0 Context 4 timer enablg write of 1 enablg write of O disables, a read returns
currert status

Bit [3]0 Context 3 timer enabls, write of 1 enablg write of O disables, a read returns
current status
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e Bit [2]d Context 2 timer enablg write of 1 enablg write of O disables, a read returns
current status

e Bit[1]0 Context 1 timer enablg write of 1 enablg write of O disables, a read returns
current status

e Bit [0]d Context O timer enablg write of 1 enablg write of O disables, a read returns
current status

4.8.14 Context Timer Register

Associated with each context is a2 timer used to mease/control execution timeThese
registers operate in two distinct modes as indicated in the Mode field of the Context Timer Enable
Register.

4.8.14.1 Standard Mode Operation

When the Mode field of the Context Timer Enable Register is in Standard, Medellowing
applies The timer increments en the context is active and the associated EN flag of the
Context Timer Enable Register is aThe timer remains constant whire context is inactive or
the EN flag is 0.The register is cleared whenever the asgedi CLR flag of the Context Timer
Clear Register is written with a 1A write to the register has raffect. The register is cleared
whenever the associated CLR flag of the Context Timer Clear Register is written wiifhe 1.
register is reawnly in standaremode operationSee als@ection 48.15, Context Maximum
Time Registerfor instruction orthe use of this register as a means for guaranteeing time
partitioning.

4.8.14.2 Time-Slice Mode Operation

When themode field of the Context Timer Enable Register is in T8liee Mode the following
applies The timer increments en the context is actiythe associated EN flag of the Context
Timer Enable Register is adndthe supervisor flag of the status regiss a O (in user mode).
This means that only userode execution is timednterrupt service code is not counted.

A write to this register (in timslice mode) is only valid when in supervisor mode (el
writes have n@ffect), the value writte is then used to carry on with countinthis feature is
used to allow multiple software contexts to use the-siiwe feature (at various priorities) and to
allow a given task to give up the remainder of its qlsse Tablel-17).
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Table 4-17. Context Timer Counter Register

31i 24 2310
Reserved | Count
T RW

Note: Reset value is 0x00000000.
e Bits [31i 24]0 Reserved

e Bits[23i0]6 CountY When active, the counter is incremented every 16 external clock
cycles, for example:
T 66-MHz basefrequency
o Counter LSB = 240 nsec
o Counter Period (max) = 4.03 seconds

T 50-MHz basefrequency
0 Counter LSB = 320 nsec
o Counter Period (max) = 5.36 seconds

4.8.15 Context Maximum Time Register

This register is duplicated for each context. These registers are-aco@sdled and writable by
only the Master Context

This register is used to generate a fault based on execution time for a cOhextintime

desied to be assigned to the context is written in this register with the LSB having the same
scaling as that in the Context Timer Register. The lower 9 bits of this register are ignored (always
return 0), while bits 23 are compared to the Context Timer Regg. If the value in the Context

Timer Register is greater than or equal to the value in the Context Maximum Time Register, what
happens next depends upon the context timer mode:

e Standard ModeThe context is halted and a context overtime fault is ige@e to the
Master Contextwith the exception that if the overrunning context isNaster Context
then the context is not halted but the fault is generated). The context ID is placed in the
Faulted Context Register.

e Time-Slice Mode: The context is at halted A context overtime fault is generated to the
local context of operatioffor scheduling purposes).

If the value in the Context Maximum Time Register is zero then this feature is diésdxed
Table4-18).
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Table 4-18. Context Maximum Time Register

31i 24 239 8/ 0
Reserved | Max Value | Reserved
. RW .

Note: Reset value is 0x00000000.
e Bits [31i 24]0 Reserved

e Bits[23/9]0 Max Value, for example:
T System clock speed 3@Hz
0 Minimum timeout 163.§isec
0 Maximum timeout 5.36 seconds

I System clock speed 68Hz
0 Minimum timeout 124.Jusec
o0 Maximum timeout 4.03 seconds

e Bits [8i0] Y Reserved, always read back 0
4.8.16 Context Timer Clear Register

The Context Timer Clear Register provides a single place & @leset) the context timers on an
individual basis.This register is accesontrolled and writable by only tHdaster Contex{see
Table4-19).

Table 4-19. Context Timer Clear Register

31 3015 4 3 2 1 0
CLRI | Reserved | CIr4 | CIr3 | CIr2 | CIr1 | CIrO
RW T RW | RW | RW | RW | RW

Note: Reset value is 0x00000000.

e Bit [31]0 Write of 1 clears the Context Idle Timer, always reads 0O
e Bits[30i 5|0 Reserved

e Bit [4]0 Write of 1 clears Contex#t Timer Register, alway®ads 0

e Bit [3]0 Write of 1 clears ContexB Timer Register, always reads 0
e Bit [2]0 Write of 1 clears Contex® Timer Register, always reads 0
e Bit [1]0 Write of 1 clears Contexi Timer Register, always reads 0

e Bit [0]0 Write of 1 clears Contex0 Timer Regiter, always reads 0
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4.8.17 Context Idle Timer Register

This is a 24pit timer that measures the time during which no context is active (effectively
equivalent for idle).This register is READ ONLY.The timer increments ken all the contexts

are inactive and thENI flag of the Context Timer Enable Register is dflany context is active
or the ENI flag is a 0, the timer remains constdrtte register is cleared whenever the CLRI flag
of the Context Timer Clear Register is written witfila (see Tablel-20).

Table 4-20. Context Idle Timer Register

317 24 2370
Reserved | Count
T R

Note: Reset value is 0x00000000.
e Bits [31i 24]0 Reserved

e Bits[23i0]8 CountY When active, the counter is incremented every 16 external clock
cycles, for example:
T 66-Mhz basefrequency
o Counter LSB = 240 nsec
o Counter Period (max) = 4.03 seconds

T 50-Mhz basefrequency
0 Counter LSB = 320 nsec
o Counter Period (max) = 5.36 seconds

4.8.18 Context Claim Register Set

A problem facing any system is how to manage limited resources among numerous threads of
execution. This is no less true with a hardware kernélhile this can be managed in software by
theMaster Contextwhich can modify pridties, sleep contexts, etc.), the overhead is not

desirable, also it effectively locks out any intermediate priority contexts (intermediate between the
Master Contexand the contek$] whose priority is being manipulated) while the manipulations

are takimg place.

To manage this problerthe following registers are defined for each context excepitister
ContextTable4-21).

Table 4-21. Context Claim Priority Inheritance Register

31i 3 2i0
Reserved | Priority
i R
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The value in this register overrides the value in the Context Control Refjistergreater (higher
priority). This register is not writable by software, it has a reset value of 0x000 (lowest priority).
SeeTable4-22 for how othewalues are loaded into it.

Table 4-22. Pending Contexts Register

3115 4 3 2 1 0

Reserved | Ctx4 | Ctx3 | Ctx2 | Ctx1 | Reserved
pend | pend | pend | pend
T R R R R T

If one of the flags in this register is skéh the corresponding context is held from execution until
the flag is clearedThis register is not writable by softwar8eeTable4-23for how it is
modified.

Table 4-23. Claim Register

31i 12 117 0
Reserved | Object ID
T RW

Note: Reset value is 0x00000000.
e Bits[31112]6 Reserved
e Bits [1110]6 Object ID
This register can be written according to the following:

e A write of a nonzero value by the context associated with the register.
T If no other Chim register (no claim register associated with another context) contains
the same value then the value is written into the Object ID field.

T If another Claim register has the same value already in its Object ID field then:
o No write takes place to the @iaregister

o Inthe registers for the context that has alrdadigimed the value, the flag
corresponding to the current context is set in the pending contexts register.

o If the priority of the current context is higher than that in the Priority Inhegtan
Register of the context that holds the claim then the current priority overwrites it
(raising the priority of the context that holds the claim).
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Note: This mechanism is used by fido to handle the problem of priority
inversion, and allows a higher prity context to temporarily yield to a lowe
priority context until a shared resource is released.

Take the following example assuming these initial condit{sas Table 424).

Table 4-24. Claim Register Example

Context State Priority
1 NOT_RDY 3
2 NOT_RDY 2
3 RDY 1

Initially, Context 3 is running. It writes 0x55 to its claim register, gets the claim and continues to

run. Context_1 receives a wakeup event, transitions to RDY and begins amdunrites 0x55 to
its claim register.BecausebjectID 0x55 is lockedthe write does not take a@bntext 1 is now
pending orContext 3. The Ctx_1 pend bit is sgh Context 3& Pending Context Registgr)
preventing it from running even thoughstnow in a RDY state. SimultaneousBgntext 3 now
inheritsPriority 3, and begins to run again. It runs, and writes a 0 to its claim register when

finished with the resource.

Notel: If Context2 receives a wakeup event priorGontext 3
relinquishing its claim,Context 2 will not run becaus€ontext 3 is running
at the inheritedPriority 3, which prevents inversion.

WhenContext 3 writes a 0 to its claim register, the Ctx1 pend bit is cle@@edtext 3 priority

returns to 1, an@ontext 1 runs.

Note 2: IfContext2 wakes up whil€ontext 3 is running, it runs and posts
0x55 claim,Context 3 will run at inherited priority 3 whil&Context 2 pends
in a RDY state. Then@ontext1 wakes up, rungand posts dhird 0x55
claim, Context 3 will resume at priority 3 while bot@ontext 1 and
Context 2 pend in a RDY stataVhenContext 3 relinquishes its claim,
Context 1 will run ahead offontext 2, based on its higher priority.

e A write of zero by the context associated with the register.

a

T ThePriority Inheritance Registalearedreturning precedence to t®ntext Control

Register

T The Claim Register is cleargetlinquishing the contes claim on the object

I The Pending Contexts Register is cleafezking for execution any pending contexts
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e Awrite of all ones by the context associated with the register.
T The PriorityInheritance Register dearedreturning precedence to the Context
Control Register
T The Claim Register is clearge@linquishing the conte claim on the object
T The Pending Cdexts Register is cleargfiieeing for execution any pending contexts
I The context associated will be put to fiNOT READYO state

e A write by a context not associated with the register
i No effect

4.8.19 Software Interrupt Register Set

Associated with each coxtieis a pair of registers that allows an interrupt to be generated by
software action.Any context (including the context with which the registers are associated) that
writes to the appropriate one will cause an interrupt (assuming it is enabled affetieindu

priority). These registers can be used to facilitate context communication and provide for another
method to manage shared resources. The two registers consist of a control register and an
actuation register.

4.8.20 Software Interrupt Control Register

These registers (one for each context) provide a means to control the software interrupt for the
associated hardware contekt. addition the priority (relative to the SR for that context) is
controlled here.This register is accesontrolled and wrible by only théMaster Contexandthe
owner contex{see Tabl&l-25).

Table 4-25. Software Interrupt Control Register

31114 13 12 11i 8 715 4i0
Reserved | Enable | Status | Reserved | Priority | Reserved
i RW R i RW i

Note: Reset value is 0x00000000.
e Bits [311 14]0 Reserved
e Bit [13]0 Interrupt enable bit for this context (1=enabled, O=disabled)

e Bit[12]0 Interrupt status bit for this context (read this bit to determine $tdtamterrupt
pending, a readill clear the bit, acknowledging the interrupt

e Bits [111 8]0 Reserved

e Bits [7i5]0 This field allows the priority of the interrupt channel to be assigned, 0 is
lowest and 7 is highest
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e Bits [4i0]0 Reserved
4.8.21 Software Interrupt Actuation Register

These registerofie for each context) provide a means to generate an interrupt to any context via
software. A write of any value will generate the interrupt actiofhe register can be used by
software as a mailbox for identifying the source of the inteifTgible4-26).

Table 4-26. Software Interrupt Actuation Register

3110
Signature Data
RW
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5. Memory Management and Protection
51 Overview

The fido1100 has butih memory and memory management/protection featurbs section
will cover the following aspects of the fido1100:

The fido1100 internal SRAM

The fido1100 internal Relocatable Rapid Execution MeniBREM)
Endan Mode Control

MOVEC Access Based Registers

Memory and Register Group Address Map

Memory Protection Unit

Programmable Chip Select Registers

Complete Register Address Map

5.2 The fido1100 Internal Memory and Registers

The fido1100 provides a genegalrpose use 2Kbyte Internal SRAM, a 3XKbyte RREM that
improves execution speed of heauilsedcode segments, and BIPU to control acces®tblocks

of memory on a contestity-context basis. It also has an Endian Mode Control feature to perform
byte swappin@utomaticallythat is controllable using the most significant bit (MSB) of the
address. The fido1100 intectss to external memory via chiglect control registers and an-on
boardSDRAM controller (se&igure 51).

53 Internal SRAM

The fido1100 provides a genefqaurposeuse 24Kbyte Internal SRAM. This directly addressable

RAM is intended for frequently accessed data. Because the memory is internal, accesses are much
quicker than using the external bus. There are no restrictions on how to use this RAM. Some
ideas folow and are applicatiedependent.

Stacks

Data tables

Key data structures

Any other frequently accessed data where time constraints are critical

Note: The base address of Internal SRAM is set by the value in the Memory
Base Offset (MBO) register.
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The fido1100

Figure 5-1. The fido1100 Internal Memory and Registers
5.4 Internal Relocatable Rapid Execution Memory

The fido1100 provides a 3byte relocatable rapid execution memory (RREM) targeted for code
execution. Sections of code that are high frequency in use can be copied from external memory
(flash, for example) to this internal memory, where they will execute more quickly. The
Relocatable RAM Control Register used to renap the external address block tRREM block

after the copy has been done, thus overlaying the two address blocks. When the CPU issues an
address to fetch an instruction that would have resulted in an external bus cycle, a faster internal
bus cycle occurs instead. The advantage of thierae is that the software does not need to know
whether it is executing a piece of code from RREM or external memory-nfapping example

is provided inTable5-1, Example of ReMapping Relocatable RAM Memaory

The RREM is 3XKbyte of internal memory partitioned into 18-Kbyte segments. Each segment

is independently mappable via the RREM Control Registers to overlay an external memory area
on 2Kbyte boundariegthis is the only restriction)There are 16 Relocatable RAM Control
Registers, one foraeh block of Relocatable RAMThey are accessontrolled and writable by

only theMaster Context Typically, theMaster Contextvould remapthe desired code sections to
RREM during the initialization sequentsee Table 4.).
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Table 5-1. Relocatable RAM Control Register

31711 107 1 0
Base Address | Reserved | EN
RW T RW

Note: Reset value is 0x00000000.

Bits [31i 11]0 Baseaddres of memory block (on aRbyte boundary) that will be
overlaidto RREM.

Note This base address value must not ovedap fido1100 internal
memory User SRAMregister space, etc.)

Bits [10i 1]0 Reserved, setto 0

Bit [0]0 Enable bit for RREM block (O=dabled, 1=enabled)

Note The Relocatable RAM memory can be loaded like any other until any of
the enable flags are set. Once any block is enabled, the only path to access
all blocks is through fetching instructions (the memory can only be used for
code, ot for operand space)Thusall blocks to be used must be set up prior
to enabling any block.

5.5

Re-Mapping Example

Assumingan 8112byte block of code to accelerate. It begins at address 0x22_1248 in flash

memo

ryandis contiguous.The steps to majhisto RREMarepresentedn Table5-2.

Table 5-2. Example of Re-Mapping Relocatable RAM Memory

Step
No. Description

1 Set sourceAddrPtr=0x221000 (must adhere to 2-Kbyte address boundary).

2 Set destAddrPtr=0x180000 (base address of RREM assuming MBO register = 0x100000).

3 Set numWordsToCopy=0x2000 (8192 bytes) and perform the copy from source memory to RREM.
At this point, the code is address aligned in RREM.

4 Set Relocatable RAM Control Register_0 to 0x221001.

5 Set Relocatable RAM Control Register_1 to 0x221801.

6 Set Relocatable RAM Control Register_2 to 0x222001.

7 Set Relocatable RAM Control Register 3 to 0x22_801. At this point, all of the 8112 bytes of code
are now re-mapped and enabled to operate out of RREM. There are also some bytes of code both
before and after the 8112-byte block that will execute out of RREM.
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Note thain order to comply with the-Bbyte boundary, there will be 0x248 bytes of code prior to
the desired 811Byte black, and 0x50 bytes of code after the desired btbakhas amaddress

range also mapped to RREM. Once a RREM block is enabled, all instruction teiitheshe
2-Kbyteaddress rangeiis configured for are made from RREM. An additional concern extiists
addresses 0x221000 and 0x222FFF. Given the-mvahil nature of many CPU instructions, it is
possible for part of an instruction to be in flash and the other part in RREM.will cause an
instruction fault and should be avoided

The above exampkhowshow to remap code to RREM, and points out some potential issues
with using RREM. The best way to use RREMely and effectivelys to use the compiler/linker
to forcecritical blocks of code to-Kbyte, alignedaddress boundaries. This will retsinl reduced
memory waste andvoidsan instruction fault.

5.6 Endian Mode Control

The fido1100 has a 3@it physical memory mapped address space, Bitth31] of the address
acting as a littleendian/bigendian control mode bitThis address space coverkialernal and
external resources available to the fidol10@ernal resource examples are register banks,
internal peripherals, internblser SRAM RREM, and PMU Transmit and Receive Buffers.
External resources are any address not mapped as an iresmakte.Examples of external
resources would biglashmemory, SDRAM memoryand external peripherals.

5.7 Definitions

e Big Endiar® The most significantlata byte of multbyte data operand is storedlfae
least significant addres3.he subsequemriddresstores next tahe most significant byte
and so on.

e Little Endiar® The least significardata byte of multbyte data operand is storedia¢
least significant addres3.he subsequemriddress stores nexttioeleast significant byte
and so on.

e ByteY 8 bits (moveb instruction)
e WordY 16 bits (movew instruction)
e LongwordY 32 bits (movel instruction)

This feature provides the user with a method to read/writeeff@tgently in a little-endian byte
order (even though the fido1100 is a-kbigdian macime). The implementation is that all memory
accesses to addresses greater than Ox7fffffff (vieh addressBit [31] set) will reverse the byte
order of the read/written data as follows:

e Byte Accesd Nochange
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e Word AccessSways bytes 0 and 1

e LongWordAcces® Swaysbytes 0 and 3, swafbytes 1 and 2 (same as swapping 0 and
1, swapping 2 and 3, then swapping words)

Examples of aword write (16bit) and a longwvord write (32-bit) are provided in Tables-8 and
5-4.

Table 5-3. Word Write Operation Example (Original Data in Register 1 = 0x1234)

Column Index 1 2
Effective Address 0x00000000 (Big Endian) | 0x80000000 (Little Endian)
Memory (byte location) at address 0 gets 12 34
Memory (byte location) at address 1 gets 34 12

Table 5-4. Long-Word Write Operation Example (Original Data in Register 1 = 0x12345678)

Column Index 1 2
Effective Address 0x00000000 (Big Endian) | 0x80000000 (Little Endian)
Memory (byte location) at address 0 gets 12 78
Memory (byte location) at address 1 gets 34 56
Memory (byte location) at address 2 gets 56 34
Memory (byte location) at address 3 gets 78 12

The sideeffects of the endiamode control feature are:

e Only 31 address pingreavailable externally
e The address space Hagther tlan 4Gbytes

5.8 MOVEC Access-Based Registers

A set of special registers in the fido1100 are accessitiieusing the MOVEC instruction.
Table5-5 summaries these registers and their address for the MOVEC instruction.
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Table 5-5. Summary of MOVEC Access-Based Registers
MOVEC Minor- Reset- Read
Control | Major-Reset Reset Instruction | Register
Name Code Affect Affect Affect Mapping Notes
Source Function 0x000 Set to Unaffected None N/A Refers to SFC for
Code 0x0000 current context.
(SFC)
Destination 0x001 Set to Unaffected None N/A Refers to DFC for
Function Code 0x0000 current context.
(DFC)
User Stack Pointer 0x800 Context- Unaffected None N/A Refers to User
(USP) Dependent Stack Pointer for
current context.
Vector Base 0x801 Set to Unaffected None N/A Refers to Vector
Register 0x0000 Base Register for
(VBR) current context.
Configuration OxFFE Set to Unaffected None OXFFFE | Only accessible
Access Control 0x00000000 from Master
(CAC) Context
(Context_0).
Memory Base OXFFF Set to Unaffected None OXFFFF | Only accessible
Offset 00100000 from Master
(MBO) Context
(Context_0).

Detailed descriptions of @lMOVEC mapped registers follaw

5.9 Source Function Code Register (0x000)

This register has been retained in support of the CPU32 architecture in conjunction with the

MOVES instruction to provideightseparate addss spacesThis feature is not supported on the
fido1100. However, the registers are available for reading and writing to provide compatibility
with legacy CPU32 code (but they have no functional effsep Tabl&-6).

Table 5-6. Source Function Code Register

311 3 210
Reserved | FCO
T RW

Note: Reset value is 0x00000000.
e Bits [31i 3]0 Reserved

e Bits [2i0]6 FCO value @nused, has no effgct
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Note: Via the MOVEC instruction, any context can set its S®C register
as desired. This regir also shows up in the memanapped register
address space, where it is directly accessible, but only byidiséer Context

5.10 Destination Function Code Register (0x001)

This register has been retained in supporhef@PU32 architecture in conjunction witke th
MOVES instruction to provide eiglseparate address spac@ésis feature is not supported on the
fido1100. However, the registers are available for reading and writing to provide compatibility
with legacy CP32 code (but they have no functional effdsgeTable 57).

Table 5-7. Destination Function Code Register

311 3 210
Reserved | FC1
T RW

Note: Reset value is 0x00000000.
e Bits [31i 3]0 Reserved

e Bits [2i0]0 FC1 value @nused, has no effgct

Note: Via the MOVEC instruction, any context can set its own DFC register
as desired. This reger also shows up in the memanapped register
address space, where it is directly accessible, but only byidiséer Gntext

5.11 User Stack Pointer Register (0x800)

This register is the user mode stack pointer for the context. Recall that each context has its own
stack, (for both user and privileged mo¢eye Tabld-8).

Table 5-8. User Stack Pointer Register

31i0
User SP Address
RW

Note: Reset value is 0x00000000.

e Bits [3170]0 Current user mode SP address

Note: Via the MOVEC instruction, any context can set its own User SP
register as desired. This retgs alsoshows up in the memomgapped
register address space, where it is directly accessible, but only bjetsier

Context
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5.12 Vector Base Register (0x801)

This register is the base address for the context vector table. Recall that each context has its own
interrupt/exception table. The vectoase address must be on a 109% boundary256 possible
vectors a#l bytes each(see Tablé-9).

Table 5-9. Vector Base Register

31710 9i0
Vector Base Address | Reserved, setto 0
RW T

Note: Reset value is 0x00000000.
e Bits [31110]6 Interrupt/exception vector table address

e Bits [910]0 Reserved, set to 0 for boundary restriction

Note: Via the MOVEC instruction, any context can set its own vector base
register as desed. This regiter also shows up in the memanapped
register address space, where it is directly accessible, but only bjetsier
Context

5.13 Configuration Access Control Register (OXFFE)

This register has a single fidldatcontrols access to the pessor registers that are access
controlled TheMaster Contexis the only context thatan write to accessontrolledregisters,
and this register can prevdor dlow) evenMaster Contextrite ability. Only theMaster
Contextcan write to theConfiguration Access Control (CAC) registeseeChapter 11Access
Controlled Registejs

At power up, this register defaults to 0 such thatMlaster Contextan write to allccess
controlledregisters. If the ggication has some safety requirement to guarantee certain registers
are never changed after initialization, aster Contextould perform the initialization then lock
itself out via the Lock bi(see Tablé&-10).

Table 5-10. Configuration Access Control Register

311l 0
Reserved Lock
T RW

Note: Reset value is 0x00000000.

e Bits [31i 1]0 Reserved
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e Bit[0]d Lock bit
i 0Y Write access is allowed to configuration register spaceMéster Contexonly)
T 1Y Write access disabled to configuration register space

5.14 Memory Base Offset Register (OXFFF)

All internal fido1100 resources are located relative to the value of the Memory Base Offset
(MBO) Register.The MBO allows the internal resources of the fido1t®be conveniently
located anywhere in the 3iit physicaladdress of the fido1100 on eMbyte boundary.

Internal addresses are €dd with the value in thBIBO Register to adjust bits 8R0. For
example, théVIBO Register has a value of 0x00100000 at P®Rs the internal User SRAM
which has an offset of 000000000 woulddeeessed at address 0x0010000@he MBO
Register was changed to address 0x70F0Q0@ the internal User SRAM which has an offset
of 0x00000000 would be accessed at addressRDAADO.

TheMaster Contextvould typically set this register eaiity the initialization sequence, as it
would likely access many of the internal registers.

Table 5-11. Memory Base Offset Register

311 20 1970
Offset | Reserved
RwW T

Note: Reset value is 0x00100000.

e Bits [311 20]0 Formsthe upper 12 bits of address decode

Note: The value of this field should never be set to 0 as it will cause a canflict
with User SRAMo overlay the flash address area.

e Bits [19/0] i Reserved and are set to O
5.15 Memory and Register Group Address Map

Table5-12,Memory and Register Group Address Map Talidés the default address range for
memory and registerdt is important to note that the address shown (other thara@&0
SDRAM) refer to internal locations and will loéfset by the default value tiie Memory Base
Offset register.The default POR value of the Memdgpse Offset register is 0x00Q@OO0. For
example, if the Memory Base Offset was 0x00100000, the DMArGIdRegister would be at
address 0x001A0000T he offset programmed into the Memory Basés@ifregister applies to
everyinternal register shown ithhe Complete Register Address Map Tabhdl addresses refdp
32-bit registers.Addresses with the same start and finish values indicate a sinrblerdgister
for the specified function.
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write behavior.

Note The user must not write or attempt reads from any addrabgin
reservedows. Accessing these locations will réisim indeterminateaead or

Table 5-12. Memory and Register Group Address Map Table

Description Allocation Address Range Notes
CSO0 (Boot Area) 256 Kbytes | 0x00000000i 0x0003FFFF | 1,2,7,38, 10
User SRAM 24 Kbytes 0x001000007 0x00105FFF 2,4
RREM 32 Khytes 0x001800007 0x00187FFF 2,4
DMA control registers 8x32 0x001A00001 0x001A001C 3,4
Available 128 x 32 0x001A0080i 0x001A027C 4,12
TCU control registers 32x32 0x001A02801 0OX001A02FC 3,4
System Timer registers 7x32 0x001A030071 0x001A0318 3,4
Watchdog Timer registers 2x32 0x001A03401 0x001A0344 3,4
POR Reset Register 1x32 0x001A0360 3,4
Available 7x32 0x001A0364i 0x001A037C 4,12
Clock Mask Register 1x32 0x001A0380 3,4
Available 31x32 0x001A03841 0x001A03FC 4,12
Device ID Register 1x32 0x001A0400 3,4,11
Debug Control Registers 35 x 32 0x001A04047 0x001A048C 3,4
ADC control registers 10x 32 0x001A06007 0x001A0624 3,4
BIU control registers 16 x 32 0x001A06801 0xO01A06BC 3,4
BIU Priority register 1x32 0x001A0700 3,4
BIU Default Timing register 1x32 0x001A0704 3,4
Available 62 x 32 0x001A0708i 0x001A07FC 4,12
SDRAM Controller Registers 12 x 32 0x001A0800i 0x001A082C 3,4,9
Interrupt Control Registers 8x32 0x001A09001 0x001A091C 3,4
Software Interrupts 5x 32 0x001A0980i 0x001A0990 3,4
Available 27 x 32 0x001A0994i 0x001A09FC 4,12
PMU control registers 142 x 32 0x001A0A007 0x001A0C34 3,4
PMU Reserved 304 x 32 0x001A0C40i 0x001A10FC 4,12,13
Context Claim Registers 20 x 32 0x001A1100i 0x001A114C 3,4
Available 7148 x 32 0x001A1150i 0x001A80FC 4,12
Context_0 Core Registers 22 x 32 0x001A810071 0x001A8154 3,4
Context_1 Core Registers 22 x 32 0x001A8180i 0x001A81D4 3,4
Context_2 Core Registers 22 x 32 0x001A820071 0x001A8254 3,4
Context_3 Core Registers 22 x 32 0x001A8280i1 0x001A82D4 3,4
Context_4 Core Registers 22 x 32 0x001A8300i 0x001A8354 3,4
Reserved 27 x 22 x 32 | 0x001A83801 0x001A90FC 4,12
Available 960 x 32 0x001A9100i 0X001A9FFC 4,12
MPU Block Control Registers 16 x 32 0x001AA0007 0x001AA03C 3,4
MPU Attribute Registers 16 x 32 0x001AA080i1 OxO01AA0BC 3,4
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Table 5-12. Memory and Register Group Address Map Table (Continued)

Description Allocation Address Range Notes
MPU Allocation Registers 5x32 0x001AA1007 0x001AA110 3,4
RREM Control Registers 16 x 32 0x001AA1801 0xO01AA1BC | 3,4,6
Available 128 x 32 0x001AA2007 0x001AA3FC 4,12
Context Control Registers 5x32 0x001AA40071 0x001AA410 3,4
Context Max Time Registers 5x32 0x001AA48071 0x001AA490 3,4
Context Timer Registers 5x32 0x001AA5001 0x001AA510 3,4
Context Timer Clear Reg 1x32 0x001AA580 3,4
Context Idle Timer 1x32 0x001AA584 3,4
Context Timer Enable Reg 1x32 0x001AA588 3,4
Available 29 x 32 0x001AA58Ci Ox001AA5FC 4,12
Faulted Context ID 1x32 0x001AA600 3,4,11
Current Context ID 1x32 0x001AAG604 3,4,11
Available 5758 x 32 | 0x001AA608i 0X001AFFFF 4,12
PMU Transmit Memory 1 Kbyte x 32 | 0x001B0000i 0x001BOFFF 3,4
PMU Receive Memory 2 Kbyte x 32 | 0x001B4000i 0x001B5FFF 3,4
UICO control registers 82 x 32 0x001B80001 0x001B8144 3,4
UIC1 control registers 82 x 32 0x001B82001 0x001B8344 3,4
UIC2 control registers 82 x 32 0x001B8400i 0x001B8544 3,4
UIC3 control registers 82 x 32 0x001B8600i 0x001B8744 3,4
UIC Reserved 82 x 32 0x001B8800i 0x001B8F44 | 3, 4,13
SDRAM 128 Mbytes | 0x00000000i OXO7FFFFFF | 2,7,8,9
Notes:

1. Must contain reset vector and initial exception vector table, max allocation assumes no relocation of
remaining register map.

2. May be addressed as bytes, words, or long words.

3. All registers are accessed on long-word aligned boundaries, even if they are not 32-bit registers. Only
the registers defined in the Complete Register Address Map Table will return data. All other addresses
will return 0.

4. The Address Range shown is power on default and the base can be adjusted via the Memory Base
Offset Register (initialized to 0x00100000).

5. The SDRAM overlaps all other memory-mapped peripherals. SDRAM will not be selected within the
address range of any overlapped peripheral.

6. RREM will be initialized at this address. The MPU registers allow it to be relocated on a block-by-block

basis.

External Memory, shown based on POR values of registers.

Cannot be relocated but can be expanded in size.

SDRAM Control Registers control address of SDRAM.

O For both POR and Reset the Chip Select 0 will select 256 Kbytes starting at 0x00000000 and ending at

0x0003ffff.

11.Read only.

12.Accessing these locations will cause an external bus cycle.

13.These registers are reserved for future expansion, reading them will always return 0.
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5.16 Memory Protection Unit

The Memory Protection Un{(MPU) provides 16 Memory Control Block€sach block has an
associated register that defines the starting psiirg, and attributes of the memory range defined
by that block.In addition to these registers, each hardware context has an associated MPU
allocation register that identifies which blocks are active for the corresponding conkeede
accesscontrolledregistersarewritable by only theVlaster Contex{Context 0). Typically, the
Master Contextvould set up the MPU as required for the application in the initialization
sequence. The basic rules for the MPU are as follows:

e If a memory range is not in atjock then it is accessible by all contexts.
e If a memory range is defindulit is not enabled for the current contélkén an access to

that range will generate an MPU fa(gixception #65, see al§&hapter 4Core CPUfor
detils on exception processing).

Note DMA violation of protected space do notsaexception #65, there is
an MPU fault bit in theDMA Control Registethat is set in this eventds
Section7.3, Direct Memory Access Controllexs

¢ If a memory range is reamhly and defined for the current context, a write to that range
will generate an MPU fault.

e Multiple controls can be placed on agisaddress range (e.g., obeck couldbe set up
allowing read/wrie¢ acess to some range fGontext 2 while another block allows read
only acces to the same range fGontext 3).

Both instruction space and data space can be protedttdils and an MPU example of these
registersaareprovided in this sectionsee Tal# 5-13).

Table 5-13. Memory Protection Units

Register Name Description
MPU_Block_Control_Base_Register Atwo-register set used to define a protected address range in
MPU_Block_Control_Attributes_Register | memory and also its attributes (size, RO, R/W etc.) There
are 16 register pairs (MPU Block Control Base Register and
MPU Block Control Attributes Register) allowing 16 separate
areas to be protected. These are access-controlled registers
and writable by only the Master Context (Context_0).

CTX0_MPU_Allocation Five independent registers, one for each context. The above
CTX1_MPU_Allocation 16 defined blocks can be assigned to individual contexts via
CTX2_MPU_Allocation these registers. These are access-controlled registers and
CTX3_MPU_Allocation writable by only the Master Context (Context_0).

CTX4_MPU_Allocation
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5.17 MPU Block Control Base Register

This register defines the address block in memory fortected. The smallest bloske
allowed is64 bytes, so the address is restricted to-byéd boundary. There are 16 of these
registerswhich are used in conjunction with tMPU Block Control Attributes Registefsee
Table5-14).

Table 5-14. MPU Block Control Base Register

31i 6 510
Base Address | Reserved
RwW T

Note: Reset value is 0x00000000.

e Bits [31i 6]0 Base Address (addressbits 31 6 of the protected block)

| Note Must be on a 64yte boundary |

e Bits [5/0]0 Reserved
5.18 MPU Block Control Attributes Register

This register defines the attributes of the block in memory to be protected. There are 16 of these
registers, which are used in conjunction with MieU Block Control Base Registefsee
Table5-15).

Table 5-15. MPU Block Control Attributes Register

3117 612 1 0
Reserved | Size | RO | EN
T RW | RW | RW

Note: Reset value is 0x00000000.

Bits [31i 7]0 Reserved
e Bits [6/ 2]0 Block size (see Tabls-16)

e Bit[1]6 ReadOnly Control bit
i 0Y block can be written and read
i 1Y block is read only

e Bit[0]6 Block Enable bit
i 0Y Blockis disabled, has no effect on address space
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i 1Y Block enabled, address rules apply to contexts as defined in
CTXx_MPU_Allocationregisters

Table 5-16. Value and Block Sizes

Size Value | Block Size | Size Value | Block Size
0 64 bytes 16 4 Mbytes
1 128 bytes 17 8 Mbytes
2 256 bytes 18 16 Mbytes
3 512 bytes 19 32 Mbytes
4 1 Kbytes 20 64 Mbytes
5 2 Kbytes 21 128 Mbytes
6 4 Kbytes 22 256 Mbytes
7 8 Kbytes 23 512 Mbytes
8 16 Kbytes 24 1 Gbyte
9 32 Kbytes 25 2 Gbytes
10 64 Kbytes 26 Undefined
11 128 Kbytes 27 Undefined
12 256 Kbytes 28 undefined
13 512 Kbhytes 29 undefined
14 1 Mbyte 30 undefined
15 2 Mbytes 31 undefined

5.19 CTX MPU Allocation Registers

The block definitions in th&PU Block Control Base Registers/MPU Block Control Attributes
Registerdor the MPU are allocated to some set of conteXtee CTX MPU Allocation Registers

are used to make that allocation. An Allocation register is associated with each context; each bit
in the Allocation Register is associated with an MPU Block Control Regi$tars, to allocate a

block to a particulacontext, set the corresponding bitle Context Allocation Registeilhese

are accessontrolled registers and writable by only tilaster ContextContext O (see

Table5-17).

There ardive CTX MPU Allocation Registersone for each context.

When the MPU disallows a memory accegswill raise exception #65 (MP@&rror Exception)
(seeChapterd, Core CPUon exception handling for detdilslt should also be noted that a DMA
transaction that violates memory protentaioesnot raise exception #85the DMA is halted with
an error indicating the violatiofgeeChapter 7 Peripheal Managementnit, for details.
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Table 5-17. CTX MPU Allocation Register

31116 15|14 |13 |12 | 11 |10 | 9 8 7 6 5 | 4 3 2 1 0
Reserved | B15 |B14 |B13 |B12 |B11 |B10| B9 | B8 | BY | B6 | B5 | B4 | B3 | B2 | B1 | BO
T RW|RW|RW | RW |RW|RW | RW|RW|RW |RW | RW|RW|RW|RW |RW | RW

Note: Reset value is 0x00000000.

e Bits [311 16]0 Reserved

e Bit[15]3 Block 15 application bit
T 0Y block does not apply to this context
i 1Y block applies to this context

e Bit [14]6 Block 14 application bit
T 0Y block does not apply to this context
i 1Y block applies to this context

e Bits [13/0] Block 13 to Block 0 indivdual application bits
T 0Y block does not apply to this context
i 1Y block applies to this context

Following is an example problem on how to set up the MPU.
5.20 MPU Example
Table5-18 presents an example of data space protection.

Table 5-18. Example of MPU Data Space

MPU Address

Block Range CTX0 | CTX1 | CTX2 | CTX3 | CTX4 Remarks
0 0x300_00007 RW | None | None | None | RW | Only contexts 0 and 4 have access.
0x300_1FFF Any other context access should
MPU fault.
1 0x300_8000i RW | None | RW | None | None | Only contexts O and 2 have access
0x300_87FF as indicated. Contexts 3 and 4 will

fault if they access this area.

2 0x300_8000i | None RO None | None | None | Context_1 has RO access.
0x300_87FF

The MPU registers could be set upshswn in Table5-19 to establish this protection
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Table 5-19. Example of MPU Protection

Register Value
MPU Block Control Base Register_0 0x0300_0000
MPU Block Control Attributes Register 0 0x0000_001D (size=8 Kbyte, RW)
MPU Block Control Base Register_1 0x0300_8000
MPU Block Control Attributes Register_1 0x0000_0015 (size=2 Kbhyte, RW)
MPU Block Control Base Register_2 0x0300_8000
MPU Block Control Attributes Register_2 0x0000_0017 (size=2 Kbyte, RO)
CTX0 MPU Allocation Register 0x0000_0003 (MPU blocks 0 and 1, RW on both)
CTX1 MPU Allocation Register 0x0000_0004 (MPU block 2, RO)
CTX2 MPU Allocation Register 0x0000_0002 (MPU block 1, RW)
CTX3 MPU Allocation Register 0x0000_0000 (no access to protected blocks)
CTX4 MPU Allocation Register 0x0000_0001 (MPU block 0, RW)

In this example, the firghreeregister pairs in the MPWere used Any of the register pairs in
any ordercan be usedUsing memory protection has no impact on system timingerformance.

Note: Although theabove register assignments are based on how the

fido1100is designed to workhereis a known errar If more than one MPU
block is set p for the same address range, and if one block isaR@/the

other is RO, theantextthat isassigned RO access will not generate an MPU
fault if it writes to this range. It erroneously piakg write ability from the
write-enabled MPU blockA correction is planned for the next release of the
part.

In this example, therefor€orntext_1 will not fault if it writes toBlock 2.
5.21 Programmable Chip Select Registers

The fido1100 interfaces to external memory and peripherals through a set of programmable chip
select registers. A builh SDRAM controller interfaces to SDRAM separatelhe highlights of
these features are as follows:

e Programmable Chip Selects and External Bus Timing
e External Memory

Externalmemory attached to the fido1100 must not use addrdsss/erlap those functionsr
thereserved spaces listedTiable5-12, Memory and Register Group Address Map Table
e Eightchip selects provideightconfigurable banks
T Supports 8or 16-bit external devices
T Externaldevice can insert wait states into bus cycle
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e Progammablenemory timing per chiselect
T Chip-select delay
T Output-enable delay
i Write-enable timing
i Variablenumber of wait states

e SDRAM configuration, timing, and bank select

Refer toChapter 6 External Bus Intéace for details on managing the external bus and for
definitions of registers associated with this feature.

5.22

Table5-20 provideghe complete memorsnapped registr address map for the fido1100.

Complete Register Address Map

Table 5-20. Complete Register Address Map Table

Base Major Reset Minor Reset
Block Name Address* value value Notes
DMA Channel 0 Control DMAChHO_Control | 0x000A0000 0x00000000 0x00000000 2
Register
DMA Channel 0 Count DMAChO_Count | 0x000A0004 0x00000000 0x00000000 i
Register
DMA Channel 0 DMAChHO_Dest 0x000A0008 0x00000000 0x00000000 i
Destination Address
Register
DMA Channel 0 Source DMAChHhO_Source | 0x000A000C 0x00000000 0x00000000 i
Address Register
DMA Channel 1 Control DMACh1_Control | 0x000A0010 0x00000000 0x00000000 2
Register
DMA Channel 1 Count DMACh1_Count | 0x000A0014 0x00000000 0x00000000 i
Register
DMA Channel 0 DMACh1_Dest 0x000A0018 0x00000000 0x00000000 i
Destination Address
Register
DMA Channel 0 Source DMACh1_Source | 0x000A001C 0x00000000 0x00000000 i
Address Register
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value | Notes

Reserved

Reserved

0x000A002071
0x000A027C

TCU 0 Status
Register

TCUO00_Status

0x000A0280

0x00000000

Unaffected T

TCU 0 Mode
Register

TCUO00_Mode

0x000A0284

0x00000000

Unaffected 2

TCU 0 Counter
Register

TCUOO_Counter

0x000A0288

0x00000000

Unaffected T

TCUO Channel
0 10 Mode
Register

TCUOO0_ChO_IOMode

0x000A0290

0x00000000

Unaffected T

TCUO Channel
1 10 Mode
Register

TCU00_Ch1_IOMode

0x000A0294

0x00000000

Unaffected T

TCUO Channel
2 10 Mode
Register

TCUO00_Ch2_IOMode

0x000A0298

0x00000000

Unaffected T

TCUO Channel
3 10 Mode
Register

TCUO0O_Ch3_IOMode

0x000A029C

0x00000000

Unaffected T

TCUO Channel
0 Input
Capture
Register

TCUOO_ChO_InputCapture

0x000A02A0

0x00000000

Unaffected T

TCUO Channel
1 Input
Capture
Register

TCUOO_Ch1_InputCapture

0x000A02A4

0x00000000

Unaffected T

TCUO Channel
2 Input
Capture
Register

TCUOO_Ch2_InputCapture

0xO00A02A8

0x00000000

Unaffected T

TCUO Channel
3 Input
Capture
Register

TCUOO0_Ch3_InputCapture

0x000A02AC

0x00000000

Unaffected T

TCUO Channel
0 Output
Capture
Register

TCUO0O0_ChO_OutputCompare

0x000A02B0

0x00000000

Unaffected T
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Table 5-20. Complete Register Address Map Table (Continued)

Major Reset Minor
Block Name Base Address* value Reset value | Notes

TCUO Channel | TCU0OO_Ch1_OutputCompare 0x000A02B4 0x00000000 | Unaffected T
1 Output
Capture
Register

TCUO Channel | TCUOO_Ch2_OutputCompare 0x000A02B8 0x00000000 | Unaffected T
2 Output
Capture
Register

TCUO Channel | TCUOO_Ch3_OutputCompare 0x000A02BC 0x00000000 | Unaffected T
3 Output
Capture
Register

TCU 1 Status TCUOL_Status 0x000A02CO0 0x00000000 | Unaffected i
Register

TCU 1 Mode TCUO1_Mode 0x000A02C4 0x00000000 | Unaffected 2
Register

TCU 1 Counter TCUO01_Counter 0x000A02C8 0x00000000 | Unaffected T
Register

TCU1 Channel TCUO1_ChO_IOMode 0x000A02D0 0x00000000 | Unaffected T
0 10 Mode
Register

TCUL Channel TCUO1_Chl_IOMode 0x000A02D4 0x00000000 | Unaffected i
110 Mode
Register

TCU1 Channel TCUO1_Ch2_IOMode 0x000A02D8 0x00000000 | Unaffected T
2 10 Mode
Register

TCU1 Channel TCUO1_Ch3_IOMode 0x000A02DC 0x00000000 | Unaffected T
3 10 Mode
Register

TCUL1 Channel TCUO1_ChO_InputCapture 0x000A02E0 0x00000000 | Unaffected T
0 Input

Capture
Register

TCU1 Channel TCUO01_Ch1_InputCapture 0x000A02E4 0x00000000 | Unaffected T
1 Input

Capture
Register
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Reset value

Minor
Notes

TCU1 Channel
2 Input
Capture
Register

TCUO01_Ch2_InputCapture

OxO000AO2E8

0x00000000

Unaffected T

TCUL Channel
3 Input
Capture
Register

TCUO01_Ch3_InputCapture

0x000A02EC

0x00000000

Unaffected T

TCU1 Channel
0 Output
Capture
Register

TCUO1_ChO_OutputCompare

0x000A02F0

0x00000000

Unaffected T

TCU1 Channel
1 Output
Capture
Register

TCUO1_Chl_OutputCompare

0xO00A02F4

0x00000000

Unaffected T

TCU1 Channel
2 Output
Capture
Register

TCUO1_Ch2_OutputCompare

O0x000A02F8

0x00000000

Unaffected T

TCU1 Channel
3 Output
Capture
Register

TCUO1_Ch3_OutputCompare

0x000A02FC

0x00000000

Unaffected T

System Timer
Interrupt_0O
Control
Register

SYSTimer_IntO0OControl

0x000A0300

0x00000000

Unaffected 2

System Timer
Interrupt_1
Control
Register

SYSTimer_Int01Control

0x000A0304

0x00000000

Unaffected 2

System Timer
Interrupt_2
Control
Register

SYSTimer_Int02Control

0x000A0308

0x00000000

Unaffected 2

System Timer
Interrupt_3
Control
Register

SYSTimer_Int03Control

0x000A030C

0x00000000

Unaffected 2
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Table 5-20. Complete Register Address Map Table (Continued)
Major Reset Minor
Block Name Base Address* value Reset value | Notes

System Timer SYSTimer_Int04Control 0x000A0310 0x00000000 | Unaffected 2

Interrupt_4

Control

Register

System Timer SYSTimer_Control 0x000A0314 0x00000000 | Unaffected 1

Control

Register

System Timer SYSTimer_Prescale 0x000A0318 0x00000000 | Unaffected 1

Prescale

Register

Watchdog WDTTimer_Control 0x000A0340 0x00000000 | Unaffected 2

Timer Control

Register

Watchdog WDTTimer_Reload 0x000A0344 0x0000000F | Unaffected 1

Timer Reload

Value Register

Power On POR_reg 0x000A0360 0x00000001 | Unaffected 1

Reset Register

Clock Mask Clock Mask Register 0x000A0380 0x00003FOF | Unaffected 1

Register

Device ID Device_ID_Reqgister 0x000A0400 Constanti Constanti 3

Register 0x11100531 | 0x11100531

Debug Control DBG_Citrl 0x000A0404 0x00000000 | Unaffected 1

Register

Debug Trace Dbg_TrcBuf_Ctrl 0x000A0408 0x00000000 | Unaffected 1

Buffer Control

Register

Debug Trace Dbg_TrcBuf Base 0x000A040C 0x00000000 | Unaffected 1

Buffer Base

Address

Register

Debug Dbg_Brk00_Base 0x000A0410 0x00000000 | Unaffected 1

Breakpoint/

Watchpoint 0

Base Address

Register
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

Debug
Breakpoint/
Watchpoint 0
Data Register

Dbg_Brk00_Data

0x000A0414

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 0
Data Mask
Register

Dbg_Brk00_DataMask

0x000A0418

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 0
Mode Control
Register

Dbg_Brk00_Cirl

0x000A041C

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 1
Base Address
Register

Dbg_Brk01_Base

0x000A0420

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 1
Data Register

Dbg_Brk01_Data

0x000A0424

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 1
Data Mask
Register

Dbg_Brk01_DataMask

0x000A0428

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 1
Mode Control
Register

Dbg_Brk01_Citrl

0x000A042C

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 2
Base Address
Register

Dbg_Brk02_Base

0x000A0430

0x00000000

Unaffected
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

Debug
Breakpoint/
Watchpoint 2
Data Register

Dbg_Brk02_Data

0x000A0434

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 2
Data Mask
Register

Dbg_Brk02_DataMask

0x000A0438

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 2
Mode Control
Register

Dbg_Brk02_Cirl

0x000A043C

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 3
Base Address
Register

Dbg_Brk03_Base

0x000A0440

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 3
Data Register

Dbg_Brk03_Data

0x000A0444

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 0
Data Mask
Register

Dbg_Brk03_DataMask

0x000A0448

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 3
Mode Control
Register

Dbg_Brk03_Cirl

0x000A044C

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 4
Base Address
Register

Dbg_Brk04_Base

0x000A0450

0x00000000

Unaffected
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

Debug
Breakpoint/
Watchpoint 4
Data Register

Dbg_Brk04_Data

0x000A0454

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 0
Data Mask
Register

Dbg_Brk04_DataMask

0x000A0458

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 4
Mode Control
Register

Dbg_Brk04_Cirl

0x000A045C

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 5
Base Address
Register

Dbg_Brk05_Base

0x000A0460

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 5
Data Register

Dbg_Brk05_Data

0x000A0464

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 5
Data Mask
Register

Dbg_Brk05_DataMask

0x000A0468

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 5
Mode Control
Register

Dbg_Brk05_Cirl

0x000A046C

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 6
Base Address
Register

Dbg_Brk06_Base

0x000A0470

0x00000000

Unaffected
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

Debug
Breakpoint/
Watchpoint 6
Data Register

Dbg_Brk06_Data

0x000A0474

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 6
Data Mask
Register

Dbg_Brk06_DataMask

0x000A0478

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 6
Mode Control
Register

Dbg_Brk06_Cirl

0x000A047C

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 7
Base Address
Register

Dbg_Brk07_Base

0x000A0480

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 7
Data Register

Dbg_Brk07_Data

0x000A0484

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 7
Data Mask
Register

Dbg_Brk07_DataMask

0x000A0488

0x00000000

Unaffected

Debug
Breakpoint/
Watchpoint 7
Mode Control
Register

Dbg_Brk07_Cirl

0x000A048C

0x00000000

Unaffected

ADC Control
Register

A2D0_ControlRegister

0x000A0600

0x00000000

Unaffected

ADC Start
Register

A2DO0_StartRegister

0x000A0604

0x00000000

Unaffected

ADC Data
Available Flag
Register

A2D0_DataAvailableRegister

0x000A0608

0x00000000

Unaffected
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

ADC Channel
0 Data
Register

A2D0_ChODataRegister

0x000A060C

0x00000000

Unaffected

ADC Channel
1 Data
Register

A2DO0_ChlDataRegister

0x000A0610

0x00000000

Unaffected

ADC Channel
2 Data
Register

A2D0_Ch2DataRegister

0x000A0614

0x00000000

Unaffected

ADC Channel
3 Data
Register

A2D0_Ch3DataRegister

0x000A0618

0x00000000

Unaffected

ADC Channel
4 Data
Register

A2D0_Ch4DataRegister

0x000A061C

0x00000000

Unaffected

ADC Channel
5 Data
Register

A2D0_Ch5DataRegister

0x000A0620

0x00000000

Unaffected

ADC Channel
6 Data
Register

A2D0_Ch6DataRegister

0x000A0624

0x00000000

Unaffected

ADC Channel
7 Data
Register

A2D0_Ch7DataRegister

0x000A0628

0x00000000

Unaffected

Chip Select 0
Control
Register

BIU_CSO0_Control

0x000A0680

0x00000245
or
0x00000205,
based on
size pin

Unaffected

Chip Select 0
Timing
Register

BIU_CSO_Timing

0x000A0684

0x31811031

Unaffected

Chip Select 1
Control
Register

BIU_CS1_Control

0x000A0688

0x00000000

Unaffected

Chip Select 1
Timing
Register

BIU_CS1_Timing

0x000A068C

0x31811031

Unaffected

Chip Select 2
Control
Register

BIU_CS2_Control

0x000A0690

0x00000000

Unaffected
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor

Reset value | Notes

Chip Select 2
Timing
Register

BIU_CS2_Timing

0x000A0694

0x31811031

Unaffected 1

Chip Select 3
Control
Register

BIU_CS3_Control

0x000A0698

0x00000000

Unaffected 1

Chip Select 3
Timing
Register

BIU_CS3_Timing

0x000A069C

0x31811031

Unaffected 1

Chip Select 4
Control
Register

BIU_CS4_Control

O0x000A06A0

0x00000000

Unaffected 1

Chip Select 4
Timing
Register

BIU_CS4_Timing

0xO00A06A4

0x31811031

Unaffected 1

Chip Select 5
Control
Register

BIU_CS5_Control

O0xO00AO6A8

0x00000000

Unaffected 1

Chip Select 5
Timing
Register

BIU_CS5_Timing

0x000AO06AC

0x31811031

Unaffected 1

Chip Select 6
Control
Register

BIU_CS6_Control

0x000A06B0O

0x00000000

Unaffected 1

Chip Select 6
Timing
Register

BIU_CS6_Timing

0x000A06B4

0x31811031

Unaffected 1

Chip Select 7
Control
Register

BIU_CS7_Control

0x000A06B8

0x00000000

Unaffected 1

Chip Select 7
Timing
Register

BIU_CS7_Timing

0x000A06BC

0x31811031

Unaffected 1

External Bus
Priority
Register

BIU_Priority

0x000A0700

0x00000000

Unaffected 1

External Bus
Default Timing
Register

BIU_Def_Timing

0x000A0704

0x18E11011

Unaffected 1
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

SDRAM
Timing
Parameter O
Register

SDRAM_Timing_0

0x000A0800

0x00a22602

Unaffected

SDRAM
Timing
Parameter 1
Register

SDRAM_Timing_1

0x000A0804

0x00480820

Unaffected

SDRAM
Configuration 0
Register

SDRAM_Config_0

0x000A0808

0x00001226

Unaffected

SDRAM
Configuration 1
Register

SDRAM_Config_1

0x000A080C

0x00000000

Unaffected

SDRAM
External Bank
0 Configuration
Register

SDRAM_Ext_Bank_0

0x000A0810

0x00001800

Unaffected

SDRAM
External Bank
1 Configuration
Register

SDRAM_Ext Bank_1

0x000A0814

0x00000820

Unaffected

SDRAM
External Bank
2 Configuration
Register

SDRAM_Ext_Bank_2

0x000A0818

0x00000840

Unaffected

SDRAM
External Bank
3 Configuration
Register

SDRAM_Ext_Bank_3

0x000A081C

0x00000860

Unaffected

SDRAM
External Bank
4 Configuration
Register

SDRAM_Ext_Bank_4

0x000A0820

0x00000880

Unaffected

SDRAM
External Bank
5 Configuration
Register

SDRAM_Ext_Bank_5

0x000A0824

0x000008A0

Unaffected
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

SDRAM
External Bank
6 Configuration
Register

SDRAM_Ext_Bank_6

0x000A0828

0x000008CO

Unaffected

SDRAM
External Bank
7 Configuration
Register

SDRAM_Ext_Bank_7

0x000A082C

0x000008EO

Unaffected

External
Interrupt_0
Control
Register

IntControlChO

0x000A0900

0x00000000

Unaffected

2,5

External
Interrupt_1
Control
Register

IntControlCh1l

0x000A0904

0x00000000

Unaffected

2,5

External
Interrupt_2
Control
Register

IntControlCh2

0x000A0908

0x00000000

Unaffected

2,5

External
Interrupt_3
Control
Register

IntControlCh3

0x000A090C

0x00000000

Unaffected

2,5

External
Interrupt_4
Control
Register

IntControlCh4

0x000A0910

0x00000000

Unaffected

2,5

External
Interrupt_5
Control
Register

IntControlCh5

0x000A0914

0x00000000

Unaffected

2,5

External
Interrupt_6
Control
Register

IntControlCh6

0x000A0918

0x00000000

Unaffected

2,5

External
Interrupt_7
Control
Register

IntControlCh7

0x000A091C

0x00000000

Unaffected

2,5
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Flexible Input Deterministic Output (fido®) User Guide
32-Bit Real-Time Communications Controller May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Major Reset Minor
Block Name Base Address* value Reset value | Notes

Context_0 CTXO0_INT_CTRL 0x000A0980 0x00000000 | Unaffected T
Software
Interrupt
Control

Register

Context_1 CTX1_INT_CTRL 0x000A0984 0x00000000 | Unaffected T
Software
Interrupt
Control

Register

Context_2 CTX2_INT_CTRL 0x000A0988 0x00000000 | Unaffected T
Software
Interrupt
Control

Register

Context_3 CTX3_INT_CTRL 0x000A098C 0x00000000 | Unaffected T
Software
Interrupt
Control

Register

Context_4 CTX4_INT_CTRL 0x000A0990 0x00000000 | Unaffected T
Software
Interrupt
Control

Register

MAC Filter PDMA_MAC _filter_mode 0x000A0A00 0x00000000 | Unaffected i
Mode and
Status Register

MAC Filter PDMA filter_data_write_head 0x000A0A04 0x00000000 | Unaffected T
Data Write
Register

MAC Filter PDMA filter_data_read_head 0x000A0A08 0x00000000 | Unaffected T
Data Read
Register

PMU Channel PDMAChHhOA_Control 0x000A0A40 0x00000000 | Unaffected 2
OA Control
Register

PMU Channel PDMAChHOA_Status 0x000A0A44 0x00000400 | Unaffected 5
OA Status
Register
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

PMU Channel
OA Transmit
Packet Size
Register

PDMAChHhOA_PckXmitSize

0x000A0A48

0x00000000

Unaffected

PMU Channel
OA Receive
Packet Size
Register

PDMACHhOA_PckRcvSize

0xO000A0A4C

0x00000000

Unaffected

PMU Channel
OA Transmit
Frame Buffer
Start Address
Register

PDMAChOA_XmitFBufStart

0x000A0AS50

0x00000000

Unaffected

PMU Channel
OA Transmit
Frame Buffer
End Address
Register

PDMAChHhOA_XmitFBufEnd

0xO00A0A54

0x00000003

Unaffected

PMU channel
OA Transmit

Frame Buffer
Read Pointer

PDMAChHhOA_XmitFBufRdPtr

O0xO000AOA58

0x00000000

Unaffected

PMU channel
OA Transmit

Frame Buffer
Write Pointer

PDMACHhOA_XmitFBufWrPtr

0x000AOAS5C

0x00000000

Unaffected

PMU Channel
OA Receive
Frame Buffer
Start Address
Register

PDMAChOA_RcvFBufStart

0x000A0AG0

0x00000000

Unaffected

PMU Channel
OA Receive
Frame Buffer
End Address
Register

PDMACHhOA_RcvFBuUfEnd

0xO00A0AG4

0x00000003

Unaffected

PMU channel
OA Receive

Frame Buffer
Read Pointer

PDMAChHhOA_RcvFBuUfRdPtr

0x000AOAGS8

0x00000000

Unaffected
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

PMU channel
OA Receive

Frame Buffer
Write Pointer

PDMACHhOA_RcvFBufwWrPtr

0x000A0AGC

0x00000000

Unaffected T

PMU Channel
OA Transmit
Data FIFO
Register

PDMAChOA_Xmit_Data

O0xO00AO0AT70

N/A

Unaffected T

PMU Channel
OA Receive
Data FIFO
Register

PDMAChOA_Rcv_Data

O0x000AO0AT74

N/A

Unaffected T

PMU Channel
0B Control
Register

PDMAChHhOB_Control

0xO00A0A80

0x00000000

Unaffected 2

PMU Channel
OB Status
Register

PDMAChHOB_Status

0xO00A0A84

0x00000400

Unaffected 5

PMU Channel
0B Transmit
Packet Size
Register

PDMAChHhOB_PckXmitSize

0x000AOA88

0x00000000

Unaffected T

PMU Channel
OB Receive
Packet Size
Register

PDMAChHhOB_PckRcvSize

0xO00AO0A8C

0x00000000

Unaffected T

PMU Channel
0B Transmit
Frame Buffer
Start Address
Register

PDMAChHhOB_XmitFBufStart

0x000A0A90

0x00000000

Unaffected T

PMU Channel
OB Transmit
Frame Buffer
End Address
Register

PDMAChHhOB_XmitFBufEnd

0xO00A0A94

0x00000003

Unaffected T

PMU channel
0B Transmit

Frame Buffer
Read Pointer

PDMAChHhOB_XmitFBufRdPtr

0x000AOA98

0x00000000

Unaffected T
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

PMU channel
0B Transmit

Frame Buffer
Write Pointer

PDMACHhOB_XmitFBufWrPtr

0xO000AOA9C

0x00000000

Unaffected T

PMU Channel
OB Receive
Frame Buffer
Start Address
Register

PDMACHhOB_RcvFBufStart

0xO000A0AAO

0x00000000

Unaffected T

PMU Channel
OB Receive
Frame Buffer
End Address
Register

PDMACHhOB_RcvFBuUfEnd

0xO000A0AA4

0x00000003

Unaffected T

PMU channel
OB Receive

Frame Buffer
Read Pointer

PDMACHhOB_RcvFBufRdPtr

0xO00AOAAS8

0x00000000

Unaffected T

PMU channel
OB Receive

Frame Buffer
Write Pointer

PDMACHhOB_RcvFBufWrPtr

O0x000A0AAC

0x00000000

Unaffected T

PMU Channel
OB Transmit
Data FIFO
Register

PDMAChOB_Xmit_Data

0xO000A0ABO

N/A

Unaffected T

PMU Channel
OB Receive
Data FIFO
Register

PDMACHhOB_Rcv_Data

0xO000AO0AB4

N/A

Unaffected T

PMU Channel
1A Control
Register

PDMAChHh1A_Control

0x000AO0ACO

0x00000000

Unaffected 2

PMU Channel
1A Status
Register

PDMACh1A_Status

0xO00AOACA4

0x00000400

Unaffected 5

PMU Channel
1A Transmit
Packet Size
Register

PDMACh1A_PckXmitSize

0xO00AOACS

0x00000000

Unaffected T
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

PMU Channel
1A Receive
Packet Size
Register

PDMACh1A_PckRcvSize

O0x000AO0ACC

0x00000000

Unaffected

PMU Channel
1A Transmit
Frame Buffer
Start Address
Register

PDMACh1A_XmitFBufStart

0x000AOADO

0x00000000

Unaffected

PMU Channel
1A Transmit
Frame Buffer
End Address
Register

PDMACh1A_XmitFBufEnd

0x000AO0ADA4

0x00000003

Unaffected

PMU channel
1A Transmit

Frame Buffer
Read Pointer

PDMACh1A_XmitFBufRdPtr

0xO00AOADS8

0x00000000

Unaffected

PMU channel
1A Transmit

Frame Buffer
Write Pointer

PDMACh1A_XmitFBufWrPtr

O0x000AO0ADC

0x00000000

Unaffected

PMU Channel
1A Receive
Frame Buffer
Start Address
Register

PDMACh1A_RcvFBufStart

0xO000AOAEO

0x00000000

Unaffected

PMU Channel
1A Receive
Frame Buffer
End Address
Register

PDMACh1A_RcvFBuUfEnd

0xO00AOAE4

0x00000003

Unaffected

PMU channel
1A Receive

Frame Buffer
Read Pointer

PDMAChHh1A_RcvFBufRdPtr

0xO00AOAES

0x00000000

Unaffected

PMU channel
1A Receive

Frame Buffer
Write Pointer

PDMACh1A_RcvFBufwWrPtr

OxO000AOAEC

0x00000000

Unaffected
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

PMU Channel
1A Transmit
Data FIFO
Register

PDMACh1A_Xmit_Data

0x000AOAFO

N/A

Unaffected

PMU Channel
1A Receive
Data FIFO
Register

PDMACh1A_Rcv_Data

0xO00AOAF4

N/A

Unaffected

PMU Channel
1B Control
Register

PDMAChHh1B_Control

0x000A0B00

0x00000000

Unaffected

PMU Channel
1B Status
Register

PDMAChH1B_Status

0x000A0B04

0x00000400

Unaffected

PMU Channel
1B Transmit
Packet Size
Register

PDMAChHh1B_PckXmitSize

0x000A0BO08

0x00000000

Unaffected

PMU Channel
1B Receive
Packet Size
Register

PDMAChHh1B_PckRcvSize

0x000A0BOC

0x00000000

Unaffected

PMU Channel
1B Transmit
Frame Buffer
Start Address
Register

PDMAChH1B_XmitFBufStart

0x000A0B10

0x00000000

Unaffected

PMU Channel
1B Transmit
Frame Buffer
End Address
Register

PDMACh1B_XmitFBufEnd

0x000A0B14

0x00000003

Unaffected

PMU channel
1B Transmit

Frame Buffer
Read Pointer

PDMAChHh1B_XmitFBufRdPtr

0x000A0B18

0x00000000

Unaffected

PMU channel
1B Transmit

Frame Buffer
Write Pointer

PDMACh1B_XmitFBufWrPtr

0x000A0B1C

0x00000000

Unaffected
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value | Notes

PMU Channel
1B Receive
Frame Buffer
Start Address
Register

PDMACh1B_RcvFBufStart

0x000A0B20

0x00000000

Unaffected T

PMU Channel
1B Receive
Frame Buffer
End Address
Register

PDMACh1B_RcvFBufEnd

0x000A0B24

0x00000003

Unaffected T

PMU channel
1B Receive

Frame Buffer
Read Pointer

PDMACh1B_RcvFBufRdPtr

0x000A0B28

0x00000000

Unaffected T

PMU channel
1B Receive

Frame Buffer
Write Pointer

PDMAChHh1B_RcvFBufWrPtr

0x000A0B2C

0x00000000

Unaffected T

PMU Channel
1B Transmit
Data FIFO
Register

PDMAChHh1B_Xmit_Data

0x000A0B30

N/A

Unaffected T

PMU Channel
1B Receive
Data FIFO
Register

PDMACh1B_Rcv_Data

0x000A0B34

N/A

Unaffected T

PMU Channel
2A Control
Register

PDMACh2A_Control

0x000A0B40

0x00000000

Unaffected 2

PMU Channel
2A Status
Register

PDMAChHh2A_Status

0x000A0B44

0x00000400

Unaffected 5

PMU Channel
2A Transmit
Packet Size
Register

PDMAChHh2A_PckXmitSize

0x000A0B48

0x00000000

Unaffected T

PMU Channel
2A Receive
Packet Size
Register

PDMACh2A_PckRcvSize

0x000A0B4C

0x00000000

Unaffected T
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

PMU Channel
2A Transmit
Frame Buffer
Start Address
Register

PDMAChHh2A_XmitFBufStart

0x000A0B50

0x00000000

Unaffected T

PMU Channel
2A Transmit
Frame Buffer
End Address
Register

PDMACh2A_XmitFBufEnd

0x000A0B54

0x00000003

Unaffected T

PMU channel
2A Transmit

Frame Buffer
Read Pointer

PDMAChHh2A_XmitFBufRdPtr

0x000A0B58

0x00000000

Unaffected T

PMU channel
2A Transmit

Frame Buffer
Write Pointer

PDMACh2A_XmitFBufWrPtr

0x000A0B5C

0x00000000

Unaffected T

PMU Channel
2A Receive
Frame Buffer
Start Address
Register

PDMACh2A_RcvFBufStart

0x000A0B60

0x00000000

Unaffected T

PMU Channel
2A Receive
Frame Buffer
End Address
Register

PDMAChHh2A_RcvFBuUfEnd

0x000A0B64

0x00000003

Unaffected T

PMU Channel
2A Receive

Frame Buffer
Read Pointer

PDMAChHh2A_RcvFBuUfRdPtr

0x000A0B68

0x00000000

Unaffected T

PMU Channel
2A Receive
Frame Buffer
Write Pointer

PDMAChHh2A_RcvFBufWrPtr

0x000A0B6C

0x00000000

Unaffected T

PMU Channel
2A Transmit
Data FIFO
Register

PDMAChHh2A_Xmit_Data

0x000A0B70

N/A

Unaffected T
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

PMU Channel
2A Receive
Data FIFO
Register

PDMACh2A_Rcv_Data

0x000A0B74

N/A

Unaffected

PMU Channel
2B Control
Register

PDMAChH2B_Control

0x000A0B80

0x00000000

Unaffected

PMU Channel
2B Status
Register

PDMACh2B_ Status

0x000A0B84

0x00000400

Unaffected

PMU Channel
2B Transmit
Packet Size
Register

PDMAChHh2B_PckXmitSize

0x000A0B88

0x00000000

Unaffected

PMU Channel
2B Receive
Packet Size
Register

PDMAChHh2B_PckRcvSize

0x000A0B8C

0x00000000

Unaffected

PMU Channel
2B Transmit
Frame Buffer
Start Address
Register

PDMAChHh2B_XmitFBufStart

0x000A0B90

0x00000000

Unaffected

PMU Channel
2B Transmit
Frame Buffer
End Address
Register

PDMAChHh2B_XmitFBufEnd

0x000A0B94

0x00000003

Unaffected

PMU Channel
2B Transmit

Frame Buffer
Read Pointer

PDMAChHh2B_XmitFBufRdPtr

0x000A0B98

0x00000000

Unaffected

PMU Channel
2B Transmit

Frame Buffer
Write Pointer

PDMAChH2B_XmitFBufWrPtr

0x000A0B9C

0x00000000

Unaffected
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

PMU Channel
2B Receive
Frame Buffer
Start Address
Register

PDMAChHh2B_RcvFBufStart

0x000AOBAO

0x00000000

Unaffected T

PMU Channel
2B Receive
Frame Buffer
End Address
Register

PDMACh2B_RcvFBufEnd

0xO00A0BA4

0x00000003

Unaffected T

PMU Channel
2B Receive

Frame Buffer
Read Pointer

PDMAChHh2B_RcvFBufRdPtr

0xO00AOBAS8

0x00000000

Unaffected T

PMU Channel
2B Receive
Frame Buffer
Write Pointer

PDMAChHh2B_RcvFBufWrPtr

0xO00AOBAC

0x00000000

Unaffected T

PMU Channel
2B Transmit
Data FIFO
Register

PDMAChHh2B_Xmit_Data

0x000A0BBO

N/A

Unaffected T

PMU Channel
2B Receive
Data FIFO
Register

PDMACh2B_Rcv_Data

0x000A0BB4

N/A

Unaffected T

PMU Channel
3A Control
Register

PDMAChHh3A_Control

0x000A0BCO

0x00000000

Unaffected 2

PMU Channel
3A Status
Register

PDMACh3A_Status

0x000A0BCA4

0x00000400

Unaffected 5

PMU Channel
3A Transmit
Packet Size
Register

PDMACh3A_PckXmitSize

0x000A0BCS8

0x00000000

Unaffected T

PMU Channel
3A Receive
Packet Size
Register

PDMACh3A_PckRcvSize

0x000A0BCC

0x00000000

Unaffected T
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

PMU Channel
3A Transmit
Frame Buffer
Start Address
Register

PDMACh3A_XmitFBufStart

0x000A0BDO

0x00000000

Unaffected T

PMU Channel
3A Transmit
Frame Buffer
End Address
Register

PDMACHh3A_XmitFBufEnd

0x000A0BDA4

0x00000003

Unaffected T

PMU Channel
3A Transmit

Frame Buffer
Read Pointer

PDMAChHh3A_XmitFBufRdPtr

0x000A0BDS8

0x00000000

Unaffected T

PMU Channel
3A Transmit
Frame Buffer
Write Pointer

PDMACh3A_XmitFBufWrPtr

0x000A0BDC

0x00000000

Unaffected T

PMU Channel
3A Receive
Frame Buffer
Start Address
Register

PDMACh3A_RcvFBufStart

0xO000AOBEO

0x00000000

Unaffected T

PMU Channel
3A Receive
Frame Buffer
End Address
Register

PDMAChHh3A_RcvFBuUfEnd

0xO00AOBE4

0x00000003

Unaffected T

PMU Channel
3A Receive

Frame Buffer
Read Pointer

PDMACh3A_RcvFBuUfRdPtr

0xO000AOBES8

0x00000000

Unaffected T

PMU Channel
3A Receive
Frame Buffer
Write Pointer

PDMAChHh3A_RcvFBufWrPtr

0xO00AOBEC

0x00000000

Unaffected T

PMU Channel
3A Transmit
Data FIFO
Register

PDMAChHh3A_Xmit_Data

0x000AOBFO

N/A

Unaffected T
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

User Guide
May 6, 2010

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

PMU Channel
3A Receive
Data FIFO
Register

PDMACh3A_Rcv_Data

0x000AOBF4

N/A

Unaffected

PMU Channel
3B Control
Register

PDMAChH3B_Control

0x000A0CO0

0x00000000

Unaffected

PMU Channel
3B Status
Register

PDMACh3B_ Status

0x000A0C04

0x00000400

Unaffected

PMU Channel
3B Transmit
Packet Size
Register

PDMAChHh3B_PckXmitSize

0x000A0CO08

0x00000000

Unaffected

PMU Channel
3B Receive
Packet Size
Register

PDMAChHh3B_PckRcvSize

0x000A0COC

0x00000000

Unaffected

PMU Channel
3B Transmit
Frame Buffer
Start Address
Register

PDMAChH3B_XmitFBufStart

0x000A0C10

0x00000000

Unaffected

PMU Channel
3B Transmit
Frame Buffer
End Address
Register

PDMAChHh3B_XmitFBufEnd

0x000A0C14

0x00000003

Unaffected

PMU Channel
3B Transmit

Frame Buffer
Read Pointer

PDMAChHh3B_XmitFBufRdPtr

0x000A0C18

0x00000000

Unaffected

PMU Channel
3B Transmit

Frame Buffer
Write Pointer

PDMAChH3B_XmitFBufWrPtr

0x000A0C1C

0x00000000

Unaffected
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Flexible Input Deterministic Output (fido®)
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

PMU Channel
3B Receive
Frame Buffer
Start Address
Register

PDMAChK3B_RcvFBufStart

0x000A0C20

0x00000000

Unaffected

PMU Channel
3B Receive
Frame Buffer
End Address
Register

PDMACHh3B_RcvFBuUfEnd

0x000A0C24

0x00000003

Unaffected

PMU Channel
3B Receive

Frame Buffer
Read Pointer

PDMAChHh3B_RcvFBuUfRdPtr

0x000A0C28

0x00000000

Unaffected

PMU Channel
3B Receive
Frame Buffer
Write Pointer

PDMAChHh3B_RcvFBufWrPtr

0x000A0C2C

0x00000000

Unaffected

PMU Channel
3B Transmit
Data FIFO
Register

PDMAChHh3B_Xmit_Data

0x000A0C30

N/A

Unaffected

PMU Channel
3B Receive
Data FIFO
Register

PDMACh3B_Rcv_Data

0x000A0C34

N/A

Unaffected

Reserved

Reserved

0x000AO0CA40T
0x001A10FC

Reserved

Reserved

0x000A1100

Reserved

Reserved

0x000A1104

Reserved

Reserved

0x000A1108

Context_0
Software
Interrupt
Actuation
Register

SWINTACTO

0x000A110C

0x00000000

Unaffected

Context_1
Claim Register

CTX1_CLAIM

0x000A1110

0x00000000

0x00000000
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value | Notes

Context_1
Pending
Contexts
Register

CTX1_PENDING

0x000A1114

0x00000000

0x00000000 3

Context_1
Priority
Inheritance
Register

CTX1_PRI_INHER

0x000A1118

0x00000000

0x00000000 3

Context_1
Software
Interrupt
Actuation
Register

SWINTACT1

0x000A111C

0x00000000

Unaffected T

Context_2
Claim Register

CTX2_CLAIM

0x000A1120

0x00000000

0x00000000 4

Context_2
Pending
Contexts
Register

CTX2_PENDING

0x000A1124

0x00000000

0x00000000 3

Context_2
Priority
Inheritance
Register

CTX2_PRI_INHER

0x000A1128

0x00000000

0x00000000 3

Context_2
Software
Interrupt
Actuation
Register

SWINTACT?2

0x000A112C

0x00000000

Unaffected T

Context_3
Claim Register

CTX3_CLAIM

0x000A1130

0x00000000

0x00000000 4

Context_3
Pending
Contexts
Register

CTX3_PENDING

0x000A1134

0x00000000

0x00000000 3

Context_3
Priority
Inheritance
Register

CTX3_PRI_INHER

0x000A1138

0x00000000

0x00000000 3

Context_3
Software
Interrupt
Actuation
Register

SWINTACT3

0x000A113C

0x00000000

Unaffected T
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Table 5-20. Complete Register Address Map Table (Continued)
Major Reset Minor
Block Name Base Address* value Reset value | Notes
Context_4 CTX4_CLAIM 0x000A1140 0x00000000 | 0x00000000 4
Claim Register
Context_4 CTX4_PENDING 0x000A1144 0x00000000 | 0x00000000 3
Pending
Contexts
Register
Context_4 CTX4_PRI_INHER 0x000A1148 0x00000000 | 0x00000000 3
Priority
Inheritance
Register
Context_4 SWINTACT4 0x000A114C 0x00000000 | Unaffected T
Software
Interrupt
Actuation
Register
Reserved Reserved 0x000A115071 ) T T
0x000A80FC
Context_0 CTX0_DO0i CTX0_D7 0x000A81001 Unaffected Unaffected 1
Data Registers 0x000A811C
Context_0 CTX0_AO0i CTX0_A6 0x000A8120i Unaffected Unaffected 1
Address 0x000A8138
Registers
Context_0 CTX0_A7 (USP) 0x000A813C Unaffected Unaffected 1
A7/User Stack
Pointer (USP)
Context_0 CTXO0_A76(SSP) 0x000A8140 Loaded from Loaded 1
A7/Supervisor Vector O from Vector
Stack Pointer 0
(SSP)
Context_0 CTX0_PC 0x000A8144 Loaded from Loaded 1
Program Vector O from Vector
Counter (PC) 0
Context_0 CTX0_SR 0x000A8148 0x2700 0x2700 1
Status Register
(SR)
Context 0 CTX0_VBR 0x000A814C 0x0000 0x0000 1
Vector Base
Register (VBR)
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value | Notes

Context_0O
Alternate
Function Code
(SFC)

CTX0_SFC

0x000A8150

Unaffected

Unaffected 1

Context_0
Alternate
Function Code
(DFC)

CTX0_DFC

0x000A8154

Unaffected

Unaffected 1

Context_1
Data Registers

CTX1_DO0i CTX1_D7

0x000A81801
0x000A819C

Unaffected

Unaffected 1

Context_1
Address
Registers

CTX1_AOi CTX1_A6

OxO000A81A0T1
0x000A81B8

Unaffected

Unaffected 1

Context_1
A7/User Stack
Pointer (USP)

CTX1_A7 (USP)

0x000A81BC

Unaffected

Unaffected 1

Context_1
A7/Supervisor
Stack Pointer
(SSP)

CTX1_A75(SSP)

0x000A81CO

Unaffected

Unaffected 1

Context_1
Program
Counter (PC)

CTX1_PC

0x000A81C4

Unaffected

Unaffected 1

Context_1
Status Register
(SR)

CTX1_SR

0x000A81C8

0x2700

Unaffected 1

Context_1
Vector Base
Register (VBR)

CTX1_VBR

0x000A81CC

0x0000

Unaffected 1

Context_1
Alternate
Function Code
(SFC)

CTX1_SFC

0x000A81D0

Unaffected

Unaffected 1

Context_1
Alternate
Function Code
(DFC)

CTX1_DFC

0x000A81D4

Unaffected

Unaffected 1

Context_2
Data Registers

CTX2_D0i CTX2_D7

0x000A82001
0x000A821C

Unaffected

Unaffected 1
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value | Notes

Context_2
Address
Registers

CTX2_A0i CTX2_A6

0x000A82201
0x000A8238

Unaffected

Unaffected 1

Context_2
A7/User Stack
Pointer (USP)

CTX2_A7 (USP)

0x000A823C

Unaffected

Unaffected 1

Context_2
A7/Supervisor
Stack Pointer
(SSP)

CTX2_A76(SSP)

0x000A8240

Unaffected

Unaffected 1

Context_2
Program
Counter (PC)

CTX2_PC

0x000A8244

Unaffected

Unaffected 1

Context_2
Status Register
(SR)

CTX2_SR

0x000A8248

0x2700

Unaffected 1

Context_2
Vector Base
Register (VBR)

CTX2_VBR

0x000A824C

0x0000

Unaffected 1

Context_2
Alternate
Function Code
(SFC)

CTX2_SFC

0x000A8250

Unaffected

Unaffected 1

Context_2
Alternate
Function Code
(DFC)

CTX2_DFC

0x000A8254

Unaffected

Unaffected 1

Context_3
Data Registers

CTX3_DO0i CTX3_D7

0x000A82801
0x000A829C

Unaffected

Unaffected 1

Context_3
Address
Registers

CTX3_A0i CTX3_A6

0xO00A82A0T
0x000A82B8

Unaffected

Unaffected 1

Context_3
A7/User Stack
Pointer (USP)

CTX3_A7 (USP)

0x000A82BC

Unaffected

Unaffected 1

Context_3
A7/Supervisor
Stack Pointer
(SSP)

CTX3_A70(SSP)

0x000A82CO

Unaffected

Unaffected 1
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Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value

Notes

Context_3
Program
Counter (PC)

CTX3_PC

0x000A82C4

Unaffected

Unaffected

Context_3
Status Register
(SR)

CTX3_SR

0x000A82C8

0x2700

Unaffected

Context_3
Vector Base
Register (VBR)

CTX3_VBR

0x000A82CC

0x0000

Unaffected

Context_3
Alternate
Function Code
(SFC)

CTX3_SFC

0x000A82D0

Unaffected

Unaffected

Context_3
Alternate
Function Code
(DFC)

CTX3_DFC

0x000A82D4

Unaffected

Unaffected

Context_4
Data Registers

CTX4_DO0i CTX4_D7

0x000A83001
0x000A831C

Unaffected

Unaffected

Context_4
Address
Registers

CTX4_A0i CTX4_A6

0x000A8320T1
0x000A8338

Unaffected

Unaffected

Context_4
A7/User Stack
Pointer (USP)

CTX4_A7

0x000A833C

Unaffected

Unaffected

Context_4
A7/Supervisor
Stack Pointer
(SSP)

CTX4_A76

0x000A8340

Unaffected

Unaffected

Context_4
Program
Counter (PC)

CTX4_PC

0x000A8344

Unaffected

Unaffected

Context_4
Status Register
(SR)

CTX4_SR

0x000A8348

0x2700

Unaffected

Context_4
Vector Base
Register (VBR)

CTX4_VBR

0x000A834C

0x0000

Unaffected
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Flexible Input Deterministic Output (fido®)
32-Bit Real-Time Communications Controller

Table 5-20. Complete Register Address Map Table (Continued)

Block

Name

Base Address*

Major Reset
value

Minor
Reset value | Notes

Context_4
Alternate
Function Code
(SFC)

CTX4_SFC

0x000A8350

Unaffected

Unaffected 1

Context_4
Alternate
Function Code
(DFC)

CTX4_DFC

0x000A8354

Unaffected

Unaffected 1

MPU Block 0
to 15 Control
Registers

MPU_BIKOOCtrli
MPU_BIk15Ctr|

O0xO000AA000T
0x000AA03C

0x0000

Unaffected 1

MPU Block 0
to 15 Attribute
Registers

MPU_BIkOOAttribi
MPU_BIk15Attrib

0xO00AA080T
0xO00AAOBC

0x0000

Unaffected 1

Context_0
MPU Allocation
Register

CTX0_MPUAIllocation

0x000AA100

0x0000

Unaffected 1

Context_1
MPU Allocation
Register

CTX1_MPUAllocation

0x000AA104

0x0000

Unaffected 1

Context_2
MPU Allocation
Register

CTX2_MPUAllocation

0xO00AA108

0x0000

Unaffected 1

Context_3
MPU Allocation
Register

CTX3_MPUAllocation

0x000AA10C

0x0000

Unaffected 1

Context_4
MPU Allocation
Register

CTX4_MPUAllocation

0x000AA110

0x0000

Unaffected 1

Relocatable
Rapid
Execution
Memory
(RREM) Block
0 to 15 Control
Registers

DCACHE_RelocateBIkOOT
DCACHE_RelocateBIk15

0xO00AA180T
0xO000AA1BC

0x0000

Unaffected 1

Context_0
Control
Register

CTXO0_Control

0x000AA400

0x1F02

0x1F02 1

Context_1
Control
Register

CTX1_Control

0x000AA404

0x1800

Unaffected 1
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Table 5-20. Complete Register Address Map Table (Continued)
Major Reset Minor
Block Name Base Address* value Reset value | Notes

Context_2 CTX2_Control 0x000AA408 0x1800 Unaffected 1

Control

Register

Context_3 CTX3_Control 0x000AA40C 0x1800 Unaffected 1

Control

Register

Context_4 CTX4_Control 0x000AA410 0x1800 Unaffected 1

Control

Register

Context_0 CTX0_MaxTime 0x000AA480 0x00fffe00 Unaffected 1

Maximum Time

Register

Context_1 CTX1_MaxTime 0x000AA484 0x00fffe00 Unaffected 1

Maximum Time

Register

Context_2 CTX2_MaxTime 0x000AA488 0x00fffe00 Unaffected 1

Maximum Time

Register

Context_3 CTX3_MaxTime 0x000AA48C 0x00fffe00 Unaffected 1

Maximum Time

Register

Context_4 CTX4_MaxTime 0x000AA490 0x00fffe00 Unaffected 1

Maximum Time

Register

Context_0 CTX0_Time 0x000AA500 0x0000 0x0000 1

Timer Register

Context_1 CTX1_Time 0x000AA504 0x0000 0x0000 1

Timer Register

Context_2 CTX2_Time 0x000AA508 0x0000 0x0000 1

Timer Register

Context_3 CTX3_Time 0x000AA50C 0x0000 0x0000 1

Timer Register

Context_4 CTX4_Time 0x000AA510 0x0000 0x0000 1

Timer Register

Context Timer CTXN_TimeClr 0x000AA580 0x0000 0x0000 1

Clear Register

Context Idle CTX_IdleTimer 0x000AA584 0x0000 0x0000 i

Timer Register

Context Timer CTXN_TimeEn 0x000AA588 0x0000 Unaffected 1

Enable

Register
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Table 5-20. Complete Register Address Map Table (Continued)

Major Reset Minor
Block Name Base Address* value Reset value | Notes
Faulted CTX_FaultlD 0x000AA600 0x0000 0x0000 3
Context
Register
Current Current Context Register 0Ox000AA604 0x0000 0x0000 3
Context
Register
Notes:

* Base address shown in the table is the base offset. This address is OR-ed with the value in the Memory
Base Offset Register to adjust bits 301 20. For example, the Memory Base Offset Register has a value of
0x00100000 at POR, thus the Faulted Context Register (CTX_FaultID) would be accessed at address
0x001AA600. If the Memory Base Offset Register is changed to address 0x70F00000 then the Faulted
Context Register (CTX_FaultID) is accessed at address 0x70FAA600.

1.Readable by all contexts, writable by only Context_0 (see Chapter 11, Access-Controlled Registers).

2.Certain fields in the register have restricted writes (see Chapter 11, Access-Controlled Registers).

3.Read only.

4.Context-specific. See Section 4.8.9, Context Claim Registers, for details.

5.Certain fields (typically status bits) of this register are evaluated on a continuous basis and therefore the
value of this register may be modified after reset to reflect the condition evaluated.
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6. External Bus Interface
The fido1100 external lsunterface to external memory and peripherals is configured by a set of
chip-select and buiming registers. The fido1100 also has a builSEDRAM controller to
control the interface to SDRAM separately. The external address bus of the fido11Q¢bis a 3
bus, and the external data bus is configurable to support eitheoaa &6bit bus. This chapter
covessthe following:

e Address and Data Bus

o Extemal Bus Chip Select Control and Timing Regis(@&seg. pairs)

e ExternalBus Default Timing Register

e External Bus Priority Register

e SDRAM Controller Registers

e Startup and Operation of SDRAM Controller

e SDRAM Module Types Address Mappiig6-Bit BusWidth)

e SDRAM Module Types Address Mappiif@Bit Bus Width)

e SDRAM External I/0OSignal List

e External Bus Arldration
The fido1100 is a 3bit data bus internally and supports either adk@-bit data bus externally.
The external data bus size is selectelfestetdepending on the value of the 26_SIZEsignal
(0 = 8-bit data bus, 1 = 16it data bus). Sekhe fido Data Shedathapter7, Resetfor a
description of reset processing. The primary features of the External Bus Interface include:

e Eightchip selectshatprovideeightconfigurable banks

T Supportof 8- or 16-bit external devices

T An externaldevicethatcan insert wait states into bus cycle

e Supportof external bus master (with internal priority based on priority of currently
executing context/DMA)

e Managenent ofnontaligned data accesses over the external bus

e Programmablenemory timing per chiselect

i Chipselect delay
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T Outputenable delay
T Write-enable timing
T Variablenumber of wait states

If no onboard chipselect logic responds to a memory cycle, then it is assumed that external logic
is decoding the access and controlling the access timanpeRDY _N signal. If the RDY_N

signal isnot asserted within 255 clocks from the beginning of the memory cycle, a bus fault is
generated.Table 61 lists the external bus interface signals

Table 6-1. External Bus Interface Signal List

Signal Name Type Description
MEMCLK Output Memory clock used by external memory
D15i DO Bi-directional External data bus bits 15..0
A24i AO Output, tri- External address bus bits 24..0 (Note: MSB of address bus is
stateable Endian Control bit, and A307 A25 are muxed)
A 25 RESET_D | Muxed, Internal | Muxed pin, External Bus Interface address Bit [25] or POR
ELAY Pull-up counter bypass
A_26_SIZE Muxed, Internal | Muxed pin, External Bus Interface address Bit [26] or data bus
Pull-up size select (0 = 8-Bit, 1 = 16-Bit)
A27_CS7_N Muxed Muxed pin, External Bus Interface address Bit [27] or Chip
select 7 (chip select active low)
A28 _CS6_N Muxed Muxed pin, External Bus Interface address Bit [28] or Chip
select 6 (chip select active low)
A29 CS5 N Muxed Muxed pin, External Bus Interface address Bit [29] or Chip
select 5 (chip select active low)
A30 _CS4 N Muxed Muxed pin, External Bus Interface address Bit [30] or Chip
select 4 (chip select active low)
CSO_N Output Chip select 0 (chip select active low)
CS1 N Output Chip select 1 (chip select active low)
CS2_N Output Chip select 2 (chip select active low)
CS3 N Output Chip select 3 (chip select active low)
BE1 N Output, tri- Byte Enables, active low
BEO_N stateable
OE_N Output, tri- Output Enable
stateable
RW_N Output, tri- Read/Write Control (write is active low)
stateable
RDY_N Input External Bus Ready (active low)
HOLDREQ N Input External Bus Master Request (active low)
HOLDGNT_N Output External Bus Master Grant (active low)

6.1 Address and Data Bus

The fido1100 has a 3@it address bus, supporting @5byte memory space that can be accessed
as a littleendian or bigendian address spac&ddressBits [30i 0] are used to address external
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devices and addre8st [31] serves a a bigendian/littleendian mode bit. Accesses to addresses
between 0x00000000 and Ox7FFFFFFF will bednglian accesse#\ccesses to addresses
between 0x80000000 and OxFFFFFFFF will be héthelian accesses of memory space
0x00000000 to Ox7FFFFFHBeeSection 5.6Endian Mode Controfor details)

6.2 External Bus Chip Select Control and Timing Registers

The fido1100 uses the registéisted belowto control the operation and characteristics of the
External Bus They are detailed in sections that follow:

e External Bus Chip Select Control Register
e External Bus Chip Select Timing Register
e External Bus Defaulfiming Register
o External Bus Priority Register
6.2.1 External Bus Chip Select Control Register_N (where N=0..7)

The External Bus Chip Select Contratdister defines the location and size of the programmable
Chip Select.There are eight of these registers, one for each chip selegt.afiéhaccess

controlled andvritable by only theMlaster ContextContext 0 (seeChapter 11Access
ControlledRegister¥ (see Tablé-2).

Table 6-2. External Bus Chip Select Control Register

31112 11 10 9 8 716 5 4 3i0

Base Reserved Mode Output SDRAM Width Byte Reserved | Size
Address Select Enable Enable Enable

RW i RW RW RW RW RW i RW

Note: Reset value is CS0 =0x00000205 or 0x00000245 (256 Kbytes, 8/16-bit-wide devices dependent on
Size input at reset). CS1i CS7 = 0x00000000.

e Bits [31i 12]6 Base Addres¥ Specifies the beginning address for the CS blddkst be
a mutiple of bank sizelfanksize is specified by bits 3..0)

Note If the SDRAM Enable bit is 1, then only the upper 12 bitégB]Lare
valid, and must match the value seBirts [11i O] of the appropriate SDRAM
External Bank registerThe remaining bitsfahis field [19 12] must be set
to 0.0

e Bit[11]0 Reserved

Innovasic?® 1A22108072306 http://www.Innovasic.com
Semiconductor UNCONTROLLED WHEN PRNTED OR COPIED Customer Support:

Extended Life Semiconductor Solutions Pagelgl of 313 1-8888244184




Flexible Input Deterministic Output (fido®) User Guide
32-Bit Real-Time Communications Controller May 6, 2010

e Bit[10]8 Mode Select (¢ use chip select output,YL use address output)

Notes:

- This field only applies to muxed cksplect pins

CS7 muxed with A2hérdwaresignal A27_CS7_N)
CS6 muxed with A2&&rdwaresignal A28_CS6_N)
CS5 muxed with A2d&rdwaresignal A29 _CS5 N)
CS4 muxed with A3Mhérdwaresignal A30_CS4_N)

-Bit 10 only controls muxed cs/addr signals CS7/A€%4/A30. On non
muxed signals, it has no affect

e Bit[9]d Chip Select Enable
T 08 Disable chip seledtignal
0 Muxed CS/Addr signals will tristat&lon-muxed sgnals will drive high
i 10 Enable chip seledignal
o The muxed cs/addr signals will drive appropriately as set by bKd®
muxed signals will drive low as appropriate or operation.

e Bit[8]60 SDRAM Enable
i 00 Associated memory is not SDRAM.
T 10 Associatednemay is SDRAM.

Note When this flag is set all other fields (except Base Address, Mode Select,
Output Enable, and Siya this register, as well as thexternal Bus Chip
Select Timing Registeare invalid. This enables thEDRAMControl
Registers

e Bits [7i6]6 Width Y Specifies the bus width of the attached periphePatermines the
byte lane of the bus used to access the external device (via the BE_N byte enable signals):
T 000 8-bit device, all data transferred as bytes oniD[7
I 010 16-bit device, all data transfe as words on D[1®]. Unaligned word accesses
require two bus cycles
i 100 Reserved
i 110 Reserved

Note Sizeinput (sampled at reset) sets the Size field for 3 field
cannot be written to on CSQt is latched at reset and cannot be overwritte

>

e Bit [5]8 Byte EnableY Controls byte enable signal behavior when this chip select is
active
i 00 Byte enable signals active for reads and write cycles

Innovasic?® 1A22108072306 http://www.Innovasic.com
Semiconductor UNCONTROLLED WHEN PRNTED OR COPIED Customer Support:
Extended Life Semiconductor Solutions Pagel32 Of 313 1-888-824-4184




Flexible Input Deterministic Output (fido®) User Guide
32-Bit Real-Time Communications Controller May 6, 2010

i 10 Byte enable signals become byte write enablesé@Rith RW_N)
Bit [4]0 Reserved

Bits [31 0]8 SizeY Specifies the total range wered by this CS:
T 000® 8 Kbytes

I 00010 16 Kbytes

I 001® 32 Kbytes

i 00116 64 Kbytes

I 010® 128 Kbytes
I 01010 256 Kbytes
I 011® 512 Kbytes
i 01116 1 Mbyte

T 100® 2 Mbytes

i 10010 2 Mbytes

I 101® 8 Mbytes

I 10116 16 Mbytes

I 110® 32 Mbytes

I 11016 64 Mbytes

I 1113 128 Moytes
i 11116 256 Mbytes

To allow the SDRAMcontroller to operate properly, sorfields of this register must be agt as
follows to enable the chip select to be in SDRAM mode

SDRAM_enable must be setfith. 0

output_enable must be setftho If configuring CSI-CS7, the mode_select must be set
to A0.0

The base_addrests [317 20] must be set to the base address of the SDRAM memory

attached to this chip select.

i base_address Bif49i 12] must be set t60.0

T The 12bit value set irBits [31i 20] must match exalst with Bits [11i O] of the
appropriate SDRAM external bank.

The size must be properly set to the size of the SDRAM memory attached to this chip
select.

Note The binary pattern for the size field in this register is different from the
BNKSIZE field inhe SDRAM Configuration 0 Register
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There areeightChip Selects for External Memory, aadjhtExternal Banks for the SDRAM
controller(further information is provided in the SDRAM Controller Registers sectiff)en a
chip select is in SDRAM mode (SDRAMnable = 1)t is controlled by the appropriate SDRAM
controllegs external bankCSO0 is controlled by SDRAM External Bank @S1 is connected to
External Bank 1, etc.

6.2.2 External Bus Chip Select Timing Register_N (where N=0..7)

The External Bus Chip Sele€iming Register defines the timing of the programmable Chip
Selects.There are eight of these registers, one for each chip select. Some important notes follow:

e There aresightchip selects but one OE and one WE, these signals will adjust on an
individual basis to the CS in use for that cycle.

¢ For the internally generated chip selettge external ready input signal (RDY_N) can be
enabled/disabled and the wait timing definétbwever, if no orboard chipselect logic
responds to a memory cycle, thers assumed that external logic is decoding the access.
For this type of memory acceske external RDY_N input signal will always be enabled
and will determine whether the cycle ends in a bus fault.

Note: If the RDY_N signal is not asserted (low)hin 256 clocks from the
end of the TXWAIT period (see taeternal Bus Default Timing Regisiea
bus fault is generated.

When the sdram_enable flag of theternal Bus Chip Select Control Registeenabled, this
register igdisabledfor the given chp select(see Tablé-3). They areaccesscontrolledand
writable by only theViaster ContextContext O (seeChapter 11AccessControlledRegisters

Table 6-3. Chip Select Timing Register

311 27 |26i 22 21 20119 |18i16| 15114 |13i12| 117110 |918| 7i6 514 3i2 1i0
TWWAIT|TrWaitRDY_ENABLE|Reserved| THLD |Reserved| TCS |Reserved|TOE|Reserved|TWEF|Reserved TWER
RW RW RW i RW R RW T RW T RW i RW

Note: The default settings for the Chip Select Timing Register at POR or external reset are as follows:
CSO0 loaded to 0x31811031 (suitable for most FLASH ROM; assumes CSO0 will be used for RESET vector at
address 0x00000000):

TWWAITS 6 clocks

TrWAITS 6 clocks

THLDS 1 clock

TCSd 1 clock

TOE®S 0, coincident with CSn_N

TWEFS 3 clocks

TWERS 1 clock

RDY_ENABLES 0, disable external ready.
CS1i CS7 unaffected by external reset (value retained).
CS1i CS7 set to 0x31811031 as above by POR reset.
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e Bits [31i 2718 TWWAIT Y Dependon RDY_ENABLE(BIt [21])
T If RDY_ENABLE=0, TWWAIT specifies the width of the chip select active period for
the write cycle, allows fori®1 resulting in a wait time ofi B2 clocks.
i If RDY_ENABLE=1, TWWAIT specifies the wait time before the RDY_iNd is first
sampled for the write cycleThis provides a max wait time of 484nS at 66 &/H
anything greater than this will require the external RDY_N line and external logic.

e Bits [26i22]6 T'WAIT Y &pends on RDY_ENABLEBIt [21])
T If RDY_ENABLE=0, specifes the width of the chip select active period for the read
cycle, allows for D31 resulting in a wait time ofi B2 clocks.
T If RDY_ENABLE=1, specifies the wait time before the RDY_N line is first sampled
for the read cycleThis provides a max wait time d84nS at 66 MHE. Anything
greater than this will require the external RDY_N line and external logic.

e Bit[21]8 Ready Enabl&/ Useis described above
e Bits [20i 19]0 Reserved

e Bits[18/16]8 THLD Y Specifies the time between when the CSn_N and BEn_N signals
go inactive (hi) and the address is remaov¥diue is @7 clocks.

e Bits [15'14]0 Reserved

e Bits[13i12]8 TCSY Specifies the time iaeen when the address bus is driven and the
CSn_N and BEn_N signals go active (lowgalue is 03 clocks.

e Bits [11110]0 Reserved

e Bits[918]6 TOEY Specifies the time between when the CSn_N and BEn_N signals go
active (low) and the OE signal goes activavjlo Value is @3 clocks

e Bits [716]0 Reserved

e Bits [5i4]6 TWEFY Specifies the time between when the CSn_N and BEn_N signals go
active (low) and the WE_N signal goes active (lowalue is 03 clocks.

e Bits [312]0 Reserved

e Bits [110]6 TWERY Specifies the tira between when the WE_N signal goes inactive
(hi) and the CSn_N and BEn_N signals go inactive (Wglue isOi 3 clocks.

Innovasic?® 1A22108072306 http://www.Innovasic.com
Semiconductor UNCONTROLLED WHEN PRNTED OR COPIED Customer Support:

Extended Life Semiconductor Solutions Pagel35 of 313 1-8888244184




Flexible Input Deterministic Output (fido®) User Guide
32-Bit Real-Time Communications Controller May 6, 2010

6.3 External Bus Default Timing Register

This register defines the default timing for all external bus memory accesses not specifically
mapped to either of the following: one of the internal peripherals or one of the 8 external chip
selects. There is but one of these registe@nce defined, all the unmapped external memory
cycles will be defined alikeThis registeiis accesscontrolledand writable by only the Master
Context, Context_QseeChapter 11AccessControlledRegisterk

For this type of memorgccessthe external RDY_N input signal will always be enabled and will
determine whetér the cycle ends in a bus faulf.the RDY_N signal is not asserted (low) within
256clocks from the end of the TWWAIT/TrWAIT period, a bus fault is gener¢ded Tablé-4).

Table 6-4. External Bus Default Timing Register

31i 27 |261 22 21 20119 |18i 16| 15i14 |13i12| 11710 |9i8| 7i6 514 3i2 170
TWWAIT|TrWaitRDY_ENABLE [Reserved| THLD |Reserved| TCS |Reserved| TOE|Reserved|TWEFReserved TWER
=1
RW RW R T RW T RW i RW T RW i RW

Note: Reset value is 0x18E11011:
TWWAITS 3 clocks
TrWAITS 3 clocks
THLD® 1 clock
TCSd 1 clock
TOEOJS 0, coincident with CSn_N
TWEFS 1 clock
TWERGS 1clock
RDY_ENABLES 1, enable external ready

e Bits [31127]6 TwWaitY Specifies the wait time before the RDY_N line is first sampled
for the write cycle.This provides a max wait time of 484nS at 66 MH

e Bits [26i 22]8 TrWaitY Specifies the wait time before the RDY_N line is first sampled
for the read cycleThis provices a max wait time of 484nS at 66 l¢lH

e Bit[21]6 RDY_ENABLEY The RDY_N input is always used for these external memory
cycles and asuch,the RDY_ENABLE bit of this register is always forced to 1.

e Bits [20i 19]0 Reserved

e Bits [18/16]8 THLD Y Specifies the the between when the CSn_N and BEn_N signals
go inactive (hi) and the address is remov¥dlue isOi 7 clocks.

e Bits [15'14]0 Reserved

e Bits [13/12]6 TCSY Specifies the time between when the address bus is driven and the
CSn_N and BEn_N signals go activew)o Value isOi 3 clocks.
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e Bits [11110]6 Reserved

e Bits[9i8]6 TOEY Specifies the time between when the CSn_N and BEn_N signals go
active (low) and the OE signal goes active (lowalue isOi 3 clocks

e Bits [716]0 Reserved

e Bits[514]6 TWEFY Specifies the tira between when the CSn_N and BEn_N signals go
active (low) and the WE_N signal goes active (lowalue isOi 3 clocks.

e Bits [3i 2]0 Reserved

e Bits[1i0]6 TWERY Specifies the time between when the WE_N signal goes inactive
(hi) and the CSn_N and BEn_N sigaglo inactive (hi) Value isOi 3 clocks.

6.4 External Bus Priority Register

The External Bus Priority Register is used to assign the priority that an external bus master (via
request/grant) has relative to the internal fido1100 resources (i.e., the fivetgotiie CPU DMA
controller, etc.)see Tabl&-5). This register imccessontrolled and writable by only the Master
Context, Context_QseeChapter 11AccessControlledRegisterk

Table 6-5. External Bus Priority Register

31i 3 2i0
Reserved | Priority
Reserved | Priority

Note: Reset value is 0x00000000.

e Bits [31i 3]0 Reserved

e Bits [2i0]8 Priority Y The priority the external bus is assigned, 0 is theegin7 the
highest.

6.5 SDRAM Controller Registers

The fido1100 has a buiih SDRAM controller that can handle up to eight banks of external
SDRAM. Theseregistes areaccessontrolled and writable by only the Master Context,
Context_Q(seeChapterll, AccessControlledRegisters

The registers used to program the SDRAM contralterpresented in Table®
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Table 6-6. Registers Used to Program the SDRAM Controller

Register Name Description

SDRAM_Timing_Parameter_0_Register | SDRAM timing control register 0. A single, access-controlled
register, writable by only the Master Context (Context_0).

SDRAM_Timing_Parameter_1 Register | SDRAM timing control register 1. A single, access-controlled
register, writable by only the Master Context (Context_0).

SDRAM_Configuration_0_Register SDRAM configuration control register 0. A single, access-
controlled register, writable by only the Master Context
(Context_0).

SDRAM_Configuration_1_Register SDRAM configuration control register 1. A single, access-
controlled register, writable by only the Master Context
(Context_0).

SDRAM_Ext Bank_0_Reqgister SDRAM external bank control registers (8 of these), one per
SDRAM_Ext Bank_1 Reqgister chip select region. Used to enable the bank and specify base
SDRAM_Ext Bank_2_ Reqgister address. Access-Controlled registers, writable by only the
SDRAM_Ext Bank_3_Register Master Context (Context_0).

SDRAM_Ext_Bank_4_Register
SDRAM_Ext_Bank_5_Register
SDRAM_Ext_Bank_6_Register
SDRAM_Ext_Bank_7_Register

It should be noted that the SDRAM controller is inactive ursgL0] in theClock Mask
Registelis set to logic seeChapter 10Power Contrglfor detailg.

Listed below are thEDRAM registers. They are detailed in sections that follow:
¢ SDRAM Timing Parameter O Register
e SDRAM Timing Parameter 1 Register
e SDRAM Configuration O Register
e SDRAM Configuration 1 Register
e SDRAM External Bank Configuration Regist&F (where N=0..7)
6.5.1 SDRAM Timing Parameter 0 Register

This is a single register used to set SDRAM timing paraméteesTablé-7). It is access
controlled and writable by only the Master Context, Contefge@Chapter 11Access
ControlledRegigers.
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Table 6-7. SDRAM Timing Parameter O Register

311 20 19i 16 15 14i 12 | 1178 716 514 312 1i 0
Reserved | TRP | Reserved | TRCD | TRF | Reserved | TWR | Reserved | TCL
T RW T RW RW T RW T RW

Note: Reset value is 0x00A22602.

Innovasic®

Bits [311 20]0 Reserved

Bits [19 16]8 TRPY Precharge cycle timeThis parameter specifies the cycles needed
by the precharge commandThat is, the next valid SDRAM command can be issued after
the time specified in this parameter.

Bit [15]0 Reserved

Bits [14i 128 TRCDY RAS-to-CAS delay. This parameter specifies the minimum
period between active command and the following read/write comnmidrelmaximum
allowed Value is 3.

Bits [111 8]8 TRFY Auto-refresh cycle timeThis parameter specifies the time needed
by SDRAM to execute autefresh cormand. That is, the next valid SDRAM command
can be issued after the time specified in this parameter.

Note The minimum value for this field is #.1 or 2 is puthere,it will cause
Adouble refreshes Althoughnot harmful, thegan be distracting

Bits [7i 6]0 Reserved

Bits [51 4] TWRY Write-recovery time.This parameter specifies the period between
pre-charge and the last valid write data and the period between the last read data out and
write command.

Bits [3i 2]0 Reserved

Bits [11 0]d TCLY CAS-atency. This parameter specifies tHme between read
command and the first data oudue to limitation of the read pipeline, the allowed CAS
latency is 2 or 3.

T 009 lllegal

T 010 lllegal

i 100 CAS=2

i 110 CAS=3
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6.5.2 SDRAM Timing Parameter 1 Register

This is a single register used to set 3MRtiming paraneters(see Tablé-8). It is access
controlled and writable by only the Master Context, Contefge@Chapter 11Access
ControlledRegisters

Table 6-8. SDRAM Timing Parameter 1 Register

31i 24 231 20 19116 1510
Reserved | INI_PREC | INI_REFT | REF_INTV
T RW RW RW

Note: Reset value is 0x00480820.

Bits [31i 24]0 Reserved
e Bits [23/20]8 INI_PRECY Initial pre-charge times. The default value of this field is
e Bits [1916]8 INI_REFTY Initial refresh times The default value of this field is 8.

e Bits [15/0]6 REF_INTVY Refresh interval.One refresh command should be issued if
the refresh counter equals the refresh interval.
6.5.3 SDRAM Configuration 0 Register

This is a single register used to set SDRAM configuration parameteslablé-9). It is access
controlled and writable by only the Master Context, Contefge@Chapter 11Access
ControlledRegisterk

Table 6-9. SDRAM Configuration O Register

31117 16 151 14 13i 12 11 1071 8 716 514 310
Reserved | MA2T | Reserved | DDW | Reserved | DSZ | Reserved | MBW | BNKSIZE
T RW T RW ) RW ) RW RW

Note: Reset value is 0x00001226.
e Bits [31i 17]0 Reserved

e Bit[16]6 MA2T Y Double Memory Address Cycle Enabl€his register is used to
control if the address should be validated before the SDRAM command is ihisdhit
should always be set f®0 for the fido1100

e Bits [15'14]0 Reseved
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e Bits[13i12]8d DDW Y SDRAM Data Width.This register indicates the data width of
each individual SDRAM ModuleThis indicates the width of a single SDRAM device
attached to fido1100
i 000 x4 device
i 010 x8 device
T 100 x16 device
i 110 Reserved

e Bit[11]0 Resered

e Bits[10/8]6 DSZY SDRAM Size. This register indicates the size of each individual
SDRAM Module {n bits). This indicates the size of a single SDRAM device attached to
the fido1100:

i 0000 16 Mbit

i 0019 64 Mbit

i 0100 128 Mbit
i 0116 256 Mbit
i 1000 512 Mbit
I 1015 Reserved
I 1100 Reserved
T 1110 Reserved

e Bits [716]0 Reserved

e Bits[5i4]6 MBW Y Memory Bus Width.This register indicates the bus size of external
memory bus.This is width of the fido1100 external data bus connected to the SDRAM
devices:

T 000 Memory data width is 8
i 016 Memory data width is 16
i 100 Reserved

i 110 Reserved

e Bits [3i0]6 BNKSIZE Y Bank Size.The following encoding shows the size of baink (
byteg. Bank sizes other than the following values may cause an unexpectedréisor.
identifies the total size of theemories attached to a single Chip Select:

i 000® Reserved

I 00016 2 Mbyte

I 001® 4 Mbyte

i 00116 8 Mbyte

i 010® 16 Mbyte

I 01016 32 Mbyte

i 011® 64 Mbyte

I 01116 128 Mbyte
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I 100® 256 Mbyte
I 10016 Reserved
i 101® Reserved
T 10110 Reserved
I 110® Reserved
I 11016 Reserved
I 111® Reserved
T 11116 Reserved

6.5.4 SDRAM Configuration 1 Register

This is a single register used to set SDRAM configuration paran{sea s ablé-10). It is
accesscontrolled and writable by only the Master Context, Contefge@Chapter 11Access
ControlledRegisterk

Table 6-10. SDRAM Configuration 1 Register

31-5 4 3 2 1 0
Reserved | IPREC | IREF | ISMR | PWDN | SREF
T RW RW RwW RwW RwW

Note: Reset value is 0x00000000.

e Bits [31i5]0 Reserved

e Bit[4]8 IPRECY Initial pre-charge start flaglf IPREC is set tdgil,0 the SDRAM
controller will start precharging if SDRAM stays in the IDLE staté&his flag will be
cleared to zero if the executed ymgarge command is equal to the specified initiad pre
charge coun Writing O to this bit has no affect.

e Bit[3]8 IREFY Initial refresh start flag!f IREF is set tail,0 refresh controller will start
sending refresh command to control engine until initial refresh tirhés flag will be
cleared if the executed reBh command is equal to the specified initial refresh time.
Writing O to this bit has no affect.

e Bit[2]8 ISMRY Start setmoderegister. If ISMR is set tofil,0 refresh controller will
send a semnoderegister command to control enginghis bit will becleared if semode
register command is don&\Vriting O to this bit has no affect.

e Bit[1]8 PWDNY Powerdown operation modelf this parameter is set fil,0 SDRAM
controller will pull CKE low to suspend the clock while SDRAM controller is in IDLE
stake. That is, all queued write buffers in SDRAM controller are cleared and all SDRAM
banks are preharged.

T The powerdown command will cause the controller to clear the CKE line during a no
op command.CKE will remain low while in powedown mode.
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i After entering powedown mode, the PWDN bit will remain set until a write to the
register clears it.

i While in powerdownmode, the controller will continue to perform refreshes and
read/write operations will also be allowe@KE will go high to perform the agration,
and then will go low to put memory back into povdenn mode.

e Bit[0]8 SREFY Selfrefresh modelf this parameter is set 1,0 SDRAM controller
will send selfrefreshentry command to SDRAM while controller is in IDLE state (all
write buffersqueued are cleared and all SDRAM banks arechezged).After entering
into selfrefresh state, this bit will be cleared to ®etting this bit to 0 has no effect.

T The selfrefresh command will cause the controller to clear the CKE line during a
refreshcommand.CKE will remain low while in selfefresh mode.

T While in selfrefresh mode, the controller will not make any bus requests nor perform
any refresh command#iowever data in the SDRAM memory will be retained (the
SDRAM memory will be performingiternal selirefreshes).

T Any read or write operation will cause the controller to leaverséiésh mode CKE
will go back high, and the controller will resume refresh operations.

6.5.5 SDRAM External Bank Configuration Register_N (where N=0..7)

There areeight registers used to set SDRAM bank configuration parameters, one per chip select
region(see Tablé-11). They areaccesscontrolled and writable by only the Master Context,
Context_Q(seeChapter 11AccessControlledRegisterk

Table 6-11. SDRAM External Bank Configuration Register

31i 13

12

1170

Reserved | BNK_EN

BNK_BASE

RW

RW

Note: Reset value is:

SDRAM_
SDRAM_
SDRAM_
SDRAM_
SDRAM_
SDRAM_
SDRAM_
SDRAM_

The default values of these register

Ext
Ext
Ext
Ext
Ext
Ext
Ext
Ext

Bank_
B ax9820
Bank _
Bank _
Bank _
Bank _
Bank _
Bank_

P Vo bhwNR O
L <L L L=<

puts the Bank baseemadidamed sspaeemot e Al it

e Bits [31i 13]0 Reserved

e Bit[12]6 BNK_ENY Bank enable flag.
T 008 Bank is disabled
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T 10 Bank is enabled

Notel: External Bank O is enabled by defauMl others are disabled

Note2: The SDRAM Enable flag in the associated External Bus Chip Select
Regster must be set.

e Bits [11/1 0] BNK_BASEY 12-bit base address of external bank. This field is equivalent
to Bits [31i 20] of the fido1100 address bus.

6.6 Startup and Operation of SDRAM Controller

The External Data bus can be configured at either 8 or 1&ioiés howeverthe SDRAM
devices must fill the entire widthf using a 16bit-wide bus, at leaginex16 devicetwo x8
devicesor four x4 devices must be used.

There is only one SDRAM Controller in the fido11G8owever the controller can be septo
controleightseparate Chip Selects (via tABRAM External Bank Configuration Registers

There is a on#o-one interaction between the SDRAM External Banks and the External Bus Chip
Selects External Bank O will operate via Chip SelecBxternal Bank 1 will operate via Chip
Selectl, etc.

The settings for Timing 0, Timing 1, and Config O Registergknieal;hencethe SDRAM
devices attached to each chip select must have the exactisamgeand configurationCS1
cannot beconfigured as a 16it-wide bus with a single16 8-Mbytedevice and have CS2
configured as an-Bit-wide bus withtwo x4 devicegseeSetups for ®BRAM ControllerExamples
provided inthis sectiof

6.6.1 Initial Setups

1. Wait for MEMCLK to stabilize. MEMCLK is clocked at the same rate as the system
clock.

2. Wait 200usecs for the SDRAM device to stabilize (this delay may be less depending upon
the SDRAM device requiremés).

3. Ensure thaBit [10] of the Clock Mask Register is setfi@.0 This will turn on the master
clock to the SDRAM Controller.

4. Set the External Bus Chip Select Register for the chip select connected to the SDRAM
Device.
i SDRAM Enable must be setfit. 0
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i Output Enable must be setftb.o If configuring CS4CS7, the Mode Select must be
set tofi0. O

T The Base AddredBits [31i 20] must be set to the base address of the SDRAM memory
attached to this chip select.
0 Base AddresBits[19i 12] must be set té0.0
0 The 12bit-value set irBits [31 20] must matchexactly withBits [11i O] of the

appropriate SDRAM External Bank Configuration Register BNK_BASE field.

T The Size field must be properly set to theessz the SDRAM memory attached to this

chip select.

5. SetSDRAM Timing Parameter O Register

I The TRP, TRCD, TRF, and TWR fields represent the number of clocks that must occur
to meet the timing requirements of the SDRAM Devitbe data sheet for the
SDRAM device must be evaluated against the clock speed éhftltii100 is running
at (seeExamplel and Exampl@ below).

T TheTCL field (number of clocks before data is ready from SDRAM Device) can be set
to i20 for most SDRAMS.Becausdido1100 max clock is 66 Mz, and most SDRAM
are set for100 MHz, CAS Latengcan be set td2. 0

6. Set SDRAM Timing Parameter 1 Register

T The INI_PREC field identifies the number of initial prlarges that will occur before
setting the SDRAM Device Mode Registdihe SDRAM Device should be consulted
for the appropriate number.

T The INI_REFT field identifies the number of initial refreshes (after the initial pre
charges) that will occur before setting the SDRAM Device Mode Regibher.
SDRAM Device should be consulted for the appropriate number.

I The REF_INTV field should be corated by the following formula (REF_INTV =
[Tref / num_rows* Fclk).

o Trefd The time interval that all rows should be refresh€dnsult the SDRAM
Device data sheet.

0 num_row® The number of rows that the SDRAM Device contai@ensult the
SDRAM Device da sheet.

o Fclko The frequency of the system clock.

Note Drop any fractions and convert the value to hex for the register.

7. Set SDRAM Configuration O Register
i The MA2T field must be set 1.0
T The MBW field identifies the width of the External Data loosnected to the SDRAM
Devices The fdo1100 supports only-&nd 16bit-wide buses.
T The DDW field identifies the width of a single SDRAM DevicEhe external data bus
must be fully populated (i.ea 16bit-wide bus requires eithenex16 devicefwo x8
devices, ofour x4 devices)
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I The DSZ field identifies the sizen(bits) of a single SDRAM device connected to the
Data Bus
0 This represents the size of a singfie x8, or x16 device.
o The options are 16, 64, 128, 2a6d512 Mbits
T TheBNKSIZE field identifies the sizer{ byte9 of all SDRAM devices tied to a single
External Bank.
o If MBW® 16 bits, and there afeur x4 64Mbit, the bank size would be
32 Mbytes.
o If MBW® 16 bits, and there ate/o x8 16 Mbit, the bank size would beMbytes.
o IfMBWd 8 bits, and there are 1 x8 64Mbit, the bank size would ldd@es.

Note Thisregisteraffectsall external banksThe exact same External Bus
Width and types of SDRAM devices must be the same on each external bank.
Only the base address can be chanfpedn external bank.

8. Set SDRAM Configuration 1 Register (Command Register)
i To initialize the SDRAM devices

o Setthe IPRE®It to cause the number of initiRrechargegidentified by
INI_PREC in Timing Parameter 1) to occur.

o0 Setthe IPRE®It to causeghe number of initial Refreshes (identified by
INI_REFT in Timing Parameter 1) to occufhese will occur after the initidfre
charges

o Setthe ISMRBIt to cause the SDRAM Controller to set the SDRAM device Mode
register. The Mode register will be set Sequential burst length of 4 and the CAS
Latency will be set the same as the TCL field of Timing Parameter 0.

i All 3 bits (IPREC, IREF, and ISMR) can be set at the same time.
T After setting the bits, read the register until it equals zero.

Note A shot delay €.g, 4 NOP commands) may be needed before and after
writing to this register to allow the setting of the previous registers to
propagate inside of the SDRAM Controller.

Warning After performing the ISMR function, do not perform anothendsterminateresults
may occur.
9. Set SDRAM External Bank Configuration Register(s)
I Each External Bank corresponds to an external chip select.
T The BNK_BASE field identifies the upper 12 bits of the base address of the SDRAM
Device(s) on the Chip Selectheaddress space of the SDRAM Device(s) is defined
in the BNKSIZE field of Configuration Register 0.
T The BNK_EN will enable/disable accesses to the SDRAM memory.

10. SDRAM is now ready for normal operations
T Refresh Commands to the SDRAM devices should oddieacorrect interval
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I Transfers between the SDRAM Device and the SDRAM Controller will always occur
via a 4-column burst.
i Bursts via the DMA system will perform multiplesblumn bursts

6.6.2 Setups for SDRAM Controller Examples

Micron SDRAM Models MT48LC184A2-75 (64Mbit x4 device), MT48LC8M8BAZ75
(64-Mbit x8 device), MT48LCAM16AZ'5 (64Mbit x16 device)

e 4096 rows, must be refreshed every 64 milliseconds.

tRPH 20 ns min

e tRCDd 20 ns min
e tRFGCA 66 ns min (Auto Refresh Period)
e tWRJ 1Clk+ 7.5ns min
e Startuprequiresoneinitial pre-chargeandtwo initial refreshes
6.6.2.1 SDRAM Controller Example 1
A 66-MHz; 16-bit Data Bus, single 16 device
e Timing 00 0x00022522 // TRP=2, TRCD=2, TRF=5, TWR=2, TCL=2
T Clock is 15ns period
0 Needtwo clocks to meet TRP, TRCD, and TWR

o Needfive clocks to meet TRF (tRFC) period
0 Becausat is running slow compared to SDRANhedevice can use CAS Latency

(TCL) = 2.

e Timing 180 0x00120407//INI_PREC=1, INI_REFT=2, REF_INTV=0x0407
i REF_INTV = 64 msec/409% 66 MHz = 1031= >0x0407

e Config @ 0x00002113//MA2T= 0, DDW = x16 device, dsz 64 Mbit, mbw = 16 bit,
bnksz= 8 Mbyte.
T Single 64-Mbit device = 8Mbytes

6.6.2.2 SDRAM Controller Example 2

A 22-MHz, 8-bit Data Bus, two«4 devices
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e Timing 08 0x00011112//TRP=1, TRCD=1, TRF=1, TWR=1, TCL=2
T Clock is45ns period
0 Need 1 clock to meet TRP, TRCD, and TWR.
0 Need 1 clock to meet TRF (tRFC) period
0 Because it isunning slow compared to SDRANhedevice can use CAS Latency
(TCL) =2
e Timing 16 0x00120157//INI_PREC=1, INI_REFT=2, REF_INTV=0x0157
i REF_INTV =64 msec/4096 22 MHz = 343.8 =>0x0157

e Config ® 0x00000104//MA2T=0, DDW=4 device, dsz 64 Mbit, mbw = 8 bit,
bnksz= 16 Mbyte
T Two, 64-Mbit devices = 16 Mbytes
6.7 SDRAM Module Types Address Mapping (16-Bit Bus Width)

Table6-12 providesaddresganappinginformation for the listed SDRAM module types when

usingaléwi t bus width. -ChHatyge AAPO is Auto Pre
Table 6-12. SDRAM Module Types Address Mapping for 16-Bit Bus Width
Number of Column Address

Module | Total Bank | SDRAM Bank Row
Type Size Devices Select | Address [12{11|/10|9 |8|7|6|5|4|3|2|1|0|Rows| Cols
16M (x16) | 2 Mbytes 1 9 20010 |7 |7 |AP|T |1]8|7|6|5|4|3|2|1|2048| 256
16M (x8) | 4 Mbytes 2 10 21711 I | T |AP|T |9|8]7|6]|5]|4(3|2|1|2048| 512
16M (x4) | 8 Mbytes 4 11 22112 1 | T |AP[10|9|8|7|6|5|4|3|2|1|2048|1024
64M (x16) | 8 Mbytes 1 10,9 22111 I | T |AP|T |T|8]7|6]|5]|4|3|2|1|4096| 256
64M (x8) | 16 Mbytes 2 11,10 23i 12 I | T |AP|T |9|8|7|6]|5]|4(3|2|1]|4096| 512
64M (x4) | 32 Mbytes 4 12,11 24i 13 1 | T |AP[10|9|8|7|6|5|4|3|2|1|4096|1024
128M (x16)| 16 Mbytes 1 11,10 23i 12 I |7 |AP|T |9|8]7|6|5]|4(3|2|1|4096| 512
128M (x8) | 32 Mbytes 2 12,11 24i 13 T |7 |[AP|10(9|8|7|6|5|4|3|2(1|4096|1024
128M (x4) | 64 Mbytes 4 13, 12 25114 |71 |11|AP|10(9|8|7|6(5(4|3|2|1|4096|2048
256M (x16)| 32 Mbytes 1 11,10 24i 12 I | T |[AP|T |9]|8|7|6|5|4|3|2(1|8196| 512
256M (x8) | 64 Mbytes 2 12,11 25113 I | T |AP|10|9|8|7|6|5|4|3|2(1|8196|1024
256M (x4) |128 Mbytes 4 13, 12 26114 I [11|AP|10|9|8|7|6|5|4|3]2|1|8196|2048
512M (x16)| 64 Mbytes 1 12,11 25113 I | T |AP|10|9|8|7|6|5|4|3|2|1|8196|2048
512M (x8) | 128 Mbytes 2 13,12 26114 I [11|AP|10|9|8|7(6|5|4|3]2|1|8196|4096
512M (x4) | 256 Mbytes 4 14, 13 27115 I [11|AP|10|9|8|7(6|5|4|3]2|1|8196|8192
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6.8 SDRAM Module Types Address Mapping (8-Bit Bus Width)

Table6-13 providesaddresganappinginformation for the listed SDRAM module types when

usingan&® it bus width. -Chalyge AAPO i s Auto Pre
Table 6-13. SDRAM Module Types Address Mapping for 8-bit Bus Width
Number of Column Address
Module | Total Bank SDRAM Bank Row
Type Size Devices Select | Address |12(11]10(9|8|7|6|5|4|3|2|1|0|Rows|Cols
16M (x8) | 2 Mbytes 1 9 20110 T |17 |AP|T|8]7|6|5|4|3|2|1|0|2048 | 512
16M (x4) | 4 Mbytes 2 10 21711 T 117 |AP|9|8|7|6|5(|4[3|2|1|0|2048 |1024
64M (x8) | 8 Mbytes 1 10, 9 22111 T |17 |AP|T|8|7|6|5|4|3|2|1|0|4096 | 512
64M (x4) | 16 Mbytes 2 11,10 23i 12 T |17 |AP|9|8|7|6|5|4|3|2|1|0| 4096 [1024
128M (x8)| 16 Mbytes 1 11,10 23i 12 T 17 |AP|9|8|7|6|5|4|3|2|1|0| 4096 [1024
128M (x4)| 32 Mbytes 2 12,11 247 13 T |10|AP|9|8|7|6|5|4(3|2|1|0| 4096 (2048
256M (x8)| 32 Mbytes 1 11,10 24712 T |17 |AP|9|8|7|6|5(|4|3|2|1|0|8196 [1024
256M (x4)| 64 Mbytes 2 12,11 25113 T |10|AP|9|8|7|6|5|4(3|2|1|0| 8196 |2048
512M (x8)| 64 Mbytes 1 12,11 25113 T |10|AP|9|8|7|6|5|4(3|2|1|0| 8196 |4096
512M (x4)| 128 Mbytes 2 13,12 26114 |11[{10|AP|9(8|7|6|5(4|3|2|1|0|8196|8192
6.9 SDRAM External 1/0 Signal List

In addition to theexternal Bus Interface Signal Ligtesentedn Table 61, thehardwaresignals
used for SDRAM externdlO are presented in Tabfel4.

Table 6-14. SDRAM External I/O Signal List

Signal Name | Type Description
RAS_N Output | Row Address Strobe (active low)
CAS_N Output | Column activate signal (active low)
BA 0 Outputs | Bank Enables (active low)
BA_1
CKE Output | Clock Enable used in conjunction with MEMCLK (active high)

6.10 External Bus Arbitration
An external bus arbitration takes place as follows:
1. External master asserts HOLDREQ N

2. The fido1100 evaluates current internal bus priority (thedrigh current context priority
and active DMA priority)versusvalue in External Bus Priority Register. eltternalbus
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priority is higher than internal priority, HOLDGNT _N is asserted (after the current bus
cycle completes) for the duration of the extgraccess and all bus outputs from the
fido1100 are trstated.

3. External bus can then begin controlling address and datalbesexternal bus master
must continue to assert HOLDREQ_N as long as it requires control of the bus.

4. The fido1100 continuouslyonitors the relative priorities of internal and external bus, if
internal bus priority rises higher than or equal to external bus gehayherpriority
context is enabled) then the fido1100 will deassert the HOLDGNT _N signal.

5. The fido1100 waits for hexternal bus master to deassert HOLDREQ_N before driving
the bus (regardless whether the external master terminated on its own time or in response
to deassertion of HOLDGNT_N).

Notel: When the HOLDGNT N is active, the fido1100 witstate the
address and data bus so that it can be externally driven.

Note2: Even while HOLDGNT N is active, the fido1100 execution unit will
continue to run, executing code, unless an external bus access is required by
the application, at which point the fido1100 exe&mutvill temporarily stall,
waiting for the external bus to be released.
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7. Peripheral Management Unit
71 PMU
7.1.1 Overview

The Peripheral Management Unit (PMU) provides data transfers between the CPU and the UIC
using DualPort RAM. DualPort RAM (as used in thidocument) is a RAM that can be
simultaneouslyead from and written t@.e., it has aread poriand awrite por). On the PMU, the
Transmit DualPort has a write port associated with the CPU bus and a read port associated with
the UIC bus The Receive DalPort has a write port associated with the UIC bus and a read port
associated with the CPU bualthoughthe CPUcanread from the Transmit Dudédortand write

to the Receive DudPort, thesareslower tharactionsmadein theusualdirection.

The PMJ canallocate a fixed set of resources (primarily transmit and receive BaraRAM)
among a variable set of resources (UICs with various protocbit®.PMU DualPort RAM is a
subset block of memory within the total fido1100 memory mEpere are twehannels of PMU
available for each UIC, a primary and secondary charifithe UIC is operating a single protocol
(i.e., Ethernet)it is managedisingthe primary PMU channélthe secondary channel is not used.
If the UIC is operating a dual protocol@e dual UARTS, UART, and GPIQthen each protocol
usesa channel.

The PMU DualPort RAM is divided into twsectionspne for transmibuffer allocations and one
for receivebuffer allocations (seEBigures 71 and7-2). Transmit memory can be allocatad
maximum buffer size of 1k 32 bits. Receive memory can be allocated a maximum buffer size
of 2K x 32 bits. Both receive and transmit memory sections are addressed usdiiy 82 g

word) accesses and can be used for sidgénel operation (one Ulahly) or allocated among
thefour channels for multiple UIC operations.

7.1.1.1 PMU Register Overview

The PMU containgightsets of registers that are used to configure transmit and receive buffers for

the four UIC primary and secondary channé&$4U registerswill be referred to by a generic

naming systemFor eachset of PMU registers, the register namespaeeededy fChxy,0 where

t h e cdiresgonds tavhichUl C t he PMU i s as s ocoodasmomndetdithewi t h an.
the primary or secondary PMU cheat (A0 for primary andiBo for secondary).For example,

AChO0AL would signify UIC 0 using a PMU primary channel.

e Control and status registers
I PMUChxy_Contrad Used to configure PMU channel operational mode and
enable/disable PMU channel interrupts

i PMUCHhxy_Statu® Readonly register that contains bits for interrupt status and state
of PMU channel
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fido
32-Bit Bus

[The CPU can read or write }

32, 16, or 8 bits at a time.

Advancing Addresses
Receive buffer start ——p 8 8 8 8
Receive read pointef ——p
1. Always 32-bit word aligned. Dual Port <4¢— Receive write pointer
2. Advances by 4 when CPU Receive ]
reads from Rx FIFO data Frame Buffer 3. Always 16-bit word
reaister in PMU. Memory aligned.
4. Advances by 2 when UIC
writes a 16-bit word to Rx
16 16 <4——Receive buffer end
7'y A
16-Bit Bus

—————— Or ¢—m8M8M8M8M8M
8 8 8 8 Secondary UIC
8 8 8 8 Receive FIFO
8 8 8 8
Primary UIC 8 8
Receive FIFO 8 8
8 8
8 8 8
8 8
UIC Secondary
Channel
8 \’\
UIC Primary
Channel

Figure 7-1. Diagram of the Dual-Port Receive RAM
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fido
32-Bit Bus
The CPU can read or write
32, 16, or 8 bits at a time.
Advancing Addresses
Transfer buffer start ——» 8 | 8 | 8 | 8
Transmit write pointer——
Dual Port <4—— Transmit read pointer

1. Always 32-bit word aligned. Transmit ) :

2. Advances by 4 when CPU Frame Buffer 3. Always 16-bit word aligned.
writes a 32-bit long word to Memory Ao hlEiese oy 2wl LIe
the Tx FIFO data register in USRS DI
PMU. frame buffer.

16 16 «—— Transmit buffer end
v v
16-Bit Bus
Or
y A
([8 8 8 8 Secondary UIC
8 8 8 8 Transmit FIFO
. 8 8 8 8
Primary UIC { 8 8
Transmit FIFO 8 8
8 8
8 8 8
S
8 8
UIC Secondary
Channel
8 \I\
UIC Primary
Channel

Figure 7-2. Diagram of the Dual-Port Transmit RAM
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e Transmit Registers
I PMUChxy_XmitFBufStad St art address of channel 6s tr
Transmit RAM.

i PMUChxy XmitFBUfEnd Endi ng address of channel 6s t
TransmitRAM.

i PMUChxy_XmitFBufWrPt® Address in transmit frame buffer where netdword
written to PMUChxy_nitData register will be stored.

i PMUChxy_XmitFBufRdP#® Address in transmit frame buffer where next data to be
tranderred to UIC will be read from.

i PMUChxy XmitDatad TransmitsFIFO write head when PMU channel iskFO
mode. Long word written here will be stored at address pointed to by
PMUChxy XmitFBufWrPtr.

T PMUChxy_PckXmitSizé Number of bytes to transmit

e Receive Registers
i PMUChxy_RcvFBufStaft Start addrss of channé receive frame buffer in PMU
Receive RAM

i PMUChxy_RcvFBUfEnd Ending address of chanieteceive frame buffer in PMU
Receive RAM

i PMUChxy_RcvFBufWrP® Address in receive frame buffethere next data received
from UIC will be stored

i PMUChxy RcvFBufRdPt® Address in receive frame buffethere first data received
from UIC was stored and where a read of PMUChxy RcvData will take data from.

i PMUChxy_RcvDatéd ReceiveFIFOread head when PMU channel isHirO mode.
Long word read here will be takémm address pointed to by
PMUChxy_RcvFBufrdPtr.

T PMUChxy_PckRcvSiz@& Number of bytes received by PMU in last packet (rounded
up to next even value)

Two modes of operation falata transfergheFIFO or Random Accessre availabldetween the
CPU and thé®MU. The FIFO mode treats each allocated frame buffer as circtdardware
managesead and write pointerproviding an easy methddr usingcircular buffers with
minimal software.Data transfer into the transmit buffer and out of the receive bsffer
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