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Rx Unicast Frames (Good) ReGISTEr .......coccvuiiiiiiniiniiniiiiiiiiiiicicentctcrcrcscsiesc e s e 31-322
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Time Stamp Auxiliary TS Nano Seconds Register ........ccccocvviiviiniireniniiniiniinicneniniiicecnencneeeenne 31-334
Time Stamp Auxiliary TM Seconds Register ..........ccoviviiiiiiiiniinininiiiiiiiciciicccnes 31-335
Time Stamp Control ReGISter ........coeviviiiiiiiiiiiiiiiiiici e 31-336
Time Stamp High Second RegiSter .........cocviriiiiiiiniinininiiiiiiiicniiirrcicctr e 31-342
Time Stamp Nanoseconds RegISter .........coiviiiiiiiiniiniiniiiiiiiic s 31-343
Time Stamp Nanoseconds Update Register .........ococviiiiviiniiniininiiiiiiiiiiiccicnccnsssesenenns 31-344
Time Stamp PPS Interval Register .......cociviiiiiiiiinininiiiiiiiiiiinttcrcc e 31-345
Time Stamp Target Time Nanoseconds Register ..........cocoviiiiviiniinininiiniiniinincniniitcncsrcneseseeeenne 31-346
Time Stamp Target Time Seconds Register .........ccccoeviviiiiiiiiiniininiiiiiiiiicns 31-347
o L e R e O 31-348
PPS 1 Interval ReGISTEr ....cc.couivuiiiiiiiiiiiiiniiiiiiititcicnicnct ettt ss s s s sae s esnes 31-349
PPS 1 Target Time Nanoseconds Register ..........ccovviiinuiviiiiiniiniiniiiniiiiiiiccnienceesseneneenens 31-350
PPS 1 Target Time Seconds Register .........ociviiviiiiiiiniiniiiiiiiiiiiincc s 31-351
PPS 1 Width ReGISTEr ....cueiiiiiriiriiiiiiiiiiiniiniitctcicice ettt ss st st sa s s as s sas e 31-352
PPS 2 Interval REGISTEr ....ccucvuivuiiiiiiiiiiiiiniiiiiiitcrcicncncst ettt sre st s b sae s s st snes 31-353
PPS 2 Target Time Nanoseconds RegiSter ..........coccviviiiiiiiiniiniinininiiiiiicccncscsncseenennes 31-354
PPS 2 Target Time Seconds Register ........ccociviiiiniiiiiniininiiiiiiiiiinntcct e 31-355
PPS 2 Width ReGISTEr ...cvivuiriiriiiiiiiiiiiiiniiiiiitcicent ettt s s saesse s s snes 31-356
PPS 3 Interval REGISIEr ....ccuiuiiuiiiiniiiiiiiiiiiiiiiiiccccic et saeas 31-357
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PPS 3 Target Time Nanoseconds RegISter .........coceveririiiiiiniininininiiiiicncnenencseesresresseseseesenes 31-358

PPS 3 Target Time Seconds RegiSter ........cccoiviviiriiiiiniiniiiiiniiiiiicncneee e eesens 31-359
PPS 3 Width ReGISTEr ...ccevuiruiiuiiiiiiiiiiiiiiiiiiiiicn e sae s es 31-360
PPS Control REZISTET ....ccevuivuiruiiiiiiiiiiiiniititirciccnc et sa s s sae e s esnes 31-361
Time Stamp Low Seconds Register .........cooviiiniiiiiiiniiniiiiiiiiiiiicncenensessesesenenes 31-364
Time Stamp Seconds Update Register .........cocvviiiiiiniiniiiiiiiiiiiiniiiiccec s 31-365
Time Stamp Status ReGISTEr ......cccoviiiiiiiiiiiiiiiiiiiiiiic s 31-366
Time Stamp Sub Second Increment Register .........ccoovvuiiiiiiniiniiiiininiiiiinces 31-369
Tx 1024- to Max-Byte Frames (Good/Bad) Register .........ccccoeviiiiininiiniiininiiiiininicicniccnenenes 31-370
Tx 128- to 255-Byte Frames (Good/Bad) Register ........cccecvviiiiniiniininiiiiiiiiiininiciciciccncecenns 31-371
Tx 256- to 511-Byte Frames (Good/Bad) RegiSter ..........covvvvuiruiriniiiiiiniiniiniininiiicncncscnesessenenne 31-372
Tx 512- to 1023-Byte Frames (Good/Bad) Register .........cccocuiviivuivueniniiiiniinieneninictciciceneseeeenne 31-373
Tx 64-Byte Frames (Good/Bad) RegiSter ..........cccoouvviinuiniiiiiiiiiniiniiniiiiiiiciccnccncisncases s 31-374
Tx 65- to 127-Byte Frames (Good/Bad) Register ........cccccuviiiiviiniininiiiiiiiiicniniicncnccicncecnns 31-375
Tx Broadcast Frames (Good) ReGISTEr .....cc.coiruiiiiiiiiiniiniiiiiiiiicicnettcrcrcsice et 31-376
Tx Broadcast Frames (Good/Bad) RegiSter ........cccoviviiniiiiiniiniiiiiniiiiiiiicncnccncnecnesenenenes 31-377
Tx Carrier Error RegiSter .........coviiiiiiiiiiiiiiiiiiiiiiiiccc e 31-378
Tx Deferred ReGISTEr .....coucviiiiiiiiiiiiniiniiniiiiiiicc ettt saesa e st 31-379
Tx Excess Collision REGISTEL ......cociiiiiniiniiriiiiiiiiicicneittcrcrcreseetet ettt snesae st a e 31-380
Tx Excess Deferral Register ......cocouvviviniiiiiiiniiniiiiiiiiiiiicicncnetcsereses et ssessssenes 31-381
Tx Frame Count (Good) RegiSter ........cocviiiiiiiiiniininiiiiiiiiicniciccicce e 31-382
Tx Frame Count (Good/Bad) Register .......ccccocuiviiiiiiiniininiiiiiiiiiininiircrccct e 31-383
Tx Late Collision RegISter ........coiviiiiiniiiiiiiiniiiiiiiiiiiiiiceees s s aes 31-384
Tx Multicast Frames (Good) Register .........ccovuiviiniininiiiiiiiiiiniiiiiiicicicnccncsess e 31-385
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Preface

Thank you for purchasing and developing systems using an ADSP-SC58x SHARC+ processor from Analog Devices,
Inc.

The ADSP-SC58x processor features two high-performance, floating-point SHARC+® cores (ADSP-2158x) and

one ARM® Cortex-A5 core. The cores deliver 24 GELOPS performance at under 2W for advanced, real-rime audio
and industrial applications. The processor is designed for a wide variety of automotive, consumer, professional audio
energy distribution systems, and other computationally intensive real-time applications.

Purpose of This Manual
The ADSP-SC58x SHARC Processor Hardware Reference provides architectural information about the ADSP-SC58x

processors. This hardware reference provides the main architectural information about these processors. The archi-
tectural descriptions cover functional blocks, buses, and ports, including all features and processes that they support.
For information about programming the ARM core in the ADSP-SC58x processor, visit the ARM Information
Center at:

http://infocenter.arm.com.

For timing, electrical, and package specifications, see the processor data sheet.

Intended Audience

The primary audience for this manual is a programmer who is familiar with Analog Devices processors. The manual
assumes the audience has a working knowledge of the appropriate processor architecture and instruction set. Pro-
grammers who are unfamiliar with Analog Devices processors can use this manual, but should supplement it with
other texts, such as programming reference books and data sheets, that describe their target architecture.

What's New in This Manual

This is the first released to production revision (1.0) of the ADSP-SC58x SHARC+ Processor Hardware Reference.

Technical or Customer Support

You can reach customer and technical support for processors from Analog Devices in the following ways:
* Post your questions in the processors and DSP support community at EngineerZone:
http://ez.analog.com/community/dsp

*  Submit your questions to technical support at Connect with ADI Specialists:
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http://infocenter.arm.com/help/
http://ez.analog.com/community/dsp

http://www.analog.com/support
* E-mail your questions about software/hardware development tools to:
processor.tools.support@analog.com
* E-mail your questions about processors and DSPs to:
processor.support@analog.com (world wide support)
processor.china@analog.com (China support)
* Contact your Analog Devices sales office or authorized distributor. Locate one at:
http://www.analog.com/adi-sales
* Send questions by mail to:
Analog Devices, Inc.
Three Technology Way
PO. Box 9106
Norwood, MA 02062-9106 USA

Product Information

Product information can be obtained from the Analog Devices Web site and CrossCore Embedded Studio online
Help system.

Analog Devices Web Site

The Analog Devices Web site, http://www.analog.com, provides information about a broad range of products—ana-
log integrated circuits, amplifiers, converters, and digital signal processors.

To access a complete technical library for each processor family, go to: http://www.analog.com/processors/techni-
cal_library The manuals selection opens a list of current manuals related to the product as well as a link to the previ-
ous revisions of the manuals. When locating your manual title, note a possible errata check mark next to the title
that leads to the current correction report against the manual.

Also note, MyAnalog.com is a free feature of the Analog Devices Web site that allows customization of a Web page
to display only the latest information about products you are interested in. You can choose to receive weekly e-mail
notifications containing updates to the Web pages that meet your interests, including documentation errata against
all manuals. MyAnalog.com provides access to books, application notes, data sheets, code examples, and more.

Visit MyAnalog.com to sign up. If you are a registered user, just log on. Your user name is your e-mail address.
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EngineerZone

EngineerZone is a technical support forum from Analog Devices. It allows you direct access to ADI technical sup-
port engineers. You can search FAQs and technical information to get quick answers to your embedded processing

and DSP design questions.

Use EngineerZone to connect with other DSP developers who face similar design challenges. You can also use this
open forum to share knowledge and collaborate with the ADI support team and your peers. Visit http://
ez.analog.com to sign up.

Supported Processors

The following is the list of Analog Devices, Inc. processors supported by the CrossCore Embedded Studio® develop-
ment tools suite.

Blackfin+® (ADSP-BF7xx) Processors

The name Blackfin+ refers to the enhanced fixed-point Blackfin core architecture featured by the ADSP-
BF70x processor product line, which is a family of 16-bit embedded processors.

Blackfin® (ADSP-BFéxx/BF5xx) Processors

The name Blackfin refers to the fixed-point core architecture featured on the following processors: ADSP-
BF5xx and ADSP-BF6xx.

SHARC® (ADSP-21xxx) Processors

The name SHARC refers to the high-performance, 32-bit, floating-point core architecture featured on the fol-
lowing processors: ADSP-2116x, ADSP-2126x, ADSP-213xx, and ADSP-214xx. These processors can be

used in speech, sound, graphics, and imaging applications.

SHARC+® (ADSP-SC5xx, ADSP-215xx) Processors

The name SHARC+ refers to the enhanced high-performance, 32-bit, floating-point core architecture featured
on the following processors: ADSP-215xx/ADSP-SC5xx. The connected SHARC+ ADSP-SC5xx processors
also contain an ARM® Cortex-A5® core. These products can be used in speech, sound, graphics, and imag-
ing applications.

The following is the list of Analog Devices, Inc. processors supported by the IAR Embedded WorkBench® develop-
ment tools. For information about the IAR Embedded WorkBench product and software download, go to http://
www.iar.com/en/Products/IAR-Embedded-Workbench .
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Mixed-Signal Control Processors

The ADSP-CM40x processors are based on the ARM Cortex®-M4 core and are designed for motor control

and industrial applications.

The ADSP-CM41x processors are based on the ARM Cortex-M4 and ARM Cortex-MO cores and are de-

signed for motor control and industrial applications.

How to Use this Manual

This section describes how this manual is organized and where you can find specific types of information.

This manual is organized such that it aligns with the Figure 1-1 ADSP-SC58x Functional Block Diagram. This

structure is:
ARM Cortex Overview
Power and Clock Management
* Clock Generation Unit (CGU)
¢ Dynmic Power Management (DPM)
* Reset Control Unit (RCU)
System Interrupts and Triggers
* System Event Control (SEC)
e Trigger Routing Unit (TRU)
System Memory (L2ZCTL/DMC/SMC/OTPC/SMPU)
* L2 Controller (L2CTL)
* Dynamic Memory Congtroller (DMC)
* Static Memory Controller (SMC)
*  One-Time Programmable Memory Controller (OTPC)
*  System Memory Protection Unit (SMPU)
Peripherals:
* GPIO
* Timers and Counters
* General-Purpose Counter (CNT)
* General-Purpose Timer (TMR)
*  Watchdog Timer (WDOG)
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* Real-Time Counter (RTC)
* Serial Interfaces
* Serial Ports (SPORT5)
* Serial Peripheral Interface (SPI, SPIHP)
*  Universal Asynchronous Receiver/Transmitter (UART)
*  Two-Wire Interface (TWI)
* Control Area Network (CAN)
* Universal Serial Bus (USB)
* Darallel Interfaces
* Enhanced Parallel Peripheral Interface (EPPI)
*  Mobile Storage Interface (MSI)
Direct Memory Access
* Dynamic Memory Controller (DMC)
*  Memory DMA Controller (MDMA)
* Cyclic Redundancy Check (CRC)
Analog Subsystem (Housekeeping ADC)
Security and Protection (SPU/PKTE/PKIC/PKA/TRNG)
* System Protection Unit (SPU)
* Security Packet Engine (PKTE)
* Public Key Interrupt Controller (PKIC)
* Public Key Accelerator (PKA)
*  True Random Number Generator (TRNG)
Booting
System Debug
* System Crossbars (SCB)
*  System Watchpoint Unit (SWU)
* System Debug and Trace Unit (DBG)
* Test Access Port Controller (TAPC)
* Trace Unit (CSPFT)
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System Trace Module (STM)

The following list provides information on the organization and contents of each chapter of this manual. Note that

not every chapter follows this organization exactly nor does every chapter contain all of the topics listed.

Overview. Provides very general information on what the module does. Also may list relevent industry stand-
ards that the modules support or comply with.

Features. Provides a list of module features such as modes of operation, clocking options, and throughput.

Functional Description. Provides details on how the module functions including descriptions of module blocks,
connectivity and a glossary. This section also contains a register list and lists of interrupts, triggers and DMA
channels (if applicable).

Operating Modes. Describes the available modes of operation, how to configure them and how they work.
Event Control. Provides information on interrupt and fault generation and how to manage them.

Programming Model. Provides general guidelines on how to configure and enable the module. May also pro-
vide specific examples for configuring a mode of operation.

Debug Features. Describes debugging operations.

Register Descriptions. Provides detailed descriptions of all of the registers and bits used by the module.

This manual also contains a comprehensive appendix of memory-mapped register addresses and names. The mod-

ules in this appendix are presented in alphabetical order.

Notation Conventions

Text conventions used in this manual are identified and described as follows. Additional conventions, which apply

only to specific chapters, may appear throughout this document.

Example Description

File > Close Titles in reference sections indicate the location of an item within the CrossCore

Embedded Studio IDE's menu system (for example, the Close command appears
on the File menu).

{this | that} Alternative required items in syntax descriptions appear within curly brackets and
separated by vertical bars; read the example as this or that. One or the other
is required.

[this | that] Optional items in syntax descriptions appear within brackets and separated by

vertical bars; read the example as an optional this or that.

[this, ..] Optional item lists in syntax descriptions appear within brackets delimited by

commas and terminated with an ellipse; read the example as an optional comma-
separated list of this.

.SECTION Commands, directives, keywords, and feature names are in text with Letter

Gothic font.
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Example Description

filename Non-keyword placeholders appear in text with italic style format.

NOTE: NOTE: For correct operation, ...

A note provides supplementary information on a related topic. In the online ver-
sion of this book, the word NOTE: appears instead of this symbol.

CAUTION: CAUTION: Incorrect device operation may result if ...
CAUTION: Device damage may result if ...

A caution identifies conditions or inappropriate usage of the product that could
lead to undesirable results or product damage. In the online version of this book,

the word CAUTION: appears instead of this symbol.

ATTENTION: ATTENTION: Injury to device users may result if ...

A warning identifies conditions or inappropriate usage of the product that could
lead to conditions that are potentially hazardous for devices users. In the online
version of this book, the word ATTENTION: appears instead of this symbol.

Registers/Bits All registers and bits in this manual are linked (clickable) to their respective de-
scriptions in the "Register Descriptions” of each chapter.

Miscellaneous Conventions Interrupt and internal signals are shown in all caps with no other formatting. For
example the SPDIFn_RX or SCLK signal or the PKTEO_IRQ interrupt.

An overbar denotes an active-low signal as in SYS_FAULT.

Register Documentation Conventions

Register diagrams use the following conventions:
* The descriptive name of the register appears at the top with the short form of the name.
* If a bit has a short name, the short name appears first in the bit description, followed by the long name.
* The reset value appears in binary in the individual bits and in hexadecimal to the left of the register.

* Bits marked X have an unknown reset value. Consequently, the reset value of registers that contain such bits is
undefined or dependent on pin values at reset.

* Shaded bits are reserved

NOTE: To ensure upward compatibility with future implementations, write back the value that is read for reserved
bits in a register, unless otherwise specified.

Register description tables use the following conventions:

* Each bit's or bit field's access type appears beneath the bit number in the table in the form (read-access/write-
access). The access types include:

* R =read, RC = read clear, RS = read set, RO = read zero, R1 = read one, Rx = read undefined

* W = write, NW = no write, W1C = write one to clear, W1S = write one to set, WOC = write zero to clear,
WOS = write zero to set, WS = write to set, WC = write to clear, W1A = write one action
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Many bit and bit field descriptions include enumerations, identifying bit values and related functionality. Un-
less otherwise indicated (with a prefix), these enumerations are decimal values.
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Introduction

The ADSP-SC58x and ADSP-215xx processors are members of the SHARC+ family of products. The ADSP-
SC58x processor is based on the SHARC+ dual-core processor and the ARM Cortex-A5 processor cores.

As shown in the ADSP-SC58x Functional Block Diagram, by integrating a rich set of industry-leading system pe-
ripherals and memory (see product data sheet), the ARM/SHARC+ processor is the platform of choice for next-
generation applications that require RISC-like programmability, multimedia support, and leading-edge signal proc-
essing in one integrated package. These applications span a wide array of markets, from automotive and pro-audio

NOTE: For specific product configurations (available cores and peripherals), see the SHARC+ Dual Core DSP
with ARM Cortex-A5 ADSP-SC582/SC583/SC584/SC587/SC589/ADSP-21583/21584/21587 data
sheet.
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Power and Clock Management (DPM/RCU/CGU/CDU)

ARM Cortex-A5 Processor Core

The ARM Cortex-A5 processor (shown in the Figure 2-1 A5 Sub-System Block Diagram) is a high performance
processor with an L1 cache and a virtual Memory Management Unit. This processor is available on the ADSP-
SC5xx processors and has a core ID = 0.

SHARC+ Processor Cores

The ADSP-SC58x/ADSP-215xx SHARC+ processors are members of the SIMD SHARC+ family of DSPs that fea-
ture Analog Devices Super Harvard Architecture. These 32-bit/40-bit/64-bit floating-point processors are optimized
for high performance audio/floating-point applications with their large on-chip SRAM, multiple internal buses to
eliminate I/O bottlenecks, and innovative digital audio interfaces (DAI). New enhancements to the SHARC+ core
add cache enhancements, branch prediction and other instruction set improvements all while maintaining instruc-
tion set compatibility to previous SHARC products.

The ADSP-SC58x/ADSP-2158x processors feature two SHARC+ cores (SHARC1 and SHARC?2), which have core
IDs of 1 and 2, respectively.

Power and Clock Management (DPM/RCU/CGU/CDU)

The processor contains four modules that control power and clocking.
Dynamic Power Management (DPM)

The Dynamic Power Management (DPM) unit of the processor controls transitions between different power-saving
modes.

Reset Control Unit (RCU)

The Reset Control Unit (RCU) controls how all the functional units enter and exit reset. Differences in functional
requirements and clocking constraints define how reset signals are generated. The RCU supports separate reset con-
trol for various chip sub-systems. For deterministic operation programmers should ensure there is no activity be-
tween separate chip sub-systems during reset activity. More global reset options are also supported. Programs must
guarantee that none of the reset functions puts the system into an undefined state or causes resources to stall. This
functionality is important when only one of the cores is reset (programs must ensure that there is no pending system
activity involving the core that is being reset).
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System Interrupts and Triggers (SEC/TRU)

RCU

Set RCU_STAT_SWRST = 1
Set RCU_CRCTL_CR[n] = 1
Fault Reset from SEC (Set RCU_CTL.SRSTREQEN)

Software System Reset

Software Core Reset

System Reset

Hardware Reset from /SYS_HWRST Pin External Hardware Reset

System Reset Trigger (RCUO_SYSRSTO0/1) from TRU Progr: ble Triggered t Reset

System Reset from SEC

Oscillator Watchdog Fault from CGU

Clocked by SYSCLK_0 from CGUO _,

System MMR Write-Protection (WP126) from SPU _,

Progr Triggered | Reset

Clock Not Good Fault Hardware Reset

YYYY Y YY

Enable Secure Peripheral (SECUREP126) from SPU _,

Figure 1-2: RCU System Diagram

Clock Generation Unit (CGU)

The Clock Generation Unit (CGU) includes the phase locked loop (PLL) and the PLL control unit (PCU). The
PLL generates a clock that runs at a frequency that is a multiple of the SYS_CLKINXx input clock frequency. It also
generates all on-chip clocks and synchronization signals. The PCU allows the application software to control the

PLL module operation. All clocks derived from the CGU are then forwarded to the CDU for distribution.

CGU

Enable SYS_CLKIN1 to Source CGU1 Clocks J
Progr SYS_CLKOUT Output Pin
Derived Clocks to CDU

Set CDU_CLKINSEL.CGU1 =1

Program CGU_CLKOUTSEL.CLKOUTSEL

l—— » SYS_CLKINx Input Pin

YY VY

» SYS_CLKINx Input Pin Oscillator Watchdog Fault H/'W Reset to RCU
System MMR Write-Protection (WP128-129) from SPU _, I | » CGU Error/Event (CGU0/1_EVT) to SEC

Enable Secure Peripheral (SECUREP128-129) from SPU _, | CGU Trigger (CGUO/1_EVT) to TRU

Program CGU_OSCWDCTL Regi » Oscillator Fault Drives SYS_FAULT Pins

Figure 1-3: CGU System Diagram

Clock Distribution Unit (CDU)

The Clock Distribution Unit (CDU) consists of an array of software-configurable multiplexors that select clocks
originated from up to four different clock sources that are generated from the CGUs. Unused input clocks are
grounded internally and never selected. The output clock signal for each multiplexor is assigned to one or more
destinations within the processor.

cbu
System MMR Write-Protection (WP130) from SPU
Enable Secure Peripheral (SECUREP130) from SPU _, | » CDU_CLKINSEL.CGU1 select SYS_CLKINx
input pin to source CGU1
Derived Clocks from CGUs » Distributed Clocks (CLKO0-9) to
Cores, Peripherals, and Memories

Figure 1-4: CDU System Diagram

System Interrupts and Triggers (SEC/TRU)

The SEC and TRU modules provide interrupt and trigger management functions for the processor.
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System Memory (L2CTL/DMC/SMC/OTPC/SMPU)

System Event Controller (SEC)

There are two interrupt controllers— the System Event Controller (SEC) and Generic Interrupt Controller (GIC).
The generic interrupt controller is used for the ARM core, and the system event controller is used for the SHARC+
cores.

The SEC manages the configuration of all system event sources and the propagation of system events to all connect-
ed cores and the system fault interface. The SEC arbitrates among all pending system interrupt requests and presents
the highest priority interrupt to the core(s) for processing.

SEC

Set SEC_FCTL.TOEN =1
Set SEC_FCTL.SREN = 1
Set SEC_FCTL.FOEN =1

Fault Trigger Output (SEC0_FAULT) to TRU
Fault System Reset to RCU

YVYY

Fault Ceases COP Output on
SYS_FAULT Pins (SEC_FCTL.CMS = 1)
| » Fault Asserts SYS_FAULT Output Pins
(SEC_FCTL.CMS =0)
Hardware Interrupt Assertion (IVG11) to SHARC+ Cores

Peripheral Interrupt Req

\

Priority Arbitration
Write SEC_RAISE Regi: » Software Interrupt Assertion (IVG11) to SHARC+ Cores

Clocked by SYSCLK_0 from CGU0 —p—
Sy MMR Write-Pr ion (WP124) from SPU —p—
Enable Secure Peripheral (SECUREP124) from SPU —p

Figure 1-5: SEC System Diagram

Trigger Routing Unit (TRU)

The Trigger Routing Unit (TRU) provides system-level sequence control without core intervention. The TRU maps
trigger masters (generators of triggers) to trigger slaves (receivers of triggers). Slave endpoints can be configured to
respond to triggers in various ways. Multiple TRUs may be provided in a multiprocessor system to create a trigger
network. Common applications enabled by the TRU include:

* Automatically triggering the start of a DMA sequence after a sequence from another DMA channel completes
* Software triggering

* Synchronization of concurrent activities

TRU
System MMR Write-Protection (WP125) from SPU — |—» Event Output (TRUO_SLVXx) to SEC
Enable Secure Peripheral (SECUREP125) from SPU —p
H/W Trigger Inputs from Various Masters » H/W Trigger Outputs to Various Slave

- Program TRU_SSR[n] Registers

S/W Trigger Input (Write to TRU_MTR Register)
Clocked by SYSCLK_0 from CGU0O —»

Figure 1-6: TRU System Diagram

System Memory (L2CTL/DMC/SMC/OTPC/SMPU)

The following sections describe the memory architecture of the ADSP-SC58x processors. More information can be
found in the processor data sheet.
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System Memory (L2CTL/DMC/SMC/OTPC/SMPU)

L2 Memory Controller (L2CTL)

L2 System Memory has significant bandwidth for core accesses, but it is important to note that L2 responds slower
to core accesses than L1 memories. L2 SRAM is the ideal storage for multiple processor cores to share data and
instruction resources, such as semaphores, shared buffers, and code libraries. Due to sophisticated data integrity pro-
tection and write protection, L2 SRAM is also ideal for data and instructions critical for safe operation of the appli-

cation.
L2CTL
System MMR Write-Protection from SMPU2-7 _, — L2 ECC Error Event (L2CTLO_ECC_ERR) to SEC/GIC
System MMR Write-Protection (WP115-117) from SPU _, e Core/Cache Access Arbitration in SCB0 Only
Enable Secure Peripheral (SECUREP115-117) from SPU ¢ DMA Access Arbitration Among Numerous SCBs
Clocked by SYSCLK_0 from CGUO _,,

Figure 1-7: L2CTL System Diagram

Dynamic Memory Controller (DMC)

The Dynamic Memory Controller (DMC) provides a glueless interface between DDR3/DDR2/LPDDR SDRAMs
and the system crossbar interface (SCB). The DMC enables execution of instructions from, as well as transfer of
data to and from, DDR3, DDR2 SDRAM or LPDDR SDRAM, respectively.

The DMC is partitioned in a manner that allows reconfiguration and maintainability. The memory access protocol
state machine along with JEDEC standard specific logic is embedded in the protocol controller. An access and oper-
ation reordering mechanism is incorporated as an efficiency controller. An SCB slave interface is provided to inter-
face with the on-chip interconnect. This interface results in an efficient slave implementation owing to its out-of-
order transaction capabilities.

The DMC supports access to the external memory by core and DMA accesses.

DMC
System Memory Protection from SMPU9-10 _, — DDR Address Pins (DMCx_A15:00)
System MMR Write-Protection (WP109-114) from SPU _, e DDR Data Pins (DMCx_DQ15:00)
- Core/Cache A Arbitration in SCB0 Onl!
Enable Secure Peripheral (SECUREP109-114) from SPU _p T OMA Accacs Aritration :r’nf:;;mmemu: acBs
Clocked by DCLK_x (Selected in CDU) » DDR Clock Pin (DMCx_CK)
-« DDR Control Reference Pins
- All DMCx_ Pins Not Detailed Above

Figure 1-8: DMC System Diagram

Static Memory Controller (SMC)

The Static Memory Controller (SMC) is a protocol converter and data transfer interface between the internal pro-
cessor bus and the external L3 memory. It provides a glueless interface to various external memories and peripheral

devices, including SRAM, ROM, EPROM, NOR flash memory and FPGA/ASIC devices.
The SMC acts as an SCB slave. The processor SCB interconnect fabric arbitrates accesses to the SMC. The SMC

connects to signal pins for memory control (such as read, write, output enable, and memory select lines).
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SMC
System Memory Protection from SMPUO _, |—» SMC Address Pins (SMC0_A25:01, on PORT Pins)
Sy MMR Write-P\ ion (WP48) from SPU _y - SMC Data Pins (SMCx_D15:00, on PORT Pins)
R - Core/Cache Access Arbitration in SCB0 Only
Enable Secure Peripheral (SECUREP48) from SPU - DMA Access Arbitration Among Numerous SCBs
Clocked by SCLK0_0 form CGUO -« SMC Control/Reference Pins
- All SMCx_ Signals Not Detailed Above (on PORT Pins)

Figure 1-9: SMC System Diagram

One-Time Programmable Memory Controller (OTPC)

The One-Time Programmable Memory Controller (OTPC) module is a complete system integrating an OTP mem-
ory core with a programming controller, charge pump, and voltage regulator. A built-in Hamming Code Error Cor-
rection (ECC), and a fully implemented double-redundant program or read scheme protect the OTP data.

OTPC

Clocked by SCLKO g | » Dual-Bit Error (OTPCO_ERR) to SEC/GIC
System MMR Write-Protection (WP59) from SPU
Enable Secure Peripheral (SECUREP59) from SPU g,

Figure 1-10: OTPC System Diagram

System Memory Protection Unit (SMPU)

The System Memory Protection Unit (SMPU) provides a flexible way of protecting memory regions against read or
write access from any or all masters in the system. In addition, it can guard against memory access depending on
security privileges of the system master.

On the ADSP-SC58x, 10 SMPU instances are available to protect the L2, external memory (DMC/SMC), and
memory-mapped I/O (PCle) interfaces. Six instances are allotted to protect the L2 memory, two instances for
DMCO0 and DMC, one instance for SMC and one instance for PCle.

SMPU

Clocked by SYSCLK_0 from CGUO
System MMR Write-Pr ion for SMC (WP49) from SPU
Enable Secure Peripheral for SMC (SECUREP49) from SPU

—» Aggregated Event (SMPUO_AGGR_INT) to SEC/GIC

System MMR Write-Protection for L2CTL (WP118-123) from SPU
Enable Secure Peripheral for L2CTL (SECUREP118-123) from SPU
System MMR Write-Protection for PCle (WP139) from SPU

Enable Secure Peripheral for PCle (SECUREP139) from SPU
System MMR Write-Protection for DMC (WP146-147) from SPU
Enable Secure Peripheral for DMC (SECUREP146-147) from SPU

AAAAARAAN

Figure 1-11: SMPU System Diagram
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Direct Memory Access (DMA/MDMA/EMDMA/CRC)
DMA Controller (DMA)

The processors use Direct Memory Access (DMA) to transfer data within memory spaces or between a memory
space and a peripheral. The processors can specify data transfer operations and return to normal processing while the
fully integrated DMA controller carries out the data transfers independent of processor activity.

DMA transfers can occur between memory and a peripheral or between one memory and another memory. Each
Memory-to-memory DMA stream uses two channels, where one channel is the source channel, and the second is
the destination channel. Most peripherals have at least one dedicated DMA channel associated with them.

All DMAs can transport data to and from all on-chip and off-chip memories. Programs can use two types of DMA
transfers, descriptor-based or register-based. Register-based DMA allows the processors to directly program DMA
control registers to initiate a DMA transfer. On completion, the control registers may be automatically updated with
their original setup values for continuous transfer. Descriptor-based DMA transfers require a set of parameters stored
within memory to initiate a DMA sequence. Descriptor-based DMA transfers allow multiple DMA sequences to be
chained together and a DMA channel can be programmed to automatically set up and start another DMA transfer
after the current sequence completes.

DMA/MDMA
Automated Descriptor Fetches from Memory __,_| |~ Triggers to/from TRU Slaves/Masters
Manual Core Writes to SMMlgsr — |— DMA Data Complete Interrupts to SEC/GIC
— DMA Channel Errors to SEC/GIC
Automated FIFO Reads from Peripherals * > AL Buffer Writes via SCBs to Memory

-

Enable Secure Peripheral (SECUREPx) from SPU* > 1
. : ! MDMA CRC |
System MMR Write-Protection (WPx) from SPU* —» _ _ _ _ _ _ _ .

Automated Buffer Reads via SCBs from Memory * > AL i FIFO Writes to Peripherals
Clocked by SCLKO from CGUO and SCLK1 from CGU1 —»~]

* See Table 43-12 for values of x associated with specific DMA channels

Figure 1-12: DMA System Diagram

Memory DMA Controllers (MDMA)

The processor supports a variety of Memory DMA and Triggering memory-to-memory DMA operations which in-
clude:

* Two standard memory DMA channels with CRC protection (32-bit bus width, run on SCLKO)
*  One enhanced memory DMA channel (32-bit bus width, runs on SYSCLK)
*  Two memory DMA channels (64-bit bus width, run on SYSCLK, one channel may be assigned to the FFT

accelerator)

* Two EMDMA channels (32-bit bus width, run on SCLKO)
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DMA/MDMA
Automated Descriptor Fetches from Memory __, | |~ Triggers to/from TRU Slaves/Masters
Manual Core Writes to SMMI:sr — |—» DMA Data Complete Interrupts to SEC/GIC
— DMA Channel Errors to SEC/GIC
Automated FIFO Reads from Peripherals * > AL d Buffer Writes via SCBs to Memory

. x ——
Enable Secure Peripheral (SECUREPx) from SPU | MDMA CRC :
System MMR Write-Protection (WPx) from SPU* —~| L ___.

Automated Buffer Reads via SCBs from Memory * > Al FIFO Writes to Peripherals
Clocked by SCLKO from CGUO and SCLK1 from CGU1 —»|

* See Table 43-12 for values of x associated with specific DMA channels

Figure 1-13: MDMA System Diagram

Extended Memory DMA (EMDMA)

The Extended Memory DMA (EMDMA) engine can be used in applications that copy data in a non-sequential
manner. This includes delay lines, scatter and gather, and circular access types.

Unlike previous SHARC processors which contained external port DMA, the current EPDMA module can access all
memory locations (L1/L2/L3) for source and destination DMA operations.

EMDMA
Automated TCE Fetches from Memory -, | EMDMAO/1_DONE Transfer Complete Interrupts to SEC/GIC
Manual Core Writes to SMMRs  —p-| |—» EMDMAO/1_DONE Trigger Outputs to TRU Slaves
Automated Reads from Memory > A d Writes to Memory

System MMR Write-Protection (WP158) from SPU
Enable Secure Peripheral (SECUREP158) from SPU

R

Clocked by SCLKO0_0

Figure 1-14: EMDMA System Diagram

Cyclic Redundancy Check (CRC)

The Cyclic Redundancy Check (CRC) peripheral performs the cyclic redundancy check (CRC) of the block of data
that is presented to the peripheral. The peripheral provides a means to verify periodically the integrity of the system
memory, the contents of memory-mapped registers (MMRSs), or communication message objects. It is based on a
CRC32 engine that computes the signature of 32-bit data presented to the peripheral.

The dedicated hardware compares the calculated signature of the operation to a pre-loaded expected signature. If the
two signatures fail to match, the peripheral generates an error. The source channel of the memory-to-memory DMA
channels can provide data. The CRC optionally forwards data to memory through the destination DMA channel.
Alternatively, the peripheral supports data presented by core write transactions.

The CRC peripheral implements a reduced table-look-up algorithm to compute the signature of the data. The CRC
uses a programmable 32-bit CRC polynomial to generate the look-up table (LUT) contents automatically.

More CRC peripheral modes allow for initializing large memory sections with a constant value, or for verifying that

sections of memory are equal to a constant value.

1-8 ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference



Peripherals

CRC
CRC Polynomial (CRC_POLY) _,,.| —» CRC Datacount Expiration Interrupts to SEC/GIC
Expected Checksum (CRC_COMP) —p— —» CRC Error Interrupts to SEC/GIC
Automated Reads from Memory > Aut ted Writes to Memory
System MMR Write-Pr ion (WP10-11) from SPU —]
Enable Secure Peripheral (SECUREP10-11) from SPU —b~]
Clocked by SCLKO_0 —

Figure 1-15: CRC System Diagram

Peripherals

The SHARC+ processor contains a rich set of industry leading system peripherals. The processor is the platform of
choice for applications that require RISC-like programmability, multimedia support, and leading edge signal pro-
cessing in one integrated package. These applications span a wide array of markets, including automotive, pro audio,
and industrial-based applications that require high floating-point performance. These peripherals are described in
the following sections.

*  General-Purpose I/O (GPIO) Peripherals
* DAI/SRU Peripherals

* Dedicated Pin Peripherals

General-Purpose 1/O (GPIO) Peripherals

The SHARC+ processors feature up to 102 general-purpose I/O pins mapped across up to seven ports (PORT A
through PORT G). Each pin can be configured individually to serve as a GPIO pin or as a peripheral-specific pin.

GPIO Ports (PORT)

When configured in the default GPIO mode, the PORT pins allow for the processor to interface to system compo-
nents to provide handshaking functionality as either inputs or outputs. When in output mode, open-drain output is
supported. A single MMR access can be used to sense or set individual pins or a complete port of 16 pins.

Additionally, each GPIO pin can optionally be configured to raise a system interrupt on the processor via a dedicat-
ed pin interrupt (PINT) block, and all peripheral functions are controlled via a set of port multiplexing registers,
with specific settings defined in the processor data sheet.

PORTx
Clocked by SCLKO0_0 from CGUO _,
System MMR Write-Protection for (WP34-40) from SPU _y. [~ PX_YY Pins (X =A-G, YY = 00-15)

Enable Secure Peripheral (SECUREP34-40) from SPU

PX_YY Pins (X = A-G, YY = 00-15) > PINT » PINTx_BLOCK Interrupts to SEC/GIC

System MMR Write-Protection (WP42-47) from SPU > PINTx BLOCK T, TRU
> x_| riggers to

Enable Secure Peripheral (SECUREP42-47) from SPU >

Figure 1-16: PORT System Diagram
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Link Ports (LP)

The Link Port (LP) allow the processor to connect to other processors or peripheral link ports using a simple com-
munication protocol for high-speed parallel data transfer. This peripheral allows various I/O peripheral interconnec-
tion schemes to I/O peripheral devices, as well as co-processing and multiprocessing schemes.

1 LP
PB_14:07 Pins 5 >|LP1_D7:0 | > LP DMA Data Interrupts to SEC/GIC
PB_15Pin — J > LP1_ACK | LP Status Interrupts to SEC/GIC
PC_00 Pin & >
C_00 Pin = LP1_CLK <>~ LP0/1_DMA Triggers tolfrom TRU Slaves/Masters
PD_09:02 Pins ¢ g »{LP0_D7:0
PD_10 Pin —= ! »-{LPO_ACK
|<«— System MMR Write-Protection (WP3-6) from SPU
PD_11Pin & »{LP0_CLK
<¢— Enable Secure Peripheral (SECUREP3-6) from SPU
Clocked by CDUO_CLKO8 —»

Figure 1-17: LP System Diagram

Serial Peripheral Interface Ports (SPI)

The Serial Peripheral Interface (SPI) is an industry-standard synchronous serial link that supports communication
with multiple SPI-compatible devices. The baseline SPI peripheral is a synchronous, four-wire interface consisting of
two data pins, one device select pin, and a gated clock pin. The two data pins allow full-duplex operation to other
SPI-compatible devices. Two extra (optional) data pins are provided on specific SPIs to support quad SPI operation.
Enhanced modes of operation such as flow control, fast mode, and dual-I/O mode (DIOM) are also supported. In
addition, a direct memory access (DMA) mode allows for transferring several words with minimal CPU interaction.

SPI
PC_07:00 Pins ~¢—»~| < SPIx_SELy | »  SPITX/RX DMA Data Interrupts to SEC/GIC
PC_13:09 Pins ~¢—>]| $ | SPIx_SS —» SPI TX/RX DMA Error Interrupts to SEC/GIC
PD_01Pin <] 5 [ SPX-CLK | 5 SPI Status Interrupts to SEC/GIC

. O |+ sPix_mosi

PE_08:01 Pins ~4—>~| g - |- SPI Error Interrupts to SEC/GIC
11 Pi & [<«—»{sPix_miso
PE_15:11Pins <—» S SPIx D |« SPIx_TX/RXDMA Triggers to/from TRU Slaves/Masters
PF_01:00 Pins <-—»| Q. | x_Dy
<—»| SPIx_RDY |<«— System MMR Write-Protection (WP106:101, 99:97) from SPU
Clocked by SCLK1_0 ~<¢— Enable Secure Peripheral (SECUREP106:101, 99:97) from SPU

Figure 1-18: SPI System Diagram

Universal Asynchronous Receiver/Transmitter (UART)

The Universal Asynchronous Receiver/Transmitter (UART) module is a full-duplex peripheral compatible with PC-
style industry-standard UARTs. The UART converts data between serial and parallel formats. The serial communi-
cation follows an asynchronous protocol that supports various word lengths, stop bits, bit rates, and parity-genera-
tion options. The UART includes interrupt-handling hardware. Multiple events can generate interrupts.

The UART is logically compliant to EIA-232E, EIA-422, EIA-485 and LIN standards, but usually requires external
transceiver devices to meet electrical requirements. In IrDA (Infrared Data Association) mode, the UART meets the
half-duplex IrDA SIR (9.6/115.2 Kbps rate) protocol. In multi-drop bus mode, the UART meets the full-duplex
MDB/ICP v2.0 protocol.
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UART
PB_03:02 Pins —~&—» | » UART TX/RX DMA Data Interrupts to SEC/GIC
PC_15:13 Pins ~—>-{ < UARTX_TX | UART TX/RX DMA Error Interrupts to SEC/GIC
PD_00 Pin ~¢— »-| UARTX RX |—» UART Status Interrupts to SEC/GIC

PD_13:12 Pins ~¢—~

~<¢—»| UARTx_RTS

PE_02:01 Pins ~¢—»~] <«—>-| UARTx CTS

|<¢—»UART_TX/RXDMA Triggers to/from TRU Slaves/Masters

PORTB/C/D/IE

PE_11:10 Pins —~&— |l <«— System MMR Write-Protection (WP87:82, 33:31) from SPU

|-¢— Enable Secure Peripheral (SECUREP87:82, 33:31) from SPU

Clocked by SCLK0_0 —»

Figure 1-19: UART System Diagram

Enhanced Parallel Peripheral Interface (EPPI)

The Enhanced Parallel Peripheral Interface (EPPI) is a half-duplex, bidirectional port with a dedicated clock pin and
three frame sync (FS) pins. It can support direct connections to active TFT LCDs, parallel A/D and D/A converters,
video encoders and decoders, image sensor modules and other general-purpose peripherals. Each EPPI has two
DMA channels associated with it. Moreover, in some modes, an EPPI can use an extra DMA channel.

EPPI

PB_05:00 Pins ~¢—] |—» EPPI DMA Data Interrupts to SEC/GIC

PC_15Pin ~4—] —» EPPI DMA Error Interrupts to SEC/GIC

—» EPPI Status Interrupts to SEC/GIC

~¢—»-| PPI0_Dyy
<—>| PPI0_FSy

PD_00 Pin —~4—»~

PD_15:12 Pins —~¢—~

PE_15:00 Pins -¢—»|PPI0_CLK [~ EPPIx_CHy_DMA Triggers to/from TRU Slaves/Masters

| PORTB/C/D/E |
A
A

|<«— System MMR Write-Protection (WP108:107, 95) from SPU
|-¢— Enable Secure Peripheral (SECUREP108:107, 95) from SPU

Clocked by SCLK1_0 —»|

Figure 1-20: EPPI System Diagram

Pulse-Width Modulator (PWM)
The Pulse-Width Modulator (PWM) module is a flexible and programmable waveform generator.

PWM
PB_08:06 Pins ~¢—— < PWMx_AH —» EPPI DMA Data Interrupts to SEC/GIC
PB_15:11 Pins ~4—»] D PWMx_AL —» EPPI DMA Error Interrupts to SEC/GIC
PC_00 Pin ~——]| E < PWMx_BH
. " = PWMx_BL |-<— EPPI Status Interrupts to SEC/GIC
PD_11:02 Pins ~¢—p| e .
PD 15:14 Pins 2 < PWMx CH > EPPIx_CHy_DMA Triggers to/from TRU Slaves/Masters
_ e & ¢
PE_00 Pin <— E < PWMx_CL | «— System MMR Write-Protection (WP108:107, 95) from SPU
PE05:04Pins -—1 O < PWMx_DH | <«— Enable Secure Peripheral (SECUREP108:107, 95) from SPU
PE_10:09 Pins <¢——] - PWMx_DL
PF_09:06 Pins ¢——] »-| PWMx_TRIPO
- PWMx_SYNC
Clocked by SCLK0_0 —»|

Figure 1-21: PWM System Diagram

General-Purpose Counter (CNT)

The General-Purpose Counter (CNT) converts pulses from incremental position encoders into data that is represen-
tative of the actual position of the pulse. This conversion is done by integrating (counting) pulses on one or two
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inputs. Since integration provides relative position, some devices also feature a zero-position input (zero marker).
The GP counter can use the zero position input feature to establish a reference point for verifying that the acquired
position does not drift over time. In addition, the GP counter can use the incremental position information to de-
termine speed, if the time intervals are measured.

CNT
] > CNTO_STAT Status Interrupt to SEC/GIC
PB_11 Pin »|CNTO_ZM - CNTO_STAT Trigger to TRU Slaves
PB_12 Pin E »{CNTO_UD
PB_14 Pin O »|CNT0_DG |<«— System MMR Write-Protection (WP57) from SPU
& |-¢— Enable Secure Peripheral (SECUREP57) from SPU

Clocked by SCLK0_0 —»

Figure 1-22: CNT System Diagram

ADC Control Module (ACM)

The processor includes an ADC Control Module (ACM) that provides an interface that synchronizes the controls
between the processor and an analog-to-digital converter (ADC). The processor initiates analog-to-digital conver-
sions, based on either external or internal events.

- ACM
PC_12 Pin > ACMO_TO | > ACM Event Miss Interrupt to SEC/GIC
PD_13Pin ¢ O| ACMO_A0 |—» ACM Event Complete Interrupt to SEC/GIC
PC_14Pin —% E ACMO_A1 l—» ACM Event Complete Trigger to TRU Slaves
PC_15Pin % o) ACMO_A2
PD_00 Pin - o ACMO_A3 |<«— ACM Trigger Inputs (ACMO_TRIG3:2) from TRU Masters
PD_01Pin - ACMO_A4 [~ SPORTO Signals Connect to External ADC via DAI Pins

System MMR Write-Protection (WP65) from SPU —%—
Enable Secure Peripheral (SECUREP65) from SPU —

Clocked by SCLK0O_0 —»

Figure 1-23: ACM System Diagram

Controller Area Network (CAN)

The processor contains a Controller Area Network (CAN) module based on the CAN 2.0B (active) protocol. This
protocol is an asynchronous communications protocol used in both industrial and automotive control systems. The
CAN protocol is compatible with the control applications. It can communicate reliably over a network and incorpo-
rates CRC checking, message error tracking, and fault node confinement.

CAN
PB_09 Pin % 2 CAN1_TX —» CANXx Receive Interrupts to SEC/GIC
PB_10 Pin E > CAN1_RX —» CANXx Transmit Interrupts to SEC/GIC
: & >
PC_07 Pin o CANO_TX |—» CANXx Status Interrupts to SEC/GIC
PC_08 Pin % £ CANO_RX

— |<¢— System MMR Write-Protection (WP8:7) from SPU

|<«— Enable Secure Peripheral (SECUREP8:7) from SPU
Clocked by CDUO_CLKO4 —|

Figure 1-24: CAN System Diagram
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Mobile Storage Interface (MSI)

The Mobile Storage Interface (MSI) is a fast, synchronous controller that uses various protocols to communicate
with MMC, SD, and SDIO cards. It addresses the growing storage need in embedded systems, hand held, and con-

sumer electronics applications that require low power.

MsI
PF_09:02 Pins " »| MSI0_Dx | >  MSsI Status Interrupt to SEC/GIC

PF_10Pin E >| MSio_CMD | MSI Transfer Done Trigger to TRU Slaves
PF_11Pin —= © MSI0_CLK

PF_12 Pin o | MSI0_CD

PF_08 Pin | MSIO_INT

— |<«— System MMR Write-Protection (WP58) from SPU
l-¢— Enable Secure Peripheral (SECUREP58) from SPU
Clocked by CDUO_CLKO9 —»

Figure 1-25: MSI System Diagram

Media Local Bus (MLB)

The Media Local Bus (MLB)® is an on-PCB or inter-chip communication bus, which allows an application to ac-
cess the MOST network data. Media Local Bus supports all the MOST network data transport methods including
synchronous stream data, asynchronous packet data, control message data and isochronous data. The MLB topology
supports communication among the MLB controller and MLB devices, where the MLB controller is the interface
between the MLB devices and the MOST network.

MLB
PB_04 Pin »| MLBO_CLK — MLB Channel Interrupts (MLBO_INT1:0) to SEC/GIC
L < [a) >
PB_05Pin @ > MLBO_SIG — MLB Status Interrupt (MLBO_STAT) to SEC/GIC
PB_06 Pin E »{ MLBO_DAT
PD_14Pin & S MLB0_CLKOUT
a

l-¢— System MMR Write-Protection (WP143) from SPU
<¢— Enable Secure Peripheral (SECUREP143) from SPU

Clocked by SCLK_0 —»

Figure 1-26: MLB System Diagram

Ethernet Media Access Controller (EMAC)

The Ethernet Media Access Controller (EMAC) peripheral in the processor enables network connectivity to applica-

tions through an Ethernet interface.
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EMAC
< ETHx_TXDy | 5 EMAC Status Interrupts (EMACx_STAT) to SEC/GIC
< ETHx_MDC —» EMAC Status Triggers (EMACx_STAT) to TRU Slaves
<—>| ETHx_MDIO
ETHx_RXDy

PA_15:00 Pins —~¢—~]

ETHx_RXCLK_REFCLK
ETHx_RXCTL_CRS
ETHx_TXCTL_TXEN
ETHx_TXCLK
ETHx_PTPPPSy
ETHx_PTPCLKINO
ETHx_PTPAUXINy

PB_06:00 Pins —4—

YY VY

PF_15:13 Pins —&—~ | «— System MMR Write-Protection (WP56:55) from SPU

PG_05:00 Pins <¢—> |<«— Enable Secure Peripheral (SECUREP56:55) from SPU

PORTA/B/FIG

A A A

Yy

Clocked by CDUO_CLKO7 —

Figure 1-27: EMAC System Diagram

Sinus Cardinalis (SINC) Filter

The sinus cardinalis (SINC) filter module processes four independent sigma-delta bit streams by applying a pair of
SINC filters to each stream. See System Accelerators (FFT/FIR/IIR/HAE/SINC) The following sections provide in-

formation about the high-performance acceleration engines on the processor..

SINC
PB_01Pin —% SINCo_CLKo | > SINC Status Interrupt (SINCO_STAT) to SEC/GIC
PA_14Pin m »-| SINCo_Do > SINC Pair Overload Triggers (SINCO_Px_OVLD) to TRU Slaves
PA 15 Pin < | SINCO_D1
- ! E - —» SINC Data Move Triggers (SINCO_DATAXx) to TRU Slaves
PB_00 Pin o - SINCO_D2
a >
PB_04 Pi | SINCO_D3
- n |-<«— System MMR Write-Protection (WP60) from SPU
l-<«— Enable Secure Peripheral (SECUREP60) from SPU
Clocked by SCLKO_0 —»

Figure 1-28: SINC System Diagram

DAI/SRU Peripherals

The Digital Audio Interface (DAI) (DAIn) are comprised of groups of identical peripherals and their respective Sig-
nal Routing Units (SRUn). The SRU connects inputs and outputs of the DAI peripherals with each other and to the
external pins. This configuration allows peripherals to be interconnected to accomodate a wide variety of systems
without making external pin connections.

The DAI Routing Capabilities section provides an overview of the different routing capabilities for the DAI unit. An
example for the eight SPORTs is shown in the following figure.
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SPORT
- | SPT_ACLK | —p- SPORT DMA Channel A/B Data Interrupts to SEC/GIC
-« | SPT_ADx |— SPORT Channel A/B Status Interrupts to SEC/GIC
-« | SPT_AFS [—» SPORT DMA Channel A/B Error Interrupts to SEC/GIC
DAIO_PIN20:1 Pins 4| 2
T |<«——| SPT_ATDV .
1 D < - - SPORT DMA Channel A/B Triggers
DAI_PIN20:1 Pins <> a to/from TRU Slaves/Masters
<> | SPT_BCLK
| SPT_BDx
| SPT_BFS
SPT_BTDV |<€— System MMR Write-Protection (WP81:66, 30:15) from SPU
Clocked by SCLKO_0 —»] —~&— Enable Secure Peripheral (SECUREP81:66, 30:15) from SPU

Figure 1-29: SPORT Block Diagram

The following additional peripherals are connected using the DAI/SRU.
* Eight Asynchronous Sample Rate Converter (ASRC) blocks
* Two Sony/Philips Digital Interface (S/PDIF) transmit/receive blocks
*  Four Precision Clock Generators (PCQG)

Dedicated Pin Peripherals
The following peripherals have dedicated pins on the processor.
Two-Wire Interface (TWI)

The processor has a Two-Wire Interface (TWI), that provides a simple exchange method of control data between
multiple devices. The TWI module is compatible with the widely used 12C bus standard. Additionally, the TW1I
module is fully compatible with serial camera control bus (SCCB) functionality for easier control of various CMOS
camera sensor devices.

TWI
TWI Clock Pin (TWIx_SCL) g | TWI Data Interrupts to SEC/GIC
TWI Data Pin (TWIx_SDA) ¢
|-¢— System MMR Write-Protection (WP14:11) from SPU
Clocked by SCLKO_0 — ~&— Enable Secure Peripheral (SECUREP14:12) from SPU

Figure 1-30: TWI System Diagram

Universal Serial Bus (USB)

The Universal Serial Bus (USB) controller provides a low-cost connectivity solution for consumer mobile devices
such as cell phones, digital still cameras, and MP3 players. It allows these devices to transfer data using a point-to-
point USB connection without the need for a personal computer host.

The USB controller can operate in a traditional USB peripheral-only mode as well as the host mode presented in the
On-The-Go (OTG) supplement to the USB 2.0 Specification.
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Peripherals

usB
Differential Data Pins (USB_DM/DP) ¢ 3 | USB DMA Complete Interrupts to SEC/GIC
OTG Host/Device Pin (USB_ID) — [ USB Status Interrupts to SEC/GIC
VBUS Control Pin (USB_VBC) ~<— | USB Status Triggers to TRU Slaves
USB_CLKIN Pin —
|<¢— System MMR Write-Pr ion (WP154:153) from SPU
Clocked by SYSCLK_0 —»| ~4— Enable Secure Peripheral (SECUREP154:153) from SPU

Figure 1-31: USB System Diagram

Media Local Bus (6-pin) (MLB)
The Media Local Bus (MLB) supports the MOST25, MOST50 and MOST150 standards and this document as-

sumes familiarity with these standards. For more information, refer to the Media Local Bus specification version 4.2.

MLB
PB_04 Pin | MLBO_CLK |—» MLB Channel Interrupts (MLBO_INT1:0) to SEC/GIC
< [a] >
PB_05Pin & > MLBO_SIG | MLB Status Interrupt (MLBO_STAT) to SEC/GIC
PB_06 Pin E »| MLBO_DAT
PD_14Pin — © MLBO_CLKOUT
a

|<«— System MMR Write-Protection (WP143) from SPU

-¢— Enable Secure Peripheral (SECUREP143) from SPU

Clocked by SCLK_0 —»

Figure 1-32: MLB System Diagram

PCI Express

PCI Express is a high performance, general purpose I/O interconnect defined for a wide variety of computing and
communication platforms.

PCIE
Differential TX Data Pins (PCIE_TXP/M) | | PCle Reset Request Interrupt to SEC/GIC
Differential RX Data Pins (PCIE_RXP/M) —p— [ PCle DMA Completion Interrupt to SEC/GIC
Reference Resistor Pin (PCIE_REF) —»~| |- PCle Status Interrupt to SEC/GIC
[ PCle DMA Completion Trigger to TRU Slaves
|~&— System MMR Write-Protection (WP151) from SPU
Clocked by SYSCLK_0 —»| ~&— Enable Secure Peripheral (SECUREP151) from SPU

Figure 1-33: PCIE System Diagram

Housekeeping ADC (HADC)

The Housekeeping ADC (HADC) is a 12-bit (with 10-bit accuracy), successive approximation ADC. It operates
from single supply and features throughput rates up to 1 MSPS. The HADC can be used for the collection of
housekeeping parameters like voltages, temperatures in the system or for any general-purpose use as well.
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System Accelerators (FFT/FIR/IIR/HAE/SINC)

HADC

External Multiplexor Control Pins HADC E | EC/GI
(HADCO, MUX2:0) - C Event Interrupt to SEC/GIC

Analog Input Channel Pins - HADC Conversion Done Trigger to TRU Slaves

(HADCO_VIN7:0)

End of Conversion/Serial Data Pin
(HADCO_EOC_DOUT)

le—sy MMR Write-Protection (WP63) from SPU

~4— Enable Secure Peripheral (SECUREP63) from SPU
Clocked by SCLKO_0 —~

Figure 1-34: HADC System Diagram

System Accelerators (FFT/FIR/IIR/HAE/SINC)

The following sections provide information about the high-performance acceleration engines on the processor.
FFT Accelerator (FFTA)

The FFT Accelerator (FFTA) performs memory to memory FFT/IFFT operations without core software interven-
tion. Additionally, the FFTA architecture allows execution of complex, pipelined, memory to memory algorithms
including ping-ponged, windowed frequency domain filtering and very large FFTs. The FFTA may also be used in
conjunction with minimal computation support from a core in applications such as the overlap-add operations re-
quired for large frequency domain based convolutions.

FFTA
System MMR Write-Protection
Y (WP142) from SPU | » FFTA TX/RX DMA Interrupts
(FFTAO_TX/RXDMA) to SEC/GIC
Enable Secure Peripheral [ FFTA TX/RX DMA Error Interrupts
(SECUREP142) from SPU (FFTAO_TX/RXDMA_ERR) to SEC/GIC

—» FFTA Status Interrupt (FFTAO_STAT) to SEC/GIC

FFTA TX/RX DMA Done Triggers
(FFTAO_TX/RXDMA) to TRU Slaves

— FFTA Trigger Output (FFTAO_TRIGOUT) to TRU Slaves
Clocked by SYSCLK_0 —»

<¢— FFTA TX/RX DMA Triggers
(FFTAO_TX/RXDMA) from TRU Masters

Figure 1-35: FFTA System Diagram

FIR Accelerator (FIR)

FIR Accelerator (FIR) filters are frequently used in DSP applications. The FIR accelerator is a dedicated hardware
interface used to perform filter processing to reduce the instruction processing load on the core. FIR filters are used
in a wide array of applications including multi-rate processing with an interpolator or decimator.

FIR

System MMR Write-Protection

(WP155) from SPU | FIR DMA Interrupt (FIRO_DMA) to SEC/GIC

[ FIR Status Interrupt (FIRO_STAT) to SEC/GIC
Enable Secure Peripheral
(SECUREP155) from SPU
I FIR Trigger Output (FIRO_DMA) to TRU Slaves
Clocked by SCLK0_0 —»

Figure 1-36: FIR System Diagram
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System Accelerators (FFT/FIR/IIR/HAE/SINC)

IIR Accelerator (lIR)

The processor includes an IIR Accelerator (IIR) implemented in hardware that reduces the processing load on the
core, freeing it up for other tasks.

IR

System MMR Write-Protection

— IR DMA | 1IR0_DMA) to SEC/GI
(WP156) from SPU = nterrupt (IIRO_DMA) to SEC/GIC

- IIR Status Interrupt (IIRO_STAT) to SEC/GIC
Enable Secure Peripheral

(SECUREP156) from SPU >

> IIR Trigger Output (IIRO_DMA) to TRU Slaves
Clocked by SCLK0_0 —»

Figure 1-37: IIR System Diagram

Harmonic Analysis Engine (HAE)

The Harmonic Analysis Engine (HAE) analyzes harmonic frequencies present on the voltage and current input sam-
ples. The HAE receives input samples from two source channels whose frequencies are 45-65 Hz. The HAE then
processes the input samples and produces output results. The output results consist of power quality measurements
of the fundamental and up to 12 more harmonics.

HAE
sys(‘;v’: g'ms ‘C’v':&;’;:’;:g‘;'b | 5 HAE TX/RX DMA Interrupts to SEC/GIC
¥ HAE TX/RX DMA Error Interrupts to SEC/GIC
Enable Secure Peripheral
(SECUREP94:92, SECUREP64) from SPU I HAE Status Interrupt to SEC/GIC
Clocked by SCLK0_0 —» - HAE TX/RX DMA Triggers to TRU Slaves
~4¢— HAE TX/RX DMA Triggers from TRU Masters

Figure 1-38: HAE System Diagram

Sinus Cardinalis (SINC) Filter

The Sinus Cardinalis (SINC) Filter module processes four independent sigma-delta bit streams by applying a pair of
SINC filters to each stream. A SINC filter converts the bit stream from a sigma-delta front-end modulator into a
digital word representing the signal level presented to the modulator.

The filter consists of a set of integration and decimation stages implemented directly in logic for efficient execution.
The SINC filter supports capture of current or voltage feedback signals from an isolating analog-to-digital converter
(ADC). Each modulator bit stream connects to two SINC filters: a primary filter for controlling feedback; a secon-
dary filter for overcurrent detection. The SINC module includes four filter channels and two modulator clock gen-
erators.
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Security and Protection (SPU/PKTE/PKIC/PKA/TRNG)

SINC

PB_01Pin SINCO_CLKO
SINCO_DO
SINCO_D1
SINCO_D2
SINCO_D3

SINC Status Interrupt (SINCO_STAT) to SEC/GIC

PA_14 Pin
PA_15 Pin
PB_00 Pin
PB_04 Pin

SINC Pair Overload Triggers (SINCO_Px_OVLD) to TRU Slaves
SINC Data Move Triggers (SINCO_DATAXx) to TRU Slaves

RE

PORTA/H
YYVYY

System MMR Write-Protection (WP60) from SPU

tt

Enable Secure Peripheral (SECUREP60) from SPU

Clocked by SCLKO_0 —»

Figure 1-39: SINC System Diagram

Security and Protection (SPU/PKTE/PKIC/PKA/TRNG)

The following modules provide system safety and security.
System Protection Unit (SPU)

In a system with multiple system MMR masters, configurations of peripherals can be changed unintentionally lead-
ing to bad data or even system malfunctions. The peripherals are shared resources in the system. The System Protec-
tion Unit (SPU) restricts access to certain MMRs, similar to the functionality of a semaphore.

The SPU also protects peripherals based on security settings. It is part of the overall security infrastructure of the
processor.

Security Packet Engine (PKTE)

The PKTE is a security packet engine designed to off-load the host processor to improve the speed of applications
requiring cryptographic processing. The packet engine contains a set of modules for encryption and decryption,
hashing, and pseudo-random number generation.

Public Key Accelerator (PKA)

The Public Key Accelerator (PKA) helps offload computationally-intensive operations commonly found in public
key cryptography algorithms. The PKA also contains hardware logic to automatically zero out the PKA RAM buffer
to clear out any information that is considered sensitive or secure.

Public Key Interrupt Controller (PKIC)

The Public Key Interrupt Controller (PKIC) is a common interrupt controller shared with the True Random Num-
ber Generator. The host processor configures the PKIC to generate interrupts when certain operations are complete
or interrupts are caused by errors.

True Random Number Generator (TRNG)

The True Random Number Generator (TRNG) engine provides a true, non-deterministic, noise source for generat-
ing keys, Initialization Vectors (IVs), and other random number requirements. Other non-cryptographic purposes
include statistical sampling, retry timers for communications protocols and noise generation.
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Safety (WDOG/TMU/VMU)

Safety (WDOG/TMU/VMU)

Signal Watchdogs (WDOG)

The eight general-purpose Watchdog Timer (WDOG) timers feature modes to monitor off-chip signals. The
Watchdog Period mode monitors whether external signals toggle with a period within an expected range. The
Watchdog Width mode monitors whether the pulse widths of external signals are within an expected range. Both
modes help to detect undesired toggling (or lack thereof) of system-level signals.

Thermal Monitor Unit (TMU)

The Thermal Monitoring Unit (TMU) unit senses the die temperature during runtime. In cases of weak temp viola-
tions an alert (interrupt) is given or in case for severe violations a HW reset is asserted to shut down the system.

Analog Subsystem (HADC)

The Housekeeping ADC (HADC) is a 12-bit (with 10-bit accuracy), successive approximation ADC. It operates
from single supply and features throughput rates up to 1 MSPS. The HADC can be used for the collection of
housekeeping parameters like voltages, temperatures in the system or for any general-purpose use as well.

HADC

External Multiplexor Control Pins HADC Event Int t to SEC/GIC
(HADCO_MUX2:0) ~*] > vent inferript fo

Analog Input Channel Pins I HADC Conversion Done Trigger to TRU Slaves

(HADCO_VINT:0) — >

End of Conversion/Serial Data Pin

(HADCO_EOC_DOUT) ) )
|e— sy MMR Write-P (WP63) from SPU

~4— Enable Secure Peripheral (SECUREP63) from SPU
Clocked by SCLK0O_0 —%

Figure 1-40: HADC System Diagram

System Debug (SCB/SWU/DBG/TAPC/CSPFT/STM)

The System Debug and Trace Unit (DBG) is based on ARM Core Sight technology. CoreSight™ is a set of archi-
tecture specifications defining debug and trace architecture. The processor uses CoreSight infrastructure to provide
industry standard debug and trace capabilities through the following modules.

*  Test Access Port Controller (TAPC)
e Trace Unit (CSPFT)
* System Trace Module (STM)
Additional debug resources are provided by the following modules.

* The System Crossbars (SCB) are the fundamental building blocks of a switch-fabric style for (on-chip) system
bus interconnection. The SCBs connect system bus masters to system bus slaves, providing concurrent data
transfer between multiple bus masters and multiple bus slaves. The SCB provides sustainable throughput for
simultaneous transactions in the system with configurable Quality of Service for each type of transaction
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System Debug (SCB/SWU/DBG/TAPC/CSPFT/STM)

(traffic) as required. A hierarchical model, built from multiple SCBs, provides a power and area efficient system
interconnect, which satisfies the performance and flexibility requirements of a specific system.

* The System Watchpoint Unit (SWU) is a single module used for transaction monitoring. The SWU is attached
to each system slave through the system crossbar interface and provides ports for all address channel signals for
the system crossbar. The SWU does not have ports for the read/write data channel signals or the low-power

interface signals.
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ARM Cortex-A5 Sub-System

2 ARM Cortex-A5 Sub-System

The ADSP-SC589 processor includes an ARM® Cortex-A5® core. The ARM Cortex-A5 processor is the smallest,

lowest cost and lowest power ARMv7 application processor. The A5 sub-system in the ADSP-SC589 processor in-
cludes a Floating-Point Unit, NEON Media Processing Engine, Generic Interrupt Controller and a Level 2 Cache
Controller. The A5 also includes support for a L1-Cache sub-system and a full-fledged Memory Management Unit.
The A5 implements the ARMv7 architecture and runs 32-bit ARM instructions, 16-bit and 32-bit Thumb instruc-
tions, and 8-bit Java byte-codes in Jazelle state.

This document describes the ARM Cortex-A5 core and memory architecture used on the ADSP-SC58x processor,
but does not provide detailed programming information for the ARM processor. For more information about pro-
gramming the ARM processor, visit the ARM Information Center:

* http://infocenter.arm.com.
The applicable documentation for programming the ARM Cortex-A5 processor include:
* Cortex-A5 Technical Reference Manual, Revision: rOp1
* Cortex-A Series Programmer's Guide, Revision: rOp1
* Cortex-A5 NEON Media Processing Engine Technical Reference Manual, Revision: rOp1
* Cortex-A5 Floating-Point Unit Technical Reference Manual, Revision: rOp1
* CoreLink Level 2 Cache Controller L2C-310 Technical Reference Manual, Revision: r3p3

* PrimeCell Generic Interrupt Controller (PL390) Technical Reference Manual, Revision: rOp0

Cortex A5 Features

The Cortex-A5 Sub-system has the following features.
* Thumb / ARM Instruction support
* L1- Instruction Cache and L1-Data Cache
* Floating Point Unit (FPU)
* NEON Media Processing Engine (NEON)
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Functional Description

*  Generic Interrupt Controller (GIC)
* Level 2 Cache Controller (L2CC)
*  Memory Management Unit (MMU)

Functional Description

The following sections provide information on the function of the sub-system.

A5 Block Diagram

The following figure shows the primary blocks of the Cortex A5 sub-system. The performance increases with access-

es to lower levels of memory as follows:
1. Level 1 — cache on-chip, separate data/code (highest)
2. Level 2 — cache on-chip, unified

3. Level 3 — memory external, (lowest)

EMBEDDED TRACE MACROCELL CoreSight INTERFACE

(ETM) INTERFACE
AAA |_|
Vi CORTEX-A5
NEON™ MEDIA PROCESSOR
DEBUG CP15 PROCESSING
ENGINE

{3

DATA PROCESSING UNIT (DPU) PREFETCH UNIT AND BRANCH PREDICTOR (PFU)

—
K——

| DATA MICRO-TLB INSTRUCTION MICRO-TLB |

LAY Ll

DATA CACHE

DATA STORE MAIN TR, ON
BUFFER (STB) UNIT (DCU) 5: LOOKINSIDE BUFFER (TLB) UNIT (icu)
32KB 32KB

SIS w

BUS INTERFACE UNIT (BIU) |

A\ V4

ﬁ ARM Cortex-A5 BUS MASTER PORT
AV4

L2 CACHE
GENERIC INTERRUPT CONTROLLER DATA MASTER PORTS
CONTROLLER (CoreLink™ PL-310) <: SHARC PROCESSORS
(PrimeCell® PL-390)

256 KB

1 { | .

SYSTEM FABRIC >
V

Figure 2-1: A5 Sub-System Block Diagram

Control Co-Processor (CP15)

The system control co-processor, CP15, controls and provides status information for the functions implemented in

the processor. The main functions of the system control co processor are:
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Functional Description

*  Overall system control and configuration
¢ MMU configuration and management

* Cache configuration and management

* System performance monitoring

All system architecture functions are controlled by reading or writing a general purpose processor register (Rt) from
or to a set of registers (CRn) located within co-processor 15. The Op1, Op2, and CRm fields of the instruction can
also be used to select registers or operations.

¢ MRC p15, Opl, Rt, CRn, CRm, Op2; read a CP15 register into an ARM register
* MCR pl15, Opl, Rt, CRn, CRm, Op2; write a CP15 register from an ARM register

L1 Cache

The Cortex-A5 processor has separate instruction and data caches that run at ARM Core clock speed. The caches
have the following features:

* L1-Data Cache size 32 KB

* Ll-Instruction Cache size 32 KB

* Each cache can be disabled independently, using the system control coprocessor
* Cache replacement policy is pseudo random

* Data cache is 4-way set-associative

* Instruction cache is 2-way set-associative

* The cache line length is eight words.

* On a cache miss, critical word first filling of the cache is performed.

Prefetch Unit (PFU)

The PFU implements a two-level prediction mechanism, comprising the following:
* A 256 entry branch pattern history table
* A four-entry BTAC

* A four-entry return stack

Memory-Management Unit (MMU)

The ARM MMU is responsible for translating addresses of code and data from the virtual view of memory to the
physical addresses in the real system. The translation is carried out by the MMU hardware and is transparent to the
application. In addition, the MMU controls such things as memory access permissions, memory ordering and cache
policies for each region of memory.
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Functional Description

The MMU enables tasks or applications to be written in a way that requires them to have no knowledge of the
physical memory map of the system, or about other programs that might be running simultaneously. This enables
you to use the same virtual memory address space for each program. It also lets you work with a contiguous virtual
memory map, even if the physical memory is fragmented. This virtual address space is separate from the actual phys-
ical map of memory in the system. Applications are written, compiled and linked to run in the virtual memory
space. Virtual addresses are those used by you, and the compiler and linker, when placing code in memory. Physical
addresses are those used by the actual hardware system.

The first level MMU uses a Harvard design with separate micro TLB structures in the PFU for instruction fetches
and in the DPU for data read and write requests. A miss in the micro TLB results in a request to the main unified
TLB shared between the data and instruction sides of the memory system. The TLB consists of a 128-entry two-way
set-associative RAM based structure. The TLB page-walk mechanism supports page descriptors held in the L1 data
cache. The caching of page descriptors is configured globally for each translation table base register, TTBRx, in the
system coprocessor, CP15.

Page table entries support:
* 16 MB super sections
* 1 MB sections
* 064 KB large pages
* 4 KB small pages

NOTE: Virtual Memory translation tables are typically created by operating systems, and are often dynamically
managed by the memory management layer. However, even a bare metal system can enable the MMU. For
this, a flat mapping technique is used, where all virtual memory addresses shall be programmed exactly
same as the physical memory addresses in the system.

NOTE: In order to utilize L1-Data Cache, application has to enable the MMU, via Co-Processor 15 in the ARM
Core. After MMU and L1-Data Cache are enabled via CP15: SCTLR, application can disable / enable

cache for individual pages / sections.

L2 Cache

The Level 2 Cache Controller in the ADSP-SC589 is a CoreLink Level 2 Cache Controller (L2C-310) from ARM
and is clocked at SYSCLK speed. The addition of an on-chip secondary cache, also referred to as a Level 2 or L2
cache, is a recognized method of improving the performance of ARM-based systems when significant memory traffic
is generated by the processor. By definition a secondary cache assumes the presence of a Level 1 or primary cache,
closely coupled or internal to the processor. The cache controller is a unified, physically addressed, physically tagged
cache. It includes the following features:

* 256 KB total size
* Lockdown by Line / Way / Master

* Fixed line length of 32 bytes, eight words or 256 bits
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Functional Description

* Direct mapped to 8-way associativity (fixed)
* Prefetching capability
* Event monitoring
* Software option to enable exclusive cache configuration
* Additional Buffers:
* Line Fill Buffers (LFBs)
* Line Read Buffers (LRBs)
* Eviction Buffers (EBs)
*  Store Buffers (STBs)
* TrustZone support, with the following features:

* Non-Secure (NS) tag bit added in tag RAM and used for lookup in the same way as an address bit. The
NS-tag bit is added in all buffers.

* NS bit in Tag RAM used to determine security level of evictions to L3.

» Restrictions for NS accesses for control, conﬁguration, and maintenance registers to restrict access to se-
cure data.

* Parity Support

NOTE: The L2CC Address Filtering registers should not be programmed by user. Not retaining the reset values
can give unpredictable results.

Sharing L2 Cache with SHARC+ Cores

The L2CC (PL310) supports two master and two slave ports. The SHARC+ core can access the L2-Cache without
bank conflict versus the Cortex A5 core by programming the L2CC registers. The cache access is restricted to the
address range: from CMMR L2CC_START [31:0] to CMMR L2CC_END [31:0]. For more information, see the
SHARC+ Core Programming Reference.

NOTE: There is no guarantee for the data coherency between A5 and SHARCH+ cores.

NOTE: Programs should perform L2 cache write-back invalidation before changing the value of
CMMR_L2CC_START and CMMR L2CC_END.

Floating-Point Unit (FPU)

The Cortex-A5 FPU is a VFPv4-D16 implementation of the ARMv7 floating-point architecture. It provides low-
cost high performance floating-point computation. The FPU supports all addressing modes and operations descri-
bed in the ARM Architecture Reference Manual.

The features in the FPU are as follows.
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Functional Description

* Support for single-precision and double-precision floating-point formats
* Support for conversion between half-precision and single-precision

* Support for Fused Multiply Accumulate (FMA) operations

* Normalized and de-normalized data are all handled in hardware

* Trap-less operation enabling fast execution

NeON

The Cortex-A5 NEON MPE extends the Cortex-A5 functionality to provide support for the ARM v7 Advanced
SIMD v2 and Vector Floating-Point v4 (VFPv4) instruction sets. The Cortex-A5 NEON MPE supports all address-
ing modes and data-processing operations described in the ARM Architecture Reference Manual.

The Cortex-A5 NEON MPE features are:
* SIMD and scalar single-precision floating-point computation
* scalar double-precision floating-point computation
*  SIMD and scalar half-precision floating-point conversion
* SIMD 8, 16, 32, and 64-bit signed and unsigned integer computation
* 8 or 16-bit polynomial computation for single-bit coefficients
* structured data load capabilities
* Large, shared register file, addressable as:
* 32 32-bit S (single) registers
* 32 64-bit D (double) registers
* 16 128-bit Q (quad) registers
* The operations include:
* Addition and subtraction
* Multiplication with optional accumulation
*  Maximum or minimum value driven lane selection operations
* Inverse square-root approximation
* Comprehensive data-structure load instructions, including register-bank-resident table lookup

See the ARM Architecture Reference Manual for details of the extension register set.
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Generic Interrupt Controller (GIC)

Functional Description

The GIC is an ARM Architecture compliant System-on-Chip (SoC) peripheral. It is a high-performance, area-opti-

mized interrupt controller. The GIC implements the ARM Generic Interrupt Controller Architecture. The GIC

takes interrupts asserted at the system level and signals them to each connected processor as appropriate. The GIC

has the following features.

* Registers for managing interrupt sources, interrupt behavior, and interrupt routing to one or more processors

* Support for the ARM architecture Security Extensions

* Support for enabling, disabling, and generating processor interrupts from hardware (peripheral) interrupt sour-

ces
*  Support for generating software interrupts

* Support for interrupt masking and prioritization

Refer to GIC Overview for more information on the ADSP-SC58x specific configuration of GIC.

Table 2-1: ADSP-SC58x GIC Interrupt List

Module Event/Interrupt SEC ID GICID SEC/GIC Interrupt Name
GIC Software Interrupt 0, core reset N/A 0 GIC_SOFT00
GIC Software Interrupt 1, undefined instruction N/A 1 GIC_SOFTO01
GIC Software Interrupt 2, supervisor call N/A 2 GIC_SOFTO02
GIC Software Interrupt 3, prefetch abort N/A 3 GIC_SOFT03
GIC Software Interrupt 4, data abort N/A 4 GIC_SOFT04
GIC Software Interrupt 5, reserved N/A 5 GIC_SOFTO05
GIC Software Interrupt 6, IRQ interrupt N/A 6 GIC_SOFT06
GIC Software Interrupt 7, FIQ interrupt N/A 7 GIC_SOFT07
CORE Cortex A5 L2 Cache 22 54 C0_L2CC
CORE Cortex A5 L1 Parity 23 55 CO0_L1_PERR
CTI Cortex A5 CTI 0 Reserved 284 ECT_CO0_EVT
PMU Cortex A5 Performance Monitoring Reserved 285 C0_PMUIRQ

A5 Configurations

The following are the Cortex A5 and ADSP-SC58x configurations.
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Functional Description

A5 Configurations

Table 2-2: A5 Core Configuration

Core Feature Comment

JAZELLE Support

Implemented

NEON Engine Implemented

FPU Implemented

Instruction cache size 32 KB

Data cache size 32 KB

A5 Configuration Signals

Table 2-3: A5 Configuration Signals

Configuration

A5 TRM Signal Name

Comment

Default Exception Handler Endianness

CFGEND

Little Endian

CPU ID field

CLUSTERID(3:0]

4'b0000

Disable Write access to some CP15 registers

CP15SDISABLE

Not Enabled

Default exception handling state

TEINIT

ARM Mode

Exception vectors' location at reset

VINITHI

start exception vectors at address 0x00000000

Disable invalidate entire data cache, instruc-
tion cache and TLB at reset

L1IRSTDISABLE

Disabled

Enable the RAM interface clamps

CPURAMCLAMP

clamps not active

A5 Power Modes

Table 2-4: ARM Core Power Modes

Mode

Comment

Run mode

Supported

Standby mode

Supported

Dormant mode

Not Supported

Shutdown mode

Not Supported

L2CC Configuration Signals

Table 2-5: L2CC Configuration Signals

Configuration

L2CC TRM Signal Name

Comment

Associativity

ASSOCIATIVITY 8-Way
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Table 2-5: L2CC Configuration Signals (Continued)

Functional Description

Configuration L2CC TRM Signal Name Comment
Cache controller cache ID CACHEID[5:0] 0

Adderess filtering Enable out of reset CFGADDRFILTEN Enabled
Address filtering End Address out of reset CFGADDRFILTEND[11:0] OxFFF
Adderess filtering Start Address out of reset CFGADDRFILTSTART[11:0] 0x201

Endian mode for accessing configuration registers out of reset

CFGBIGEND

Little-endian

Base address for accessing configuration registers REGFILEBASE[19:0] 0x10000
Size of ways WAYSIZE[2:0] 32 KB
L2CC Power Down Modes
Table 2-6: L2CC Power Down Modes

Mode Comment
Run mode Supported
Dynamic Clock Gating Supported
Standby mode Not Supported
Dormant mode Not Supported
Shutdown mode Not Supported
L2CC Configuration
Table 2-7: L2CC Configuration

Feature Comment
Cache way size 32 KB
Associativity 8 Ways
Default RAM latencies 2 cycles

DATA RAM banking Disabled

Slave port 1 present Enabled
Master port 1 present Enabled

Parity logic Enabled

Lock down by master Enabled

Lock down by line Enabled
Address filtering Enabled
Speculative reading Disabled
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Clock Generation Unit (CGU)

3 Clock Generation Unit (CGU)

The Clock Generation Unit (CGU) includes the phase locked loop (PLL) and the PLL control unit (PCU). The
PLL generates a master clock that runs at a frequency that is a multiple of the CLKIN input clock frequency. The
PCU divides down the master clock to generate various system clocks and synchronization signals.

CGU Features

The CGU module supports the following features:

* Provides smooth transitions from the current clock condition to a new condition with PLL logic and executes
the changes to clocks due to register programming

* Provides PLL and clock domain status reporting for event management
* Supports the capability to bypass the PLL for power savings

* Manages power dynamically through software, allowing the dynamic control of the core clock frequency
(fccry) of the processor

* Controls clock gating of core and system clocks

NOTE: For more information about processor-specific CGU features, see the processor data sheet.

CGU Functional Description

The CGU generates all on-chip clocks and synchronization signals based on the programmed PLL multiplication
factor and dividers. The CGU provides the following functionality.

Change the PLL clock frequency

The CGU allows programs to change the PLL clock frequency by writing new values to bits in the control
register. Any time the PLL relocks, the CGU aligns all core and system clocks.
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Change other clock frequencies

The CGU allows programs to change the CCLKn, SYSCLK, SCLKn, DCLK, and OCLK frequencies by writ-
ing values to the CGU DIV register. Any time the clock frequency is changed, the OCLK, CCLKn, SYSCLK,
DCLK and SCLKn clocks exit the frequency change sequence aligned.

Perform clock alignment
The CGU can align all clocks by writing to the CGU DIV register. This function aligns all PLL-based clocks.

For more information on these functions, see the CGU Programming Model section.

ADSP-SC58x CGU Register List

The clock generation unit (CGU) includes the phase locked loop (PLL) and the PLL control unit (PCU). The PLL
generates a clock, running at a frequency that is a multiple of the CLKIN input clock's frequency. The CGU also
generates all on-chip clocks and synchronization signals. The PCU permits application software control of the PLL's
operation. A set of registers govern CGU operations. For more information on CGU functionality, see the CGU
register descriptions.

Table 3-1: ADSP-SC58x CGU Register List

Name Description

CGU_CCBF DIS Core Clock Buffer Disable Register

CGU CCBF STAT Core Clock Buffer Status Register
CGU_CLKOUTSEL CLKOUT Select Register

CGU_CTL Control Register

CGU_DIV Clocks Divisor Register

CGU_OSCWDCTL Oscillator Watchdog Register

CGU_PLLCTL PLL Control Register

CGU_REVID Revision ID Register

CGU_SCBF _DIS System Clock Buffer Disable Register
CGU_SCBF_STAT System Clock Buffer Status Register
CGU_STAT Status Register

CGU_TSCOUNTO Time Stamp Counter 32 LSB Register
CGU_TSCOUNT1 Time Stamp Counter 32 MSB Register
CGU_TSCTL Time Stamp Control Register

CGU_TSVALUEO Time Stamp Counter Initial 32 LSB Value Register
CGU_ TSVALUEL Time Stamp Counter Initial MSB Value Register

ADSP-SC58x CGU Interrupt List
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Table 3-2: ADSP-SC58x CGU Interrupt List

Interrupt | Name Description Sensitivity DMA
ID Channel
1 CGUO_EVT CGUO Event Edge

2 CGUI_EVT CGUI Event Edge

ADSP-SC58x CGU Trigger List

Table 3-3: ADSP-SC58x CGU Trigger List Masters

Trigger ID | Name Description Sensitivity
1 CGUO_EVT CGUO Event Edge
2 CGUl_EVT CGU1 Event Edge

Table 3-4: ADSP-SC58x CGU Trigger List Slaves

Trigger ID | Name Description Sensitivity

None

CGU Definitions

DPM

The dynamic power management (DPM) works with the CGU to provide flexible power dissipation modes for the
processor.

PCU

The PLL control unit (PCU) in the CGU controls PLL operations. All the MMR registers of the CGU are imple-
mented in this unit.

PLL
The phase-locked loop (PLL) operates within the CGU.

RCU

The reset control unit (RCU) provides input to the CGU to manage clocks during processor reset.

CDU

The clock distribution unit distributes the clocks from the CGU to different clock domains
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CGU

The clock generation unit (CGU) is comprised of the PLL and PCU. The CGU generates the clocks listed in the
Clock Descriptions table.

Table 3-5: Clock Descriptions

Clock Description

CCLKO0_0 CCLKO derived from CGUO
CCLK1_0 CCLK1 derived from CGUO
SYSCLK_0 SYSCLK derived from CGUO
SCLKO0_0 SCLKO derived from CGUO
SCLK1_0 SCLK1 derived from CGUO
DCLK_0 DCLK derived from CGUO
OCLK_0 OCLK derived from CGUO
CCLKO_1 CCLKO derived from CGU1
CCLK1_1 CCLKI1 derived from CGU1
SYSCLK 1 SYSCLK derived from CGU1
SCLKO _1 SCLKO derived from CGU1
SCLK1_1 SCLK1 derived from CGU1
DCLK_1 DCLK derived from CGU1
OCLK_1 OCILK derived from CGU1

CGU PLL Block Diagram

The CGU PLL Block Diagram provides a top-level block diagram of the phase locked loop (PLL). The main blocks
of the PLL are the phase/frequency detector (PFD), the charge pump, the loop filter, and the voltage controlled
oscillator (VCO). The VCO multiplies the SYS_CLKINXx input to a higher frequency.
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Figure 3-1: CGU PLL Block Diagram (x=0 CGUO, x=1 CGU1)

The SYS_CLKOUT Generation figure is a conceptual representation of the CLKOUT module. Different clocks
that originate from the CGU blocks are available on the SYS_CLKOUT output pin. The selection of the clock out-
put on the SYS_CLKOUT pin is controlled by the CGU CLKOUTSEL.CLKOUTSEL bit field.

Additional configuration options are configured using the Clock Distribution Unit. See CDU Clock Configuration

SYS_CLKINO \
—

SYS_CLKIN1

Options.

SYSCLK_0
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CLKOO

° SYS_CLKOUT
>

CLKO3

CLKOS

cLKO7
—{ 4

CLKO8 m
= /H

CLKOUTSEL[3:0]

Figure 3-2: SYS_CLKOUT Generation

NOTE: The processor supports two PLLs (CGU1-0), see the CDU Block Diagram figure in the Clock Distribu-
tion (CDU) chapter. The configuration of CGUO is mandatory because it provides the clock to the chip
infrastructure (Fabric, L2 cache, L2 system, SEC and GIC) and to some high speed peripherals.
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CGU Operating Modes

The CGU does not have configurable operating modes, but CGU operations affect the operating modes of other
modules. Some CGU operation issues that affect operation of other modules include the following:

* The PLL of the CGU operates in either normal mode (CGU clock divisors applied) or bypass mode (CGU
PLL is bypassed and clock divisors ignored).

* The SCB uses the CGU for clock synchronization across clock domains. For more information, see System
Crossbars (SCB).

* The DPM uses the CGU for clock management as power state transitions occur. For more information, see the
Dynamic Power Management (DPM) chapter.

* The CGU uses clock gating control to obtain flexible low-power modes.

CGU Power-up Sequence

See the product data sheet for exact power-up requirements. The processor is configured to come up in clock bypass
mode. The programs is required to configure full speed clocks and safety monitors. CLKINO and all supplies should
be stable before the SYS HWRST signal is deasserted. CLKIN1 should be stable before operation of OCU safety
unit.

CGU Event Control

The CGU generates an event or error for several different reasons.
CGU Events

After a frequency change, a CGU event indicates that the PLL has locked and clocks are synchronized. If a core was

idled while changing frequencies, the CGU can use an event interrupt to break the core idle. While in active mode,
a CGU event indicates that the PLL has locked.

CGU Errors
A CGU error occurs under following conditions:

* A write access to the CGU DIV register triggers an alignment sequence while the PLL is locked and is still
aligning the clocks.

The CGU_ STAT.WDIVERR bit state indicates this error. If this error occurs, clear the
CGU_STAT.WDIVERR bit and rewrite the desired values to the CGU DIV register.

* A change to the CGU DIV register occurs while the PLL is locked and is still aligning the clocks

The CGU_STAT.WDIVERR bit state indicates this error. If this error occurs, clear the
CGU_STAT.WDIVERR bit and rewrite the desired values to the CGU DIV register.
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* A write access to the CGU_CTL. DF bit field occurs or a write access to the CGU CTL .MSEL bit field occurs
while the PLL is locking.

The CGU_STAT .WDFMSERR bit state indicates this error. If this error occurs, wait until the PLL has finished
locking, clear the error, and rewrite the desired value change.

* A clock divisor value error occurs when the CCLK divisor is greater than the SYSCLK divisor. For example, the
CGU DIV.CSEL is greater than CGU DIV.SYSSEL.

The CGU_STAT.WDIVERR bit state indicates this error. If this error occurs, clear it. The CGU writes new
values to the CGU_DIV.CSEL bit field, so the field is less than or equal to the CGU_DIV.SYSSEL bit field
value.

The CGU monitors changes to the following fields:
¢ CCLK Divisor - CGU DIV.CSEL

* SYSCLK Divisor - CGU DIV.SYSSEL

CGU Generated Bus Errors

The CGU generates a bus error when a read or write transaction is attempted to an unused address within the CGU
address range. It also generates a bus error when a misaligned access is made to a CGU register. In addition to the
bus error, the CGU_STAT . ADDRERR bit is set. If a write to a write-protected CGU register is attempted, the CGU
generates a bus error. In addition, the CGU_STAT . LWERR bit is set.

Oscillator Watchdog

The oscillator watchdog detects the absence of input clock transitions and provides a fault warning through the

SYS FAULT pin. To detect harmonic or subharmonic crystal oscillator behavior, the watchdog (under programma-
ble control) also detects and reports input oscillator frequencies above and below the specified limits. Use an internal
asynchronous, local 1-MHz oscillator combined with a series of programmable counters for this detection. Set the
CGU_OSCWDCTL.MONDIS bit and clear the CGU_ OSCWDCTL.FAULTEN bit in the control register to optional-
ly disable all the input clock monitor and fault detection functions.

Set the CGU_OSCWDCTL . HODEN bit to enable harmonic oscillation detection. The CGU uses the
CGU_OSCWDCTL . HODF bit field to indicate the desired lower fail limit for the harmonic oscillation detection in
MHz. The upper limit is always twice the lower limit. The HODF Settings for Different Input Clock Frequencies
table shows an example of the CGU OSCWDCTL . HODF bit settings for different input clock frequencies.

Table 3-6: HODF Settings for Different Input Clock Frequencies

CGU_OSCWDCTL. |Subharmonic Fre- Nom. Lower Fail Input Clock Fre- Nom. Upper Fail Second Harmonic
HODF([5:0] quency (MHz) Limit (MHz) quency (MHz) Limit (MHz) Frequency (MHz)
14 10 14 20 28 40
21 15 21 30 42 60
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The CGU uses the CGU_OSCWDCTL . BOUF asynchronous control bit field to indicate the desired upper fail limit
for the bad oscillation detection. Set the CGU OSCWDCTL . BOUEN bit to enable upper-limit bad oscillation detec-
tion. A bad oscillation detection condition signals a fault before any processor operations occur. This detection oc-
curs (even in bypass mode) whenever a clock frequency exceeds its specifications.

The CGU_OSCWDCTL.BOUF =0 operation starts with a target of 32 MHz and each additional LSB increases the
frequency test limit by 2 MHz. For example:

Target Upper Frequency Limit = CGU_OSCWDCTL.BOUF x 2 MHz + 32 MHz

The CGU STAT.OSCWDSTATFC status bits indicate the nature of the fault. The Fault Map table shows the fault
values.

Table 3-7: Fault Map

CGU_STAT . OSCWDSTATFC Bitfield Values Fault Type

0 No Fault

1 No Input Clock

Subharmonic CLKIN

2

3 Harmonic CLKIN

4 No AUX_CLK

5 CLKIN > Upper Freq Limit (BOUF)
6

7

Reserved

Multiple Limit Faults

There is a priority to the faults given in the case of multiple fault errors. The highest priority is given to No Input
clock followed by No AUX_CLK. The other three fault cases share the lowest priority. Multiple limit faults are as-
serted if more than one type of subharmonic CLKIN, harmonic CLKIN, or BOUF faults are observed.

NOTE: All the CGU STAT.OSCWDSTATEC faults other than the absence of AUX_CLK (for example,
CGU_STAT.OSCWDSTATFEC =4) are not reliable and used for debug only.

NOTE: Program and enable the OSCWDOG to match the actual crystal, before bringing the PLL out of bypass.

CGU Programming Model

The programming model for the CGU involves the various mode configuration techniques.

Configuring CGU Modes

Use the following procedures to configure the clocks and PLL.

NOTE: The program needs to perform the following sequence only once, after coming out of reset, inside the ap-
plication, before changing clocks. This sequence clears the CGU_STAT . CLKSALGN bit:
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Configuring CGU Modes

*pREG CGUO_ PLLCTL |= BITM CGU PLLCTL PLLBPCL; // come out of bypass and enter
Full ON
while ( (pADI CGUO ->STAT & OxF) != 0x5 ) { } // poll

// now clocks are running with hardware default divisors.
// now program can change frequencies If desired the program can put the PLL
again into bypass.

Changing Clock Frequencies

Applications change clock frequencies in two ways. The first way is modifying the PLL multiplication value by writ-
ing to the CGU CTL register and the second is modifying the clock dividers by writing to the CGU DIV register.
Both actions have different implications even if the frequencies of the final clock are the same. Write accesses to
change the CGU CTL.DF or CGU_ CTL.MSEL bit fields while the PLL is locking set the
CGU_STAT.WDFMSERR error bit. The CGU STAT .WDIVERR error bit is set when one of following accesses is
attempted while the PLL is locked, but still aligning the clocks:

* A write access to the CGU DIV register to trigger an alignment sequence

* A write access to the CGU DIV register to change the CGU DIV.CSEL, CGU DIV.SYSSEL,
CGU_DIV.SOSEL,CGU_DIV.SlSEL,OrCGU_DIV.DSELbﬁS

Read-after-write accesses to these registers return the new value, even if the frequency of the clock change is still in-
progress.

Modifying the PLL multiplier requires the PLL to relock. Once the PLL locks, the CGU synchronizes the clocks.
Changes to the CGU_CTL.DF or CGU_CTL.MSEL bit field result in bypassing the PLL. By setting the
CGU_CTL.WFT bit, programs force the PLL to wait for all the cores to return to their idle or reset states before the
frequency changes. If necessary, clear the CGU_DIV.UPDT bit to avoid multiple clock alignment sequences. If the
CGU_ DIV register is not updated, the CGU uses the current values to determine the frequencies of the clock. It is
the programs responsibility to guarantee that the new CGU _CTL.DF or CGU CTL.MSEL and CGU DIV combi-
nations are legal.

Changing the PLL Clock Frequency

To change the phase-locked loop clock (PLLCLK) frequency, write new values to the CGU CTL.MSEL field or
CGU_CTL. DF field. Any time the PLL relocks, all core and system clocks are aligned.

1. Read CGU STAT register and verify that:
a. The CGU_STAT.PLLEN bit =1 (PLL enabled)
b. The CGU STAT.PLOCK bit =1 (PLL is not locking)
c. The CGU_STAT.CLKSALGN bit =0 (clocks aligned)

2. Write the desired values to the clock divisor select fields of the CGU DIV register with the CGU DIV .UPDT
bit =0.

3. Write the desired values to the CGU CTL.DF and CGU CTL.MSEL fields.
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a. To change the PLL frequency while the cores are idle, write to the CGU CTL register with the
CGU CTL.WFT bit =1,

b. To change the PLL frequency while the cores are active, write to the CGU CTL register with the
CGU_CTL.WFT bit =0.

This sequence performs these actions:
1. Updates the corresponding CGU registers
2. Bypasses the PLL
3. Makes the PLL lock to the new values in the CGU_CTL.MSEL or CGU_CTL. DF fields
4. Changes the clock frequencies
5. Exits the PLL bypass with all clocks aligned
When exiting the PLL bypass state, a CGU event occurs.

The CGU STAT register exits this sequence with the CGU STAT . PLLEN bit =1, the CGU_STAT . PLOCK bit =1,
the CGU_STAT . PLLBP bit =0, and the CGU_STAT . CLKSALGN bit =0. Poll the CGU_STAT . PLOCK bit,
CGU_STAT.PLLBP bit, and CGU STAT.CLKSALGN bit to discover when the PLL is locked and the clocks are
aligned.

Changing the frequency of the PLL is allowed while the PLL is bypassed. But, the new PLLCLK frequency is not
used until the PLL is no longer bypassed.

Changing the CCLKn or SYSCLK Frequency Without Modifying the PLLCLK Frequency

To change the clock frequencies, write new values to CGU DIV .CSEL or CGU DIV.SYSSEL bits. The frequen-
cy change occurs only when the PLL is not bypassed. Any time the CCLKn or SYSCLK clock frequencies are
changed, they exit the frequency change sequence aligned.

1. Read the CGU STAT register to verify that the CGU_STAT . CLKSALGN bit =0 (clocks aligned).

2. Write the desired CGU _DIV.CSEL, CGU DIV.SYSSEL, and CGU DIV.OSEL bit field values with the
CGU_DIV.UPDT bit= 1.

ADDITIONAL INFORMATION: This write updates the CGU DIV register, changes the SCLK7 and SYSCLK
frequencies, and aligns the clocks. When the clocks are aligned, a CGU event occurs.

The CGU STAT register exits this sequence with the CGU STAT . CLKSALGN bit =0. Poll the
CGU_STAT.CLKSALGN bit to discover when the clocks are aligned. Any write attempt to change the

CGU DIV.SOSEL or CGU DIV.SI1SEL bit fields while CGU STAT.CLKSALGN bit =1 (clocks alignment in
progress) triggers an MMR access bus error and the CGU DIV register is not modified.

Programming the SYSCLK frequency to a higher value than CCLK# also triggers an MMR access bus error and the
CGU DIV register is not modified.
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Writing to the CGU DIV register is allowed while the processor is in active (PLL bypassed) mode. But, the effect of
the write is visible only after the transition to full-on (PLL not bypassed) mode.

Accessing the DDR memory while changing the SYSCLK frequency is not supported and can have unpredictable
results.

Changing the OCLK Frequency

To change the OCLK clock frequency, write a new CGU_DIV.OSEL bit value. Any time the OCLK clock frequen-
cy is changed, the OCLK, CCLKn, SYSCLK, and SCLK#n clocks exit the frequency change sequence aligned.

1. Read the CGU STAT register to verify that the CGU STAT .CLKSALGN bit =0 (clocks aligned).
2. Write the desired CGU DIV.OSEL value with the CGU_DIV.UPDT bit =1.

ADDITIONAL INFORMATION: This write updates the CGU DIV register, changes the OCLK frequency,
and aligns all clocks except OCLK.

The CGU STAT register exits this sequence with the CGU STAT . CLKSALGN bit =0. Poll the
CGU_STAT.CLKSALGN bit to discover when the clocks are aligned. Any write attempt to change the
CGU_DIV.DSEL field while the CGU STAT.CLKSALGN bit =1 (clock alignment in progress) triggers an MMR
access bus error and the CGU DIV register is not modified. When the clocks are aligned, a CGU event occurs.

Writing to the CGU_DIV.OSEL bit field is allowed while the processor is in active (PLL bypassed) mode. But, the
effect of the write is visible only after the transition to full-on (PLL not bypassed) mode.

Aligning All Clocks

To align the clocks, write 1 to the CGU DIV.ALGN bit. The frequency can be changed, if necessary. The clocks
aligned include:

* CCLKn
s SYSCLK
e SCLKn
* DCLK
* OCLK

1. Read the CGU STAT register to verify that CGU STAT . CLKSALGN bit =0 (clocks aligned).
2. Write 1 to the CGU_DIV.ALGN bit. All other fields can change.

ADDITIONAL INFORMATION: This write does not alter the CGU DIV register unless one of the clock-se-
lect fields is modified. When the clocks are aligned, a CGU event occurs.
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The CGU STAT register exits this sequence with the CGU STAT . CLKSALGN bit =0. Poll the
CGU_STAT.CLKSALGN bit to discover when the clocks are aligned. Any write to the CGU DIV register intended
to align clocks or to change a clock select field while the CGU STAT . CLKSALGN bit =1 (clocks alignment in pro-
gress) triggers an MMR access bus error. And, the CGU DIV register is not modified.

Writing 1 to the CGU_DIV.ALGN bit has no effect while the processor is in active (PLL bypassed) mode.

The CGU does not support accessing the DDR memory while changing the SYSCLK or DCLK frequencies. This
type of access can have unpredictable results.

Shutting Off CCLKn From Another Master

CCLKn can be shut off to save power when it is not in use.

1. Disable interrupts to core n.

2. Setthe RCU SIDIS.SI[n] bit to disable the interfaces of core n in order to:
a. Stop DMA accesses to its L1.
b. Stop accesses to memory to core 0.
c. Stop accesses to MMRs.

3. Test the RCU SISTAT.SI[n] bit to detect when accesses to core n have been disabled and all the pending
transactions have completed.

N

. Set the CGU_CCBF_DIS.CCBFO bit to disable the CCLKz buffer.
5. Check the CGU_CCBF_STAT.CCBFO bit.

If the CGU_CCBF STAT.CCBFO bit is set, continue.

Reenable CCLKn From Another Master
1. Clear the CGU_CCBF_DIS.CCBFO to enable CCLKn.
2. Check the CGU_CCBF_STAT.CCBFO bit.
a. If the CGU CCBF DIS.CCBFO bit is cleared, continue.

3. Clear the RCU SIDIS.SI[n] bit. The core deasserts its acknowledge signal in response to the
RCU_SYSRSTOsignal. This operation clears the RCU SISTAT.SI [n] bit.

Valid Clock Multiplier Settings

Processor operations depend on valid settings in the CGU CTL and CGU DIV registers. These registers control the
clock multiplier and divisor values. Set these registers such that the minimum and maximum clocks specified in the
data sheet are not violated. All other clock specifications in the data sheet must also be adhered to for correct opera-
tion of the processor.
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NOTE: The frequency of any processor core clock to the SYSCLK is either 1:1 or 2:1 only.

PLL Bypass and PLL Disable

Writing 1 to the CGU_PLLCTL.PLLBPST bit tells the PLL to apply OSC_CLKIN clock to CCLK, SYSCLK,
SCLKO, SCLK1, DCLK (PLL Bypass), and OCLK outputs. Writing 1 to the CGU PLLCTL.PLLBPCL bit tells the
PLL to exit its PLL Bypass state and make all output clocks align and transition to their programmed frequencies.

The PLL can be disabled by clearing CGU PLLCTL.PLLEN bit while in the bypass state. If necessary, clock buf-
fers can be disabled. CCLKO and CCLKI clocks can be disabled or enabled by writing 1 or 0 to the corresponding
bit in the CGU CCBF DIS register. To know which Core clock buffers are enabled or disabled, software reads the
CGU CCBEF STAT register. To know which Core clock buffers were disabled since the last read, software reads the
CGU CCBEF STAT register. The SCLK0O, SCLK1, DCLK and OCLK clocks can be disabled or enabled by writing 1
or 0 to the corresponding bit in the CGU SCBF DIS register. Software cannot disable SYSCLK.

ADSP-SC5xx Specific Information

The processor has two system crystal oscillators and two system CGU units to provide the clocks to the system.
Both of the CGUs come up in bypass mode out of reset.

CGUO is the main CGU which provides the SYSCLK (SYSCLK_0), SCLKO (SCLKO_0), and SCLK1 (SCKL1_0) to
the system buses, infrastructure, and most of the peripherals. The rest of the clock outputs from the two CGUs can
be routed to a specific peripheral and the cores in the system. For more details, refer to the Clock Distribution Unit

(CDU) chapter.

NOTE: Frequency ratios of Core clock to SYSCLK are either 2:1 or 1:1.

The processor supports no other frequency ratios. Program the divider/CDU values for the CLKOO, CLKO1, and
CLKO?2 caretully in relation to the divider programming for the SYSCLK.

ADSP-SC58x CGU Register Descriptions

Clock Generation Unit (CGU) contains the following registers.

Table 3-8: ADSP-SC58x CGU Register List

Name Description

CGU_CCBF_DIS Core Clock Buffer Disable Register
CGU_CCBF_STAT Core Clock Buffer Status Register
CGU_CLKOUTSEL CLKOUT Select Register
CGU_CTL Control Register

CGU_DIV Clocks Divisor Register
CGU_OSCWDCTL Oscillator Watchdog Register
CGU_PLLCTL PLL Control Register
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Table 3-8: ADSP-SC58x CGU Register List (Continued)

Name Description

CGU_REVID Revision ID Register

CGU_SCBF DIS System Clock Buffer Disable Register
CGU_SCBF STAT System Clock Buffer Status Register

CGU_STAT Status Register

CGU_TSCOUNTO Time Stamp Counter 32 LSB Register
CGU_TSCOUNT1 Time Stamp Counter 32 MSB Register
CGU_TSCTL Time Stamp Control Register

CGU_ TSVALUEO Time Stamp Counter Initial 32 LSB Value Register
CGU_TSVALUEL Time Stamp Counter Initial MSB Value Register
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Core Clock Buffer Disable Register

The CGU CCBF DIS register controls each core's clock buffer to determine if the CCLK is enabled.
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Figure 3-3: CGU_CCBF_DIS Register Diagram

Table 3-9: CGU_CCBEF_DIS Register Fields

Bit No. Bit Name Description/Enumeration
(Access)

31| LOCK Lock.
(R/W) If set (=1) the CGU_CCBF DIS.LOCK bit locks the CGU CCBF DIS register.

0 | Unlock register

—_

Lock register

1 | CCBF1 Core Clock Buffer 1.
(RIW) The CGU_CCBF_DIS.CCBF1 bit enables (=0) or disables (=1) CCLK1s buffer.
0 | CCBF0 Core Clock Buffer 0.
(R/W) The CGU_CCBF_DIS.CCBFO bit enables (=0) or disables (=1) CCLKOs buffer.
0 | Enable buffer
1 | Disable buffer
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ADSP-SC58x CGU Register Descriptions

Core Clock Buffer Status Register

The CGU CCBF STAT register shows which core clock buffer(s) are disabled. For example clearing the
CGU CCBF DIS.CCBFO bit clears the CGU CCBF STAT.CCBFO bit after a number of cycles. To guarantee
that the correct value is read, this register should be read twice and the second result used.

CCBF1 (R)

1514 13 12 1110 9 8 7 6 5 4 3 2 1 0

fofo]oJofo]o]oJoJo]o]ofofo]o]o]o]

Core Clock Buffer 1

31 30 29

'Tl 'Tl— CCBF0 (R)

Core Clock Buffer 0

28 27 26 25 24 23 22 21 20 19 18 17 16

fofo]oJofo]o]oJoJo]o]ofofo]o]o]o]

Figure 3-4: CGU_CCBF_STAT Register Diagram

Table 3-10: CGU_CCBF_STAT Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
1| CCBF1 Core Clock Buffer 1.
(R/NW) The CGU_CCBF_STAT.CCBF1 bit reports the status of the
CGU_CCBF_DIS.CCBF1 bit where 0 = enabled and 1 = disabled.
0 | Enabled
1 | Disabled
0 | CCBFO Core Clock Buffer 0.
(R/INW) The CGU_CCBF_STAT.CCBFO bit reports the status of the
CGU_CCBF DIS.CCBFO bit where 0 = enabled and 1 = disabled.
0 | Enabled
1 | Disabled
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ADSP-SC58x CGU Register Descriptions

CLKOUT Select Register

The CGU CLKOUTSEL selects the signal that the CGU drives through the CLKOUT multiplexer. Also, this regis-
ter selects the divisor for the USBCLK output.
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Figure 3-5: CGU_CLKOUTSEL Register Diagram

Table 3-11: CGU_CLKOUTSEL Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31 | LOCK Lock.
(R/W) If the global lock bit is set (SPU_CTL.GLCK bit =1) and the
CGU_CLKOUTSEL. LOCK bit is set, the CGU CLKOUTSEL register is read only
(locked).
0 | Unlock
1|Lock
21:16 | USBCLKSEL USBCLK Select.
(R/W) The CGU_CLKOUTSEL.USBCLKSEL selects the divisor in the USBCLK equation:

USBCLK frequency = (USB PLL frequency) / (CGU_CLKOUTSEL.USBCLKSEL
+1)

Where the value of CGU CLKOUTSEL.USBCLKSEL is between 0 and 63.

0| USBCLKSEL =0

63 | USBCLKSEL = 63

4:0 | CLKOUTSEL CLKOUT Select.
(R/W) The CGU_CLKOUTSEL.CLKOUTSEL selects the signal that the CGU drives
through the CLKOUT pin multiplexer.
0 | CLKINO
1 |CLKIN1

2 | CGU_0.SYSCLK

CLKOO0

(S8
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ADSP-SC58x CGU Register Descriptions

Table 3-11: CGU_CLKOUTSEL Register Fields (Continued)

Bit No. Bit Name Description/Enumeration

(Access)

CLKO2

CLKO3

CLKO5
CLKO7
CLKO8

O | 0| N | & | W |

Reserved

10 | Reserved

11 | Reserved

12 | Reserved

13 | Reserved

14 | Reserved

15 | Reserved

16 | Reserved

17 | Reserved

18 | Reserved

19-31 | Reserved
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ADSP-SC58x CGU Register Descriptions

Control Register

The CGU CTL controls the clock generation divisors for SYS_CLKIN and the PLL. Read after write accesses to the
CGU_CTL register returns the new value even if the clock's frequency change is still in progress.
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Lock Wait For Idle

Figure 3-6: CGU_CTL Register Diagram

Table 3-12: CGU_CTL Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31| LOCK Lock.
(R/IW) If the global lock bit is set (SPU_CTL.GLCK bit =1) and the CGU_CTL.LOCK bit is
set, the CGU_CTL register is read only (locked).
0 | Unlock
1 |Lock
30 | WFI Wait For Idle.
(R/W) Modifying the PLL multiplier requires the PLL to re-lock and once the PLL locks,

clocks have to be synchronized. Changes to the CGU_CTL.MSEL and the
CGU_CTL. DF bit values results in bypassing the PLL.

The CGU_CTL.WFI bit forces the PLL to wait for all processor cores to be in an idle
or reset state before changing frequencies as a result of changes to the
CGU_CTL.MSEL or CGU_CTL. DF bits. Write accesses to the CGU CTL to change
the CGU_CTL.DF or CGU_CTL.MSEL bit values while the PLL is locking sets the
CGU_STAT.WDFMSERR bit.

0 | Update Immediately

—_

Wait for Idle
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ADSP-SC58x CGU Register Descriptions

Table 3-12: CGU_CTL Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
14:8 | MSEL Multdiplier Select.
(R/W) The CGU_CTL.MSEL bit field selects the multiplier in the PLLCLK equation:
PLLCLK frequency = (SYS_CLKIN frequency / (DF+1)) * MSEL
Where the value of MSEL is between 1 and 127.
0| MSEL = 128
1-127 |MSEL = 1 t0 127
0 |DF Divide Frequency.
(RIW) The CGU_CTL. DF bit selects whether or not the CLKIN input is divided by two be-

fore being passed to the PLL.

0 | Pass OSC_CLKIN to PLL

—_

Pass OSC_CLKIN/2 to PLL
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Clocks Divisor Register

ADSP-SC58x CGU Register Descriptions

The CGU DIV register controls clock divisors for core clocks, system clocks, external (off core) memory clocks, and
output clock. Read after write accesses to the CGU DIV register returns the new value even if the clock's frequency

change is still in progress.

1514 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
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SYSSEL (R/W) SOSEL (R/W)
SYSCLK Divisor SCLK 0 Divisor
31 30 29 28 27 26 25 24 23 22 21 20,19 18 17 16
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LOCK (R/W) —'Tl L pseL W)
Lock DCLK Divisor
UPDT (R/W) OSEL (R/W)
Update Clock Divisors OCLK Divisor
ALGN (RO/W)
Align

Figure 3-7: CGU_DIV Register Diagram

Table 3-13: CGU_DIV Register Fields

Bit No.
(Access)

Bit Name

Description/Enumeration

31
(R/W)

LOCK

Lock.

If the global lock bit is set (SPU_CTL.GLCK bit =1) and the CGU_DIV.LOCK bit is
set, the CGU_ DIV register is read only (locked).

0| Unlock

1| Lock

30
(R/W)

UPDT

Update Clock Divisors.

The CGU_DIV.UPDT controls whether the CGU drives new CGU_DIV.CSEL,
CGU_DIV.SYSSEL,CGU DIV.SOSEL,CGU DIV.S1SEL,CGU DIV.DSEL,
and CGU_DIV.OSEL values to PLL after CGU_DIV register update.

0 |No PLL Update

—_

Drive Updated SEL Values to PLL
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ADSP-SC58x CGU Register Descriptions

Table 3-13: CGU_DIV Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
29 [ALGN Align.

(RO/W) The CGU_DIV.ALGN directs the CGU to align the PLL-based clocks. The divisor se-
lections (CGUiDIV .CSEL,CGU_DIV.SYSSEL, CGU DIV.SOSEL,
CGU_DIV.S1SEL,CGU_DIV.DSEL, and/or CGU DIV.OSEL) do not have to
change.

0| No Action
1 | Align PLL Clocks
28:22 | OSEL OCLK Divisor.
(R/IW) The CGU DIV.OSEL selects the divisor in the OCLK equation:
OCLK frequency = (SYS_CLKIN frequency / (DF+1)) * MSEL / CGU_DIV.OSEL
Where the value of CGU_DIV.OSEL is between 1 and 127.
0| OSEL =128
1-127 | OSEL = 1 to 127
20:16 | DSEL DCLK Divisor.
(R/W) The CGU_DIV.DSEL selects the divisor in the DCLK equation:
DCIK frequency = (SYS_CLKIN frequency/(DF+1)) MSEL/CGU_DIV.DSEL
Where the value of CGU_DIV.DSEL is between 1 and 31.
0| DSEL = 32
1-31 | DSEL =1 to 31
15:13 | SISEL SCLK 1 Divisor.
(R/IW) The CGU_DIV.SI1SEL selects the divisor in the SCLK1 equation:
SCLK1 frequency = (SYSCLK frequency) / CGU_DIV.S1SEL
Where the value of CGU_DIV.S1SEL is between 1 and 7.
0|SISEL =8
1-7|S1SEL=1t0 7
12:8 | SYSSEL SYSCLK Divisor.
(RIW) The CGU_DIV.SYSSEL selects the divisor in the SYSCLK equation:

SYSCLK frequency = (SYS_CLKIN frequency/(DF+1)) MSEL/CGU_DIV.SYSSEL
Where the value of CGU_DIV.SYSSEL is between 1 and 31.

0|SYSSEL = 32

1-31 | SYSSEL = 1 to 31
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ADSP-SC58x CGU Register Descriptions

Table 3-13: CGU_DIV Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
7:5| SOSEL SCLK 0 Divisor.
(R/W) The CGU_DIV.SOSEL selects the divisor in the SCLKO equation:
SCLKO frequency = (SYSCLK frequency) / CGU_DIV.SOSEL
Where the value of CGU_DIV.SOSEL is between 1 and 7.
0|SOSEL = 8
1-7|SOSEL =1 to 7
4:0 | CSEL CCLK Divisor.
(R/IW) The CGU_DIV.CSEL selects the divisor in the CCLK equation:

CCLK frequency = (SYS_CLKIN frequency / (DF+1)) * MSEL / CGU_DIV.CSEL
Where the value of CGU_DIV.CSEL is between 1 and 31.

0|CSEL =32

1-31 | CSEL=1 to 31
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ADSP-SC58x CGU Register Descriptions

Oscillator Watchdog Register

The CGU OSCWDCTL register configures the CGU to allow the detection of the absence of input clock transitions
and provides a fault warning via the SYS_FAULT pin. The CGU OSCWDCTL register also detects and reports input
oscillator frequencies above and below specified limits, in order to specifically detect harmonic or sub-harmonic
crystal oscillator behavior. This detection is achieved by using an internal asynchronous, local 1 MHz oscillator com-
bined with a series of programmable counters.
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MONDIS (R/W) I— HODF (R/W)
Oscillator Watchdog Monitor functions Watchdog lower frequency limit
disabled
HODEN (R/W)
FAULTEN (R/W) Harmonic Oscillation Detection enabled
Fault enabled
CNGEN (R/W)
BOUEN (R/W) Clock not Good enabled
Bad Oscillator Upper Frequency limit
detection enabled

BOUF (R/'W)
Bad Oscillator Upper Frequency limit
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Lock Fault Pin disabled

Figure 3-8: CGU_OSCWDCTL Register Diagram

Table 3-14: CGU_OSCWDCTL Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31 |LOCK Lock.
(R/W)
23 | FAULTPINDIS Fault Pin disabled.
(R/W) The CGU_OSCWDCTL.FAULTPINDIS bit disables pin fault detection.
15| MONDIS Oscillator Watchdog Monitor functions disabled.
(R/W) The CGU_OSCWDCTL.MONDIS bit disables all the input clock monitor and fault de-
tection functions.
14 | FAULTEN Fault enabled.
(R/W) The CGU_OSCWDCTL.FAULTEN bit enables fault detection.
13 | BOUEN Bad Oscillator Upper Frequency limit detection enabled.
(RIW) The CGU_OSCWDCTL.BOUEN bit enables upper limit bad oscillation detection.
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ADSP-SC58x CGU Register Descriptions

Table 3-14: CGU_OSCWDCTL Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
12:8 | BOUF Bad Oscillator Upper Frequency limit.
(R/W) The CGU_OSCWDCTL. BOUF bits indicate the desired upper fail limit for the bad os-
cillation detection.
0 | Enable buffer
1 | Disable buffer
7 | CNGEN Clock not Good enabled.
(R/W) The CGU_OSCWDCTL. CNGEN bit enables the detection of an oscillator watchdog
clock fault.
6 |HODEN Harmonic Oscillation Detection enabled.
(R/W) The CGU_OSCWDCTL . HODEN bit enables harmonic oscillation detection.
5:0 | HODF Watchdog lower frequency limit.
(R/W) The CGU_OSCWDCTL. HODF bit field is used to indicate the desired lower fail limit

for the harmonic oscillation detection in MHz.
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ADSP-SC58x CGU Register Descriptions

PLL Control Register

The CGU PLLCTL register contains bits that enable and disable the PLL as well as control its function.
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Figure 3-9: CGU_PLLCTL Register Diagram

Table 3-15: CGU_PLLCTL Register Fields

Bit No. Bit Name Description/Enumeration

(Access)

31 |LOCK Lock.
(R/W) Setting (=1) the CGU_PLLCTL. LOCK bit locks access to the CGU PLLCTL register.

0| Unlock register

1 | Lock register

3 | PLLEN PLL Enable.
(RIW) Setting (=1) the CGU_PLLCTL. PLLEN bit enables the PLL.
0| No action
1 | Enable PLL
2 | PLLDIS PLL Disable.
(R/W) Setting (=1) the CGU_PLLCTL. PLLDIS bit disables the PLL.
0 | No action
1 | Disable PLL
1|PLLBPCL PLL Bypass Clear.
(RIW) Setting (=1) the CGU_PLLCTL.PLLBPCL bit takes the PLL out of bypass mode.

0 | No action

—_

Exit bypass mode
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Table 3-15: CGU_PLLCTL Register Fields (Continued)

ADSP-SC58x CGU Register Descriptions

Bit No. Bit Name Description/Enumeration
(Access)
0 |PLLBPST PLL Bypass Set.
(R/W) Setting (=1) the CGU_PLLCTL. PLLBPST bit bypasses the PLL and all the clocks
run on CLKIN.
0| Use PLL
1 | Bypass PLL

ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference

3-27



ADSP-SC58x CGU Register Descriptions

Revision ID Register

The CGU REVID register reports the version of the CGU.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foJofo]ofoJoJo]Jofofofi]ofofo]o]ol}
L

J
J L Rrev (R)

Incremental Version ID

MAJOR (R)
Major Version

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
foJolo]ofofo]o]JofoJofo]Jofofo]o]ol

Figure 3-10: CGU_REVID Register Diagram

Table 3-16: CGU_REVID Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
7:4 | MAJOR Major Version.
(RINW)
3:0 | REV Incremental Version ID.
(RINW)
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System Clock Buffer Disable Register

ADSP-SC58x CGU Register Descriptions

The CGU SCBF DIS register controls each system's clock buffer to determine if the SCLKn buffer is enabled.
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Figure 3-11: CGU_SCBF_DIS Register Diagram

Table 3-17: CGU_SCBF_DIS Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31 |LOCK Lock.
(R/W) The CGU_SCBF DIS.LOCK bit allows writes to the CGU_SCBF DIS register
when cleared (=0) or blocks writes if set (=1) and the SPU_CTL.GLCK bit is set.
0| Unlock register
1 | Lock register
3 | OUTCLKBF OCLK Buffer.
(R/W) The CGU_SCBF_DIS.OUTCLKBF bit enables (=0, default) or disables (=1) OCLKs
buffer.
0 | Enable buffer
1 | Disable buffer
2 | DCLKBF DCLK Buffer.
(R/W) The CGU_SCBF DIS.DCLKBF bit enables (=0, default) or disables (=1) DCLKs
buffer.
0 | Enable buffer
1 | Disable buffer
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ADSP-SC58x CGU Register Descriptions

Table 3-17: CGU_SCBF_DIS Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
1 |SCLK1BF SCLKI1 Buffer.
(R/W) The CGU_SCBF DIS.SCLKI1BF bit enables (=0, default) or disables (=1) SCLK1s
buffer.

0 | Enable buffer

1 | Disable buffer
0 | SCLKOBF SCLKO Buffer.
(R/W) The CGU_SCBF _DIS.SCLKOBF bit enables (=0, default) or disables (=1) SCLKOs
buffer.

0 | Enable buffer
Disable buffer

—_
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ADSP-SC58x CGU Register Descriptions

System Clock Buffer Status Register

The CGU SCBF STAT register shows which system clock buffer(s) are disabled. For example clearing the
CGU CCBF DIS.CCBFO bit clears the CGU SCBF STAT.SCLKOBF bit after a number of cycles. To guaran-
tee that the correct value is read, this register should be read twice and the second result used.
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Figure 3-12: CGU_SCBF_STAT Register Diagram

Table 3-18: CGU_SCBF_STAT Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
3 | OCLKBF OCLK Buffer.
(R/INW) The CGU_SCBF _STAT .OCLKBF bit reports the status of the
CGU_SCBF_ DIS.OUTCLKBF bit where 0 = enabled and 1 = disabled.
0 | Enabled
1 | Disabled
2 | DCLKBF DCLK1 Buffer.
(R/INW) The CGU_SCBF STAT.DCLKBF bit reports the status of the
CGU_SCBF_DIS.DCLKBF bit where 0 = enabled and 1 = disabled.
0 | Enabled
1 | Disabled
1 |SCLK1BF SCLK1 Buffer.
(R/INW) The CGU_SCBF_STAT.SCLK1BF bit reports the status of the
CGU_SCBF_ DIS.SCLK1BF bit where 0 = enabled and 1 = disabled.
0 | Enabled
1 | Disabled
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ADSP-SC58x CGU Register Descriptions

Table 3-18: CGU_SCBEF_STAT Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
0 | SCLKOBF SCLKO Buffer.
(RINW) The CGU_SCBF_STAT.SCLKOBF bit reports the status of the

CGU_SCBF DIS.SCLKOBF bit where 0 = enabled and 1 = disabled.

0 | Enabled

—

Disabled

3-32

ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference



Status Register

ADSP-SC58x CGU Register Descriptions

The CGU STAT register reflects the PLL status and errors detected during the PLL configuration. This register may
be cleared asynchronously by a reset signal from the RCU module. All bits---except those defined as W1C (write-1-

to-clear)---are read only.
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Figure 3-13: CGU_STAT Register Diagram

Table 3-19: CGU_STAT Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
21| PCFGERR PLL Configuration Error.
(R/W1C) If the CGU_ PLLCTL.PLLBPST and the CGU PLLCTL. PLLBPCL bits are set (=1)

while trying to enter full-on mode (CGU_PLLCTL.PLLBPCL =1), the
CGU_STAT.PCFGERR bit triggers the bus error.

simultaneously or the CGU_PLLCTL. PLLDIS bit was set (=1) in full-on mode or

0 [ No Error

1 | Configuration Error
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ADSP-SC58x CGU Register Descriptions

Table 3-19: CGU_STAT Register Fields (Continued)

Bit No.
(Access)

Bit Name

Description/Enumeration

20
(R/W1C)

WDIVERR

Write to DIV Error.

The CGU_STAT.WDIVERR bit indicates a write access to the CGU_ DIV register (to
trigger an alignment sequence or to change the CGU DIV.CSEL,
CGU_DIV.SYSSEL,CGU_DIV.S OSEL, CGU_DIV.S1SEL, or
CGU_DIV.DSEL bit values) while the PLL is locked, but still aligning the clocks.
Read after write accesses to the CGU STAT and CGU DIV registers return the new
value even if the clock frequency change is still in progress.

0 [ No Error

—_

Write DIV Error

19
(R/W1C)

WDFMSERR

Write to DF or MSEL Error.

The CGU_STAT .WDFMSERR bit indicates a write access to the CGU_CTL register to
change the CGU_CTL.DF or CGU_CTL.MSEL bit values while the PLL is locking.

0 [ No Error

—_

Write DF/MSEL Error

17
(R/W1C)

LWERR

Lock Write Error.

The CGU_STAT . LWERR bit indicates an attempt to write to write-protected (locked)
CGU registers. The CGU issues a bus error for this condition.

0 [ No Error

1 | Lock Write Error

16
(R/W1C)

ADDRERR

Address Error.

The CGU_STAT . ADDRERR bit indicates an attempt to make a read or write access to
unimplemented addresses or accesses are non-aligned. The CGU issues a bus error for
this condition.

0 [ No Error

—_

Address Error

15
(R/NW)

OSCWDSTATF

Oscillator Watchdog Status Fault.

The CGU_STAT.OSCWDSTATF bit indicates a fault in the oscillator watchdog
(CGU's OSC_WDSTATT1:0]) input pins.

0| No Fault

1| Fault

14:12
(R/NW)

OSCWDSTATEC

Oscillator Watchdog Status Fault Code.

The CGU_STAT.OSCWDSTATEC bit field indicates the nature of the fault in the os-
cillator watchdog (CGU's OSC_WDSTATT(1:0]) input pins.

0

No Fault

—_

No Input Clock

3-34

ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference



ADSP-SC58x CGU Register Descriptions

Table 3-19: CGU_STAT Register Fields (Continued)

Bit No. Bit Name Description/Enumeration

(Access)
2 | Subharmonic CLKIN
3 | Harmonic CLKIN
4 |No AUX_CLK
5| CLKIN > Upper Frequency Limit (BOUF)
6| Reserved
7 | Multiple Limit Faules

3 | CLKSALGN Clock Alignment.

(R/INW) The CGU_STAT.CLKSALGN bit indicates whether a clock alignment sequence is in
progress. This bit is set when clocks alignment is required by changes to
CGU_DIV.CSEL, CGU_DIV.SOSEL, CGU DIV.S1SEL,CGU DIV.DSEL, or
CGU DIV.OSEL. The CGU STAT.CLKSALGN bit is cleared when clocks are
aligned.

Note that (after a PLL frequency change in active state) the CGU_STAT .CLKSALGN
bit may indicate that clocks are not aligned even though the clocks are aligned (all
clocks are aligned and running at CLKIN frequency).
0| Clocks are Aligned
1 | Clocks not Aligned (alignment in progress)
2 |PLOCK PLL Lock.

(R/INW) The CGU_STAT . PLOCK bit indicates whether the PLL is locked. This bit is set when
the PLL locks (PLL lock counter end-of-count). The CGU_STAT . PLOCK bit is
cleared when requested PLL frequency change (for PLL reset, PLL disable-to-enable
transition, or a change to the CGU_CTL.MSEL or CGU_CTL. DF values) is in prog-
ress.

0| PLL not Locked (PLL frequency change in progress)
1| PLL Locked
1|PLLBP PLL Bypass.
(RINW) The CGU_STAT. PLLBP bit indicates whether the PLL is bypassed. The default val-
ue for the CGU_STAT . PLLBP bit is determined by the bypass strap pin.
0 | PLL not Bypassed
1| PLL Bypassed
0 | PLLEN PLL Enable.
(R/INW) The CGU_STAT.PLLEN bit indicates whether the PLL is enabled.
0 | Disabled
1| Enabled
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Time Stamp Counter 32 LSB Register
The CGU TSCOUNTO register address is used to read the CoreSight time stamp counter LSB 32-bit (bits [31:0])

value.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofofo]ofofo]o]ofofofo]ofofo]o]ol}
L J

VALUE[15:0] (R)
TSCOUNTO Value

3130 29 28 27 26 25 2423 22 21 20,19 18 17 16
fofofo]ofofo]o]ofofofo]ofofo]o]ol]
L J

VALUE[31:16] (R)
TSCOUNTO Value

Figure 3-14: CGU_TSCOUNTO Register Diagram

Table 3-20: CGU_TSCOUNTO Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE TSCOUNTO Value.
(RINW) The CGU_TSCOUNTO . VALUE bit field holds the time stamp counter 32 LSBs.
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Time Stamp Counter 32 MSB Register
The CGU TSCOUNT1 register address is used to read the CoreSight time stamp counter MSB 32-bit (bits [63:32])

value.

VALUE[15:0] (R)

15 14 13 12 11 10 9 8 7

ADSP-SC58x CGU Register Descriptions

6 5 4 3 2 1 0

fofofo]oJofo]o]o]o
L

[ofofofofofo]o]
J

Timestamp Counter 32 MSB

VALUE[31:16] (R)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

fofoJo]oJofo]o]o]o
L

[ofofofofofo]o]
J

Timestamp Counter 32 MSB

Figure 3-15: CGU_TSCOUNT1 Register Diagram

Table 3-21: CGU_TSCOUNT1 Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Timestamp Counter 32 MSB.
(RINW) The CGU_TSCOUNT1 . VALUE bit field holds the time stamp counter 32 MSBs.
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Time Stamp Control Register

The CGU TSCTL register controls the operation of the CoreSight time stamp counter.

TSDIV (R/W)

1514 13 12 11 10 9 8 7 6 5 4

32 1 0

oJofoJoJoJofoJo]o]ofo]o

ofoJofo]

[ 'Tl— EN (R/W)

Counter's Clock Divider

LOAD (R/'W)

Counter Enable

Load Counter

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

oloJoJoJoJoJofofofo]o]o

ofoJofol

LOCK (R/W) —IT'

Lock

Figure 3-16: CGU_TSCTL Register Diagram

Table 3-22: CGU_TSCTL Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31| LOCK Lock.
(R/W) Setting the CGU_TSCTL. LOCK bit locks this register.
0 | Unlock
1| Lock
7:4 | TSDIV Counter's Clock Divider.
(R/W) The CGU_TSCTL. TSDIV bit field divides SYSCLK by 2TSPIV.
0-15 | Divides SYSCLK by 215PIV
1 |LOAD Load Counter.
(R/W) Writing one to the CGU_TSCTL. LOAD bit causes CoreSight time stamp counter to
be loaded from the CGU TSVALUEOQ and CGU TSVALUEL registers.
0 | Always read as "0"
0|EN Counter Enable.
(R/IW) The CGU_TSCTL. EN bit enables or disables the CoreSight time stamp counter.
0| Counter Disabled
1| Counter Enabled
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Time Stamp Counter Initial 32 LSB Value Register

The CGU TSVALUEDO register holds the least significant bits (bits [31:0]) value that is initially loaded to the Core-

Sight time stamp counter.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofofoJofofo]o]Jofofofo]ofofo]o]ol}
L J

VALUE[15:0] (R/W)
Counter's 32 LSB Initial Value

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofofoJofofoJoJofofofo]ofofo]o]ol]
L J

VALUE[31:16] (R/'W)
Counter's 32 LSB Initial Value

Figure 3-17: CGU_TSVALUEO Register Diagram

Table 3-23: CGU_TSVALUEO Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Counter's 32 LSB Initial Value.
(R/W) The CGU_TSVALUEOQ . VALUE bit field holds the LSBs value that is initially loaded
to the CoreSight time stamp counter.
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Time Stamp Counter Initial MSB Value Register

The CGU TSVALUEL register holds the most significant bits (bits [63:32]) value that is initially loaded to the
CoreSight time stamp counter.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofofoJofofo]o]ofofofo]ofofo]o]ol}
L J

VALUE[15:0] (R/W)
Counter's Initial 32 MSB Value

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofofoJofofoJoJofofofo]ofofo]o]ol]
L J

VALUE[31:16] (R'W)
Counter's Initial 32 MSB Value

Figure 3-18: CGU_TSVALUEI Register Diagram

Table 3-24: CGU_TSVALUE1 Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Counter's Initial 32 MSB Value.
(R/W) The CGU_TSVALUEL. VALUE bit field holds the MSBs value that is initially loaded
to the CoreSight time stamp counter.
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Clock Distribution Unit (CDU)

4 Clock Distribution Unit (CDU)

The Clock Distribution Unit (CDU) consists of an array of multiplexors that select clocks originated from up to
four different clock sources. These sources are different clocks that are generated from the CGUs. The multiplexors
are configured by software. All clocks multiplexors have up to four different sources. Unused input clocks are groun-
ded internally and never selected. The output clock signal for each multiplexor is assigned to one or more destina-
tions within the processor as shown in CDU Clock Configuration Options.

CDU Features

The CDU modules supports the following features:
*  Generation of up to 10 output clocks
* Output clock buffers that can be disabled by software
* Each multiplexor has four input clocks
* Multiplexors that are configured by writing to configuration registers (CDU CFG[n])
* Clocks originated in CGUO that are selected by default
* A CDU status register (CDU STAT) that indicates a configuration change is in-progress

* The processor supports 2 independent CGUs: CGUO is used mandatory, CGU1 is used optional

CDU Functional Description

The CDU functions as a set of software-configurable multiplexors that select clocks from different sources.

CDU Block Diagram

The CDU Block Diagram figure shows the functional blocks within the CDU. As shown in the figure, the CDU
takes different clocks generated by the CGU blocks and provides flexibility to route any clock from possible options
as shown in CDU Clock Configuration Options to the output CDU clocks. The output clocks from the CDU are
connected to specific targets such as the core, DDR, or CAN module. These targets are clocked though the CDU
output clocks rather than being directly clocked by CGU clocks.
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CDU Functional Description

This configuration provides the flexibility to meet the specific clock requirements of the different modules in the
system (core, DDR, or CAN module) without compromising the clocking of other modules. Such a flexibility is not
possible with a single CGU in the system. With two CGUs:

* Each CGU has its own set of clock multipliers and dividers, providing a greater number of orthogonal clocks
than possible with a single CGU.

* Each CGU can be clocked from a different CLKIN source, providing additional flexibility.
*  CGUO is always clocked by CLKINO, whereas CGU1 can be clocked either by CLKINO or CLKINT.

SYSCLK 0 R System, L2 mem/cache, SEC, GIC,
- ”" high speed peripherals
SYS_CLKINO s > Peripherals
H CCLK1-0_0 » CLKO2-0 (Cores)
SCLK1-0_0
CCLK1-0_0
DCLK_0
CGUO OCLK_0
Mux > CLKO9-3 (Peripherals)

SYS_CLKIN1 ¥ SCLKI-0 1
CCLK1-0_1
DCLK_1
OCLK_1

Black: mandatory settings CGU1 cbu

Red: optional settings

Figure 4-1: CGU/CDU Block Diagram

CDU Definitions
The Clock Descriptions table provides a brief description of the clocks supported by the processor.

Table 4-1: Clock Descriptions

Clock Description

CCLKO0_0 CCLKO derived from CGUO
CCLKI_0 CCLK1 derived from CGUO
SYSCLK_0 SYSCLK derived from CGUO
SCLKO0_0 SCLKO derived from CGUO
SCLK1_0 SCLK1 derived from CGUO
DCLK_0 DCLK derived from CGUO
OCLK_0 OCLK derived from CGUO
CCLKO0_1 CCLKO derived from CGU1
CCLKI1_1 CCLK1 derived from CGU1
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Table 4-1: Clock Descriptions (Continued)

Clock Description

SCLKO_1 SCLKO derived from CGU1

SCLKI1_1 SCLK1 derived from CGU1

DCLK_1 DCLK derived from CGU1

OCLK 1 OCILK derived from CGU1

CDU_CLKOn Clocks that come out from the CDU that go to different blocks.

CDU Clock Configuration Options

The CDU Targets table provides information on clock source and destination options.

Table 4-2: CDU Targets

CDUO Input CDUO Output | Target
CCLKO0_0 SYSCLK_0 N/A N/A CDU_CLKOO | Corel (SHARC1)
CCLKO0_0 SYSCLK_0 N/A N/A CDU_CLKO1 | Core2 (SHARC2)
CCLKI1_0 SYSCLK_0 N/A N/A CDU_CLKO2 | Core0 (ARM A5)
DCLK_0 DCLK_1 N/A N/A CDU_CLKO3 |DDR1/2/3
OCLK_0 OCLK_1 DCLK_1 N/A CDU_CLKO4 |CAN
OCLK_0 OCLK_1 DCLK_1 DCLK_0 CDU_CLKOS5 | S/PDIF-RX Ref
OCLK_0 CCLKO_1 N/A N/A CDU_CLKOG6 | Reserved
SCLK1_0 SCLK1_1 CCLKO0_1 OCLK_0 CDU_CLKO7 | GigE/RGMII
SCLKO0_0 SCLKO_1 CCLK1_1 DCLK_1 CDU_CLKOS8 | Link port
OCLK_0/2 CCLK1_1/2 CCLK1_1 DCLK_1 CDU_CLKOY9 |SDIO

The Peripheral Clock Domains table shows the clock source assigned to each processor peripheral.

Table 4-3: Peripheral Clock Domains

Peripheral Clock Source
TIMER, CRCO0, CRC1, TWI, UART, PORT, PINT, SMC, WDT, EPWM, CNT, SCLKO0_0
EMACO, SINC, TMU, HADC, HAE, ACM, MDMA, EMDMA, RTC, CRYPTO AC-

CELERATOR (SPE), DAI, SPORT, SRC, PCG, S/PDIF Rx, S/PDIF Tx, OTPC

QSPI, SPI, EPPI SCLK1 0
1L2_CTL, SEC, TRU, RCU, SPU, SMPU, CDU, DPM, EBMDMA, MAX BW MDMA, |SYSCLK_0
FFT, MLB, CRYPTO ACCELERATOR (PKA), ROM, CGU

To further illustrate clocking options, the CDU Core Clock Options figure shows the conceptual routing of different

clock sources to each target. Note that all three cores can be clocked by the clocks originating from CGUO. Select
SYS_CLKIN accordingly to get the best match for the core clock frequency.
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CDU Functional Description

SYS_CLKINO ___ CGUO __
O_, CCLKO
CCLK1 CLKOO
SYSCLK
SCLKO
SCLK1

DCLK
OCLK

Clocking Options for SHARCO core

SHARCO

CDU MUX

SYS_CLKINO — CGUO0 _
(::)______,_ cCLKO
CCLK1 cLkot
SYSCLK
SCLKO
SCLK1

DCLK
OCLK

Clocking Options for SHARC1 core

CDU MUX

SYS_CLKINO ___ CGUO __
(::)______.. CCLKO
CCLKO
SYSCLK
SCLKO
SCLK1

DCLK
OCLK

CLKO2 -

CDU MUX

Clocking Options for ARM core

Figure 4-2: CDU Core Clock Options

In the CDU Clock Options - DDR figure, DDR is clocked from the DCLK from CGUO or CGUI. This configura-
tion provides the flexibility to program the DDR with frequencies orthogonal to the core clock frequencies.

SYS_CLKINO — CGUO _

(::)_____, CCLKO
CCLK1

SYSCLK
SCLKO

SCLK1

DCLK

OCLK

— CGU1 _

CCLKoO
SYSJ:I'I(EED_> CCLK1
SCLKO

SCLK1
Figure 4-3: CDU Clock Options - DDR

(o)

CDU MUX

DCLK
OCLK

The CAN clock should be a multiple of 500 KHz. Based on this setting, the clock for the CAN module can be
derived either from CGUO or CGU1. It depends on which CLKIN can provide a frequency in multiples of 500
KHz.
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SYS_CLKINO — CGUO _

(::)_____, CCLKO

COLK1
SYSCLK
SCLKO

SCLK1
DCLK

OCLK

— CGU1 _

CCLKoO
SYS?CLKEED_’ CCLK1
SCLKO

SCLK1
Figure 4-4: CDU Clock Options - CAN

OCLK4

CDU MUX
o
>
z

DCLK
OCLK

The S/PDIF clock is ideally programmed to operate at 200 MHz (out of the four options).

SYS_CLKINO — CGUO __

O_, CCLKO
CCLK1
SYSCLK
SCLKO

SCLK1
DCLK

OCLK

CGU1 _

CCLKO
CCLK1
SCLKO
SCLK1
DCLK
OCLK

o —(CsPor )

CDU MUX

SYS_CLKIN1

©

Figure 4-5: CDU Clock Options - S/PDIF

The Gigabit Ethernet clock should always be 125 MHz if GigE/RGMII is used. Program the CDU depending on
which CGU can provide 125 MHz.

SYS_CLKINO — CGUO __

(::)____q, CCLKO
CCLK1

SYSCLK
SCLKO

SCLK1
DCLK
OCLK

x
cout = o —(CGiE )

CCLKO S 8
SYS_CLKIN1 CCLKA1
SCLKO
SCLK1
DCLK
OCLK

©

Figure 4-6: CDU Clock Options Gigabit Ethernet

The link port can operate up to a maximum speed of 150 MHz. If the link port needs to operate close to 150 MHz,
then the link port clock can be selected from CGUI to get maximum operation.
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SYS_CLKINO — CGUO0 __

O_, CCLKO
CeLK1
SYSCLK
SCLKO

SCLK1

DCLK
OCLK

OCLKS LINKPORT

CGU1 _

CCLKO
CCLK1
SCLKO

SCLK1

CDU MUX

SYS_CLKIN1

DCLK
OCLK

©

Figure 4-7: CDU Clock Options Link Port

The MSI clock can operate at up to 52 MHz for MMC/eMMC operation. The MSI clock can be selected from
CGU1 when the OCLK from CGUO cannot be used.

SYS_CLKINO —

(D)—

OCLK9 ( ::: )

CDU MUX

SYS_CLKIN1

Figure 4-8: CDU Clock Options MSI

CDU Programming Model

The CDU CFG [n] registers are a system configuration resource. These registers are accessed by a system configura-
tion routine that also handles the configuration of other system modules. Writes to a CDU CFG [n] register must
occur when there is not a CDU_CLKOn configuration change in progress. If a CGUn inputs are selected, that
CGUn configuration must be completed first.

Changing the PLL and Clock Frequency
1. Read the CGU STAT register. Verify that:
* CGU STAT.PLLEN =1 (enabled)
* CGU_STAT.PLOCK =1 (PLL is not locking)
* CGU STAT.CLKSALGN =0 (clocks aligned)

2. Write the desired values into the CGU DIV.CSEL, CGU DIV.SOSEL, CGU DIV.SYSSEL,
CGU DIV.S1SEL, CGU DIV.DSEL and CGU DIV.OSEL bits with the CGU DIV.UPDT bit cleared (=
0).

3. Write the desired values to the CGU CTL.DF and CGU CTL.MSEL bits.
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9.
10.

CDU Programming Model

* To change the PLL frequency while all cores are idle, set the CGU CTL.WFT bit (=1).

* To change the PLL frequency while the cores are active, clear the CGU CTL.WFT bit (=0).
Read the CGU STAT register. Verify that:

* CGU STAT.PLLEN =1 (enabled)

* CGU_STAT.PLOCK =1 (not locking)

* CGU_STAT.CLKSALGN = 0 (clocks aligned)

If clocks switch from CGUm clocks to CGUn input clocks, read the CGU SCBF STAT and

CGU CCBF STAT registers. The CGU CCBF STATI[1:0] bit field corresponds to the CCLK1 and CCLKO
clock buffers, respectively. The CGU SCBF STAT[3:0] bit field corresponds to the OUTCLK, DCLK,
SCLKI1, and SCLKO clock buffers, respectively.

Read the CDU STAT register. Verify that the CDU STAT .CLKOO through CDU STAT.CLKO9Y bits =0 (no
CLKOn configuration change in progress).

Write to the CDU CLKINSEL register to select the CGU's CLKIN input clock.
Write to the CDU_CFG [n] . SEL bit to select the clock source (the CDU CFG[n] . EN bit should =1.)
Read the CDU CFG[n] register. Verify that the CDU CLKINSEL has the programmed value.

Verify that the CDU_STAT .CLKOO through CDU STAT.CLKO?9 bits =0.

CLKOn is reconfigured.

Changing the Clock Frequency

Use the following procedure to change a clock frequency.

. Read the CGU STAT register to verify that the CGU STAT .CLKSALGN bit =0 (clocks aligned).

Write the desired values into the CGU DIV.CSEL, CGU DIV.SOSEL,CGU DIV.SYSSEL,
CGU_DIV.S1SEL, CGU DIV.DSEL and CGU DIV.OSEL bits with the CGU DIV.UPDT bit =1.

Read the CGU DIV registers to verify that the CGU DIV.CSEL, CGU DIV.SOSEL, CGU DIV.SYSSEL,
CGU DIV.S1SEL,CGU DIV.DSELand CGU DIV.OSEL bit values are correct.

Read the CGU STAT register to verify that the CGU_STAT .CLKSALGN =0 (clocks aligned).

If clocks switch from CGUm clocks to CGUn input clocks, read the CGU SCBF STAT and

CGU CCBF STAT registers. The CGU CCBF STAT[1:0] bit field corresponds to the CCLK1 and CCLKO
clock buffers, respectively. The CGU SCBF STAT[3:0] bit field corresponds to the OUTCLK, DCLK,
SCLKI1, and SCLKO clock buffers, respectively.

Read the CDU STAT register. Verify that the CDU_STAT .CLKO5 through CDU STAT .CLKO?9 bits =0 (No
CLKOn configuration change in progress).
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7. Write to the CDU CFG[n] . SEL bit to select the clock source (the CDU CFG [n] . EN bit should =1).
8. Read the CDU CFG[n] register. Verify that the CDU CLKINSEL has the programmed value.

9. Verify that the CDU_ STAT .CLKOO through CDU STAT.CLKOY bits =0.

ADSP-SC58x CDU Register Descriptions

Clock Distribution Unit (CDU) contains the following registers.

Table 4-4: ADSP-SC58x CDU Register List

Name Description

CDU _CFG[n] CDU Configuration
CDU_CLKINSEL CLKIN Select
CDU_REVID CDU Revision ID
CDU_STAT CDU Status
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CDU Configuration
The CDU CFG [n] registers control the configuration of the clock multiplexors. CDUO_CFG/[n] corresponds to
output clock CDU_CLKO[n].

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foJoloJofoJo]oJofoJofo]Jofofo]o]:}]

SEL (R/W) [ IT'— EN (R/'W)

Select Clock Input Clock Output Enabled

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofoloJofofo]oJofofofo]Jofofo]o]ol]

LOCK (R/'W) jJ
Lock Bit

Figure 4-9: CDU_CFG[n] Register Diagram

Table 4-5: CDU_CFG[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31 |LOCK Lock Bit.
(R/W)
2:1|SEL Select Clock Input.
(R/W) 0 [ INO_CLKOn Selected

—_

IN1_CLKOn Selected

2 | IN2_CLKOn Selected

3 | IN3_CLKOn Selected

0|EN Clock Output Enabled.
(R/W) The CDU_CFG [n] . EN bit enables clock output.
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CLKIN Select

The CDU CLKINSEL register controls the configuration of the CLKIN multiplexors. One bit is assigned to each
CGU in the system. This bit selects either CLKINO or CLKINn CGUn inputs.

CGUI (R'W)

1514 13 12 11 10 9 &8 7 6 5 4 3 2 1 0

foJoJoJofoJo]oJofoJo]o]JofoJo]o]ol

I.I.l

CGUI1 CLKINn Select

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

fofo]oJofoJo]oJofoJo]o]ofoJo]o]ol

LOCK (R/W) —IT'

Lock Bit

Figure 4-10: CDU_CLKINSEL Register Diagram

Table 4-6: CDU_CLKINSEL Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31| LOCK Lock Bit.
(R/W)
0|CGU1 CGU1 CLKINn Select.
(R/W) The CDU_CLKINSEL.CGU1 bit drives CDU_CLKIN_SEL[0] to CGUI.
0| Selects CLKINO
1 | Selects CLKIN1
4-10
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CDU Revision ID

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foJofoJofoJoJoJofofofo]ifofo]o]ol}
L J

MAJOR (R) J L Rrev (R)

Major Version ID Incremental Version ID

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofolo]ofofo]o]JofoJofo]JofoJo]o]ol]

Figure 4-11: CDU_REVID Register Diagram

Table 4-7: CDU_REVID Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
7:4 | MAJOR Major Version ID.
(RINW)
3:0 | REV Incremental Version ID.
(RINW)
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CDU Status

The CDU STAT register reflects the status a change in the configuration of the clock muxes.

1514 13121110 9 8 7 6 5 4 3 2 1 0

foJolo]ofofo]o]o]ofofo]o]o]o]o]o]
ol

CLKO9 (R)

ITl [ Sy Ry Ny

LL CLKOO (R)

CDU_CLKO9 Status

CDU_CLKOO Status

CLKOS (R)
CDU_CLKO8 Status

CLKO7 (R)

CLKO1 (R)
CDU_CLKOI Status

CDU_CLKO?7 Status

CLKO2 (R)
CDU_CLKO?2 Status

CLKO6 (R)
CDU_CLKO6 Status

CLKO3 (R)
CDU_CLKO3 Status

CLKOS5 (R)
CDU_CLKOS Status

CLKO4 (R)
CDU_CLKO#4 Status

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

foJolo]ofofo]o]o]ofofo]o]ofo]o]o]

LWERR (R/W1C)
Lock Write Error

Figure 4-12: CDU_STAT Register Diagram

Table 4-8: CDU_STAT Register Fields

IT' LL ADRERR (R/W1C)
Address Error

Bit No. Bit Name Description/Enumeration
(Access)
17 | LWERR Lock Write Error.
(R/IW1C) The CDU_STAT . LWERR bit indicates a lock error where write transactions try to ac-
cess write protected registers.
0 | No Lock Write Error
1 | Lock Write Error
16 | ADRERR Address Error.
(RIW1C) The CDU_STAT . ADRERR bit indicates an address error where read or write transac-
tions try to access unimplemented addresses or accesses are non-aligned.
0 | No Address Error
1 | Address Error
9 | CLKOY CDU_CLKO? Status.
(RINW) 0| No Configuration Change in Progress
1 | Configuration Change in Progress
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Table 4-8: CDU_STAT Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
8| CLKO8 CDU_CLKOS Status.
(R/NW) 0 | No Configuration Change in Progress
1 | Configuration Change in Progress
7 | CLKO7 CDU_CLKO? Status.
(R/NW) 0 | No Configuration Change in Progress
1 | Configuration Change in Progress
6| CLKOG6 CDU_CLKOG Status.
(R/NW) 0| No Configuration Change in Progress
1 | Configuration Change in Progress
5| CLKO5 CDU_CLKOS Status.
(R/NW) 0 | No Configuration Change in Progress
1 | Configuration Change in Progress
4 | CLKO4 CDU_CLKO4 Status.
(R/NW) 0| No Configuration Change in Progress
1 | Configuration Change in Progress
3| CLKO3 CDU_CLKO3 Status.
(R/NW) 0 | No Configuration Change in Progress
1 | Configuration Change in Progress
2 |CLKO2 CDU_CLKO? Status.
(R/NW) 0| No Configuration Change in Progress
1 | Configuration Change in Progress
1|CLKO1 CDU_CLKOI Status.
(R/NW) 0| No Configuration Change in Progress
1 | Configuration Change in Progress
0| CLKOO CDU_CLKOO Status.
(R/NW) 0 | No Configuration Change in Progress
1 | Configuration Change in Progress
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Dynamic Power Management (DPM)

5 Dynamic Power Management (DPM)

The dynamic power management (DPM) unit of the processor controls transitions between different power-saving
modes.

DPM Features

The DPM allows programs to control the power mode of the processor as follows.

* Permits operation of multiple, external wake-up sources

DPM Functional Description

The DPM can be programmed to transition between power modes.

ADSP-SC58x DPM Register List

A set of registers govern DPM operations. For more information on DPM functionality, see the DPM register de-
scriptions.

Table 5-1: ADSP-SC58x DPM Register List

Name Description

DPM CTL Control Register

DPM PER DISO Peripherals Disable Register 0
DPM PER DIS1 Peripherals Disable Register 1
DPM REVID Revision ID

DPM_ STAT Status Register

DPM Definitions

To make the best use of the DPM, it is useful to understand the following terms.

CGU
Acronym for the clock generation unit (CGU), which is comprised of the PLL and PCU
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DPM Operating Modes

DPM

Acronym for the dynamic power management (DPM) controller.

Full-on mode

The normal operating mode in which all clock domains are derived from the PLL.

PCU
Acronym for the PLL control unit (PCU).

PLL
Acronym for the phase-locked loop (PLL).

RCU

Acronym for the reset control unit (RCU).

DPM Operating Modes

The DPM includes several operating modes. The modes are:
* Reset

*  Full-on

Reset State

Reset is the initial state of the processor and is the result of a hardware or software triggered event. The DPM itself
does not trigger entering reset. The external SYS HWRST pin or the RCU triggers entering reset. The DPM re-
sponds to reset by transitioning to its default state.

From Reset, the DPM always transitions to PLL Bypassed state.

Full-on Mode
Full-on mode is the default state of the DPM after Reset.

In full-on mode, the processor can reach its maximum clock rate and power dissipation can be at its highest.
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DPM Event Control

DPM Event Control

The DPM event is triggered when an enabled wake-up is asserted. The DPM generates bus errors when a misaligned
access to a register occurs. It also generates errors when an attempt is made to access unused DPM address space or a
write-protected register.

DPM Events

The DPM event interrupt is triggered when any bit in the DPM STAT register is set, indicating that an enabled
wake-up was asserted. The DPM event interrupt stays active until the user clears any bits that are set in the
DPM STAT register.

DPM Errors

The DPM generates a bus error when a read or write transaction is attempted to an unused address within the DPM
address range. It also generates a bus error when a misaligned access is made to a DPM register. In addition to the
bus error, the DPM sets the DPM_STAT . ADDRERR bit.

If a write to a write-protected DPM register is attempted, the DPM generates a bus error. In addition, the DPM sets
the DPM_STAT . LWERR bit,

DPM Programming Model

The DPM_PER _DIS0 Register Mapping table shows the module clocks and the corresponding peripheral. The
DPM PER DISO register is used to shut off the clock to each peripheral if it is not required by the application.

NOTE: In the table, SMPU-L2CTL-CL2_x and SMPU-L2CTL-DL2_x correspond to the SMPU modules associ-
ated with the core and the DMA ports of L2 respectively. The six instances of SMPU blocks are shown in
the Figure 9-1 ADSP-SC58x Complete L2 System Block Diagram — two SMPUs for each L2CLTL, one
for the port 0-core and another for the port 1-DMA.

Table 5-2: DPM_PER_DIS0 Register Mapping

Peripheral Name Gated Module clocks DPM_PER_DISO bit
FIRO SCLKO 0
IIRO SCLKO 1
FFTO SYSCLK 2
RTCO SCLKO 4
DAIO SCLKO 5
CLKO05
SYSCLK
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DPM Programming Model

Table 5-2: DPM_PER_DIS0 Register Mapping (Continued)

Peripheral Name Gated Module clocks DPM_PER_DISO bit
DAIl SCLKO 6
CLKO05
SYSCLK
HAEO SCLKO 7
SINCO SCLKO 8
MLBO SYSCLK 9
EMACO (GigE) CLKO7 10
SCLKO
EMACI1(10/100) SCLKO 11
MSI0 CLKO9 12
SCLKO0
EMDMAO0/CHO SCLKO0 13
EMDMAO/CH1 SCLKO 14
PCle CLKO6 15
SYSCLK
CRYPTO ACCELERATOR-0(EIP-150/ SCLKO 16
PKP)
CRYPTO ACCELERATOR-1(EIP-93/SPE) | SCLKO 17
SMPU-SMC SCLKO 18
SMPU-SPI2 SCLK1 19
SMPU-L2CTL-CL2-0 SYSCLK 20
SMPU-L2CTL-DL2-0 SYSCLK 21
SMPU-L2CTL-CL2-1 SYSCLK 22
SMPU-L2CTL-DL2-1 SYSCLK 23
SMPU-L2CTL-CL2-2 SYSCLK 24
SMPU-L2CTL-DL2-2 SYSCLK 25
SMPU-PCIE-Slave SYSCLK 26
SMPU-DMCO0 SYSCLK 27
SMPU-DMCl1 SYSCLK 28
CANO CLKO4 29
CAN1 CLKO4 30

5—4
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ADSP-SC58x DPM Register Descriptions

Table 5-3: DPM_PER_DIS1 Register Mapping

Peripheral Name Gated Module Clocks DPM_PER_DIS1 bit
TWIO SCLKO 0
TWI1 SCLKO 1
TWI2 SCLKO 2
USBO SCLKO 3
USB1 SCLKO 4

ADSP-SC58x DPM Register Descriptions

Dynamic Power Management (DPM) contains the following registers.

Table 5-4: ADSP-SC58x DPM Register List

Name Description

DPM CTL Control Register

DPM PER DISO Peripherals Disable Register 0
DPM PER DIS1 DPeripherals Disable Register 1
DPM REVID Revision ID

DPM_STAT Status Register
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ADSP-SC58x DPM Register Descriptions

Control Register

The DPM CTL register controls sleep modes selections and PLL operations of the DPM. A write protect feature
permits locking out changes to this register.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
folo]oJoJo]o]oJoJo]o]ofofo]o]o]o]

3130 29 28 27 26 25 2423 22 21 20,19 18 17 16
folo]oJoJo]o]oJoJo]o]ofofo]o]o]o]

LOCK (R/W) —IT'
Lock

Figure 5-1: DPM_CTL Register Diagram

Table 5-5: DPM_CTL Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31| LOCK Lock.
(R/IW) If the global lock bit is set (SPU_CTL.GLCK bit =1) and the DPM_CTL.LOCK bit is
set, the DPM_CTL register is read only (locked).
0 | Unlock
1| Lock
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ADSP-SC58x DPM Register Descriptions

Peripherals Disable Register 0

The DPM PER DISO register is used to shut off the clocks to peripherals that are not used in an application to
save clock switching power.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofofo]ofofo]o]ofofofo]ofofo]o]ol}
L J

VALUE[15:0] (R/W)
Peripheral Disable

3130 29 28 27 26 25 2423 22 21 20,19 18 17 16
fofofo]ofofo]o]ofofofo]ofofo]o]ol]
L J

LOCK (R/W) j I VALUE[30:16] (R/W)
Lock Bit Peripheral Disable

Figure 5-2: DPM_PER_DISO0 Register Diagram

Table 5-6: DPM_PER_DISO Register Fields

Bit No. Bit Name Description/Enumeration

(Access)

31 |LOCK Lock Bit.
(R/W)
30:0 | VALUE Peripheral Disable.

(R/W) The DPM_PER DISO0.VALUE bits are used to shut of clocks in individual peripher-
als.

0 | FIRO

1 [IIRO

FFTO

Reserved

RTCO

DAIO

DAI1

HAEO

SINCO

O | 0| N | Q| N | x| W]

MLBO

—
(=]

EMACO (GigE)

—_
—_

EMACI1(10/100)

—_
\®]

MSIO

EMDMAO0/CH1

—_
(S}
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ADSP-SC58x DPM Register Descriptions

Table 5-6: DPM_PER_DISO0 Register Fields (Continued)

Bit No. Bit Name Description/Enumeration

(Access)

14 | EMDMAO0/CHO

15 | PCle-Slave

16 | CRYPTO ACCELERATOR-0 (EIP-150/PKP)
17 | CRYPTO ACCELERATOR-1 (EIP-150/PKP)
18 | SMPU-SMC

19 | Reserved

20 | SMPU-L2CTL-CL2-0

21| SMPU-L2CTL-DL2-0

22 | SMPU-L2CTL-CL2-1

23| SMPU-L2CTL-DL2-1

24 | SMPU-L2CTL-CL2-2

25| SMPU-L2CTL-DL2-2

26 | SMPU-PCIE-SLV

27 | SMPU-DMCO0

28 | SMPU-DMC1

29 | CANO

30 | CAN1
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ADSP-SC58x DPM Register Descriptions

Peripherals Disable Register 1

The DPM PER DIS1I register is used to shut off the clocks to peripherals that are not used in an application to
save clock switching power.

15 14 13 12,11 10 9 8.7 6 5 4.3 2 1 0
fofoJoJofofo]o]Jofofo]o]ofofo]o]ol}
L J

VALUE([15:0] (R/W)
Peripheral Disable

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofoJoJofoJo]oJofoJo]o]ofofo]o]ol

LOCK (R/W) —IT' l_‘:' VALUE[18:16] (R/'W)

Lock Bit Peripheral Disable

Figure 5-3: DPM_PER_DIS1 Register Diagram

Table 5-7: DPM_PER_DISI Register Fields

Bit No. Bit Name Description/Enumeration

(Access)

31 |LOCK Lock Bit.
(R/W)
18:0 | VALUE Peripheral Disable.

(R/W) The DPM_PER DIS1.VALUE bits are used to shut of clocks in individual peripher-
als.

0| TWIO
1| TWI1
TWI2

USBO

USB1

Reserved

Reserved

Reserved

Reserved

O | 0| N | Q| N | x| W]

Reserved

—
(=]

Reserved

—_
—_

Reserved

—_
\®]

Reserved

Reserved

—_
(S}
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ADSP-SC58x DPM Register Descriptions

Table 5-7: DPM_PER_DISI Register Fields (Continued)

Bit No.
(Access)

Bit Name

Description/Enumeration

14 | Reserved

15 | Reserved

16 | Reserved

17 | Reserved

18 | Reserved
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ADSP-SC58x DPM Register Descriptions

Revision ID

The DPM REVID register provides the revision of the DPM module.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foJofo]ofoJoJo]Jofofofi]ofofo]o]ol}
L

J
J L Rrev (R)

Incremental Version ID

MAJOR (R)
Major Version ID

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
foJolo]ofofo]o]JofoJofo]Jofofo]o]ol

Figure 5-4: DPM_REVID Register Diagram

Table 5-8: DPM_REVID Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
7:4 | MAJOR Major Version ID.
(RINW)
3:0 | REV Incremental Version ID.
(RINW)
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ADSP-SC58x DPM Register Descriptions

Status Register

The DPM STAT register contains bits that report the state of the module and various errors.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foJoJoJofoJo]oJofo]o]o]ofofo]o]:}
L J

PRVMODE (R) I l— CURMODE (R)
Previous Mode Current Mode

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
lofofofofo]ofo]oJo]o]o]o]o]o]o]o]

HVBSYERR (R/W1C) 'Tl LL ADDRERR (R/W1C)
HV Busy Error Address Error
LWERR (R/WI1C)

Lock Write Error

Figure 5-5: DPM_STAT Register Diagram

Table 5-9: DPM_STAT Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
18 | HVBSYERR HYV Busy Error.
(RIW1C) The DPM_STAT.HVBSYERR bit indicates that a Read access to the Wake Status or

Restoren registers (during engineering transfers only) while the DPMLYV is transferring
registers from the DPMHYV. Triggers the DPMLV_PSLVERR interrupt.

0| Inactive
1| Active
17 | LWERR Lock Write Error.
(RI'W1C) The DPM_STAT . LWERR bit indicates that a write transaction attempted an access to
a write protected register. Triggers the DPMLV_PSLVERR interrupt.
0| Inactive
1| Active
16 | ADDRERR Address Error.
(RIW1C) The DPM_STAT . ADDRERR bit indicates that a read or write transaction attempted

an access to an unimplemented address or a write transaction attempted an access to a
read only register or accesses are non aligned. Triggers the DPMLV_PSLVERR inter-

rupt.
0 | Inactive
1| Active
7:4 | PRVMODE Previous Mode.
(RINW) The DPM_STAT . PRVMODE bit field indicates the previous mode of the the module.
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Table 5-9: DPM_STAT Register Fields (Continued)

ADSP-SC58x DPM Register Descriptions

Bit No.
(Access)

Bit Name

Description/Enumeration

Reset

Full-On

Reserved

Reserved

2
3
4

Reserved

5-15

Reserved

3:0
(R/NW)

CURMODE

Current Mode.

The DPM_STAT . CURMODE bit field indicates the current mode of the the module.

0

Reserved

1

Full-On

2

Reserved

3

Reserved

4-15

Reserved
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Reset Control Unit (RCU)

6 Reset Control Unit (RCU)

Reset is the initial state of the whole processor at power-on or the run-time state of any core, as controlled by anoth-
er core in the device via the RCU or as a a result of a hardware or software triggered event. In this state, all control
registers are set to their default values and functional units are idle. Exiting a full system hardware reset results with
only the host core being released from reset and ready to boot (Core 0 on ADSP-SC58x devices, Core 1 on
ADSP-215xx devices). The following table shows the cores that are released from reset.

Additional information on reset and booting can be found in Boot ROM and Booting the Processor.

Product Core Released from Reset by RCU
ADSP-SC58x CoreID=0
ADSP-2158x Core ID =1

The Reset Control Unit (RCU) controls how all the functional units enter and exit reset. Differences in functional
requirements and clocking constraints define how reset signals are generated. Programs must guarantee that none of
the reset functions puts the system into an undefined state or causes resources to stall. This functionality is impor-
tant when only one of the cores is reset (programs must ensure that there is no pending system activity involving the
core that is being reset). While core resets and software system resets are controlled directly in the RCU, hardware

resets can come from the TRU, the SEC, or the CGU Oscillator Watchdog,.

RCU Features

The RCU module supports the following features:
* Hardware reset through the m pin
* Software system reset through the RCU control (RCU CTL) register
* Hardware system reset through:
* TRU module
* SEC module (System Fault Unit )
* A clock not good reset state (safe state of chip under reset) from the Oscillator Watchdog,.

* Core reset through RCU Core Reset Output (RCU CRCTL) register
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RCU Functional Description

RCU Functional Description

This section provides information on the function of RCU module.

Hardware reset using SYS_HWRST pin

Asserting the SYS HWRST pin resets all functional units, except the real time clock (RTC) (if present).

Hardware reset through RCU

The RCU can perform a full system reset which can be initiated through hardware blocks like the SEC, the
TRU, and the oscillator watchdog.

Software reset using RCU registers

Setting the RCU_STAT . SWRST bit issues a software reset for all system units except the RTC module and
RCU BCODE, RCU CRCTL and RCU_ STAT registers.

Core reset RCU registers

A core can be individually reset by software, or by setting the RCU CRCTL.CR[n] bit.

ADSP-SC58x RCU Register List

The Reset Control Unit (RCU) controls how all the functional units in the processor enter and exit Reset. Differen-
ces in functional requirements and clocking constraints exist (units in different clock domains have to enter reset
asynchronously, but units exit reset in a deterministic way), and these differences define how reset signals are gener-
ated. Reset signals propagate through all functional units asynchronously. For more information on RCU function-
ality, see the RCU register descriptions.

Table 6-1: ADSP-SC58x RCU Register List

Name Description

RCU_BCODE Boot Code Register

RCU_CRCTL Core Reset Outputs Control Register
RCU_CRSTAT Core Reset Outputs Status Register
RCU_CTL Control Register

RCU_MSG Message Register

RCU_MSG CLR Message Clear Bits Register

RCU MSG_SET Message Set Bits Register

RCU SIDIS System Interface Disable Register
RCU_SISTAT System Interface Status Register
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RCU Functional Description

Table 6-1: ADSP-SC58x RCU Register List (Continued)

Name Description

RCU_STAT Status Register
RCU_SVECTO Software Vector Register 0
RCU SVECT1 Software Vector Register 1
RCU_SVECT2 Software Vector Register 2
RCU_SVECT LCK SVECT Lock Register

ADSP-SC58x RCU Trigger List

Table 6-2: ADSP-SC58x RCU Trigger List Masters

Trigger ID | Name Description Sensitivity

None

Table 6-3: ADSP-SC58x RCU Trigger List Slaves

Trigger ID | Name Description Sensitivity
50 RCUO_SYSRSTO RCUO System Reset 0 Pulse
51 RCUO_SYSRST1 RCUO System Reset 1 Pulse

RCU Definitions
To make the best use of the RCU, it is useful to understand the terms in this section.

The target or source defines the following are types of resets.

Hardware Reset (by target)

All functional units except a small subsection of debug interfaces are set to their default states. State is lost in all non-

volatile storage.

System Reset (by target)

All functional units except the RCU, flash interface, and debug are set to their default states.

Core n Only Reset (by target)

Affects Core n only. The system software must guarantee that a bus master cannot access the core in reset state.

Hardware Reset (by source)

The SYS HWRST input signal is asserted active (pulled low).
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System Reset (by source)

Software can trigger the reset by writing to the RCU CTL register or by another functional unit such as the TRU or

any of the generic reset inputs.

RCU Architectural Concepts

To understand the architecture of the RCU, it is important to consider the reset sources and how differing resets
affect the functional units of the processor.

The RCU provides the hardware that controls how all the functional units enter and exit reset. Differences in func-
tional requirements and clocking constraints define how reset signals are generated. For example, units in different
clock domains must enter reset asynchronously but exit reset in a deterministic way.

The program must guarantee that none of the reset functions put the system in an undefined state or cause resources
to stall. This functionality is important when only one of the cores is reset. The program must guarantee that there
is no pending system activity involving Core n before it is reset. For example, there must be no pending transactions

to core 0 when the core 0 is reset and vice-versa.

The RCU Reset Sources table defines how reset sources affect the different functional units.

Table 6-4: RCU Reset Sources

Reset Source Reset Type Affected Functional Units
SYS HWRST pin assertion Hardware Reset All functional units, except RTC (if present)
SYSCLK clock domain system | System Reset All functional units, except:
reset by fault unit (FMU) or « RTC (if presend),
TRU master
* RCU_STAT,

* RCU_BCODE, and
* the units on the VDDEXT power domain

RCU CTL.SYSRST bit set System Reset All functional units, except:
(software triggered reset) * RTC (if present),
* RCU_STAT,

¢ RCU_BCODE, and
* the units on the VDDEXT power domain

RCU_CRCTL.CR[n] bit set Core Only Reset Core n only, for 2>n>0)
(software triggered reset)

RCU Status and Error Signails

The RCU STAT register reflects status and error information. There are three kinds of errors that can occur in the
RCU. The reset out error is triggered when RSTOUT is both asserted and deasserted at the same time. The lock
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Resetting the ARM Core through Another Core or System Master

write error occurs if an attempt is made to write a lock RCU register. The address error occurs if a read-only register
is written to or if an attempt is made to a reserved address within the RCU MMR address range.

Resetting the ARM Core through Another Core or System Mas-
ter

The RCU allows reset of a given core n using another core or system master. Core 0 can be individually reset by
software, either setting any of CRO bit in the RCU CRCTL register. Cores that reset themselves cannot guarantee
that all the system transactions to or from it have completed. Although a core n reset can be triggered by core n
itself, it is recommended that another core or system master trigger it. Core n can be reset to restore its functionality
when it cannot execute software.

The following steps show the suggested programming sequence to reset core n only.

1. Clear the RCU _CRSTAT.CR[n] bit.
2. Disable interrupts to core n

3. Set the RCU_SIDIS.SI[n] bit to disable the interfaces for core n, to stop DMA accesses to its L1, to stop
accesses to memory for core n, and stop accesses to MMRs.

4. Test the RCU SISTAT.SI[n] bit to detect when accesses to core n have been disabled and all the pending
transactions have completed.

Set the RCU CRCTL.CR[n] bit to reset core n.
Poll the RCU CRSTAT.CR[n] bit until core n is in reset.
Once the core is in reset, clear the RCU SIDIS.SI [n] bit to reenable the core interfaces.

Clear the RCU _CRCTL.CR[n] bit to take core n out of reset.

RS S B

Poll the RCU CRSTAT.CR[n] bit until core n is out of reset.

Resetting a SHARC+ Core Through Another Core

Resetting a SHARC+ core involves a software handshake between the Master core which issues a reset to the
SHARCH+ core. The handshake is done using a core interrupt along with message passing through a variable in
shared L2 memory RAM. Each SHARC+ core needs two bits for handshaking.

* Core Reset Request bit (CRR). This bit is set by the master core to indicate to the SHARC+ core that a core
reset needs to be done. If the CRR bit is set the SHARC+ core should disable all interrupts, stop all system and
memory accesses and enter the IDLE state.

* IDLE acknowledgement (IDLE). Once the SHARC+ core is ready for reset, it sets this bit before entering the
IDLE state to inform the master core that it is ready for reset.

Two bits are needed for SHARCO core and two bits are needed for SHARC1 core. These bits are:
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Resetting a SHARC+ Core Through Another Core

CCRO - SHARCO core reset request bit in shared variable
IDLEO - SHARCO IDLE acknowledgement bit in shared variable
CCRI - SHARCI core reset request bit in shared variable
IDLE1 - SHARCI IDLE acknowledgement bit in shared variable

Use the following programming to reset the SHARC+ core.

A S O T 4

10.
11.
12.

13.

14.

. The master core checks the IDLE status bits in shared variable for the corresponding SHARC+ core

(RCU_MSG.C1IDLE and RCU MSG.COIDLE).
If one of the core idle bits is set then the program jumps to step 10. Otherwise the process continues to step 3.

The master core sets the CCRx bit in message register and raises the SOFTO0 software interrupt through the
SEC to the SHARC+ core (see Programming Examples for more information).

The SHARC+ core goes to into the ISR, and checks the “CCRx” status bit in RCU_MSG register to ensure
that software interrupt is for core reset.

ADDITIONAL INFORMATION: The SOFTO software interrupt handler can be used for other non-reset/

general purposes as well.

ADDITIONAL INFORMATION: The ISR should be in L1 memory.

The core should disable all interrupts before entering IDLE for reset.

The core sets the appropriate idle status bit (RCU_MSG.C1IDLE and RCU MSG.COIDLE).
Core enters IDLE.

Master core polls for the IDLEx status bit

The master core keeps a timeout option where if within N number of cycles the SHARC core doesn’t respond
then a system reset is initiated.

ADDITIONAL INFORMATION: N can be decided by the user depending on timing criticality of the applica-

tion.
Once the IDLEx status bit is found set, the master core initiates a core reset though the RCU.
Clear the RCU CRSTAT.CR[n] bit.

Set the RCU SIDIS.SI[n] bit to disable the interfaces for core n, to stop DMA accesses to its L1, to stop
accesses to memory for core n, and stop accesses to MMRs.

Test the RCU _SISTAT.SI[n] bit to detect when accesses to core n have been disabled and all the pending
transactions have completed.

Set the RCU_CRCTL.CR[n] bit to reset core n.
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15. Poll the RCU CRSTAT.CR[n] bit until core n is in reset.

ADSP-SC58x RCU Register Descriptions

16. Once the core is in reset, clear the RCU SIDIS.SI [n] bit to re-enable the core interfaces.

17. Clear the RCU CRCTL.CR[n] bit to take core n out of reset.

18. Poll the RCU CRSTAT.CR[n] bit until core n is out of reset.

If a core is servicing a higher priority interrupt and gets stuck then it may not respond to the SEC.

ADSP-SC58x RCU Register Descriptions

Reset Control Unit (RCU) contains the following registers.

Table 6-5: ADSP-SC58x RCU Register List

Name Description

RCU_BCODE Boot Code Register

RCU_CRCTL Core Reset Outputs Control Register
RCU_CRSTAT Core Reset Outputs Status Register
RCU CTL Control Register

RCU_MSG Message Register

RCU_MSG_CLR

Message Clear Bits Register

RCU_MSG_SET

Message Set Bits Register

RCU SIDIS System Interface Disable Register
RCU_SISTAT System Interface Status Register
RCU_STAT Status Register

RCU_SVECTO

Software Vector Register 0

RCU_SVECT1

Software Vector Register 1

RCU_ SVECT?2

Software Vector Register 2

RCU_SVECT LCK

SVECT Lock Register
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ADSP-SC58x RCU Register Descriptions

Boot Code Register

The RCU BCODE register can be used to determine if and how core boots. This register is set to its default values by
RESET.

15 14 13 12,11 10 9 8.7 6 5 4.3 2 1 0
foJo]oJofofoJoJofofofo]ofofo]o]o]
J

j.l wJ [y Ny e | I.L

IDLEONENTRY (R/W) NOKERNEL (R/'W)
Idle On Entry No Boot Kernel
NOL2CONFIG (R/W) NOVECTINIT (R/W)
No L2 Configuration No Vector Initialize
NOHOOK (R/W) HALT (R/W)

No Hook Halt

NOPREBOOT (R/W) e HBTOVW (R/W)

No Preboot Execute Wakeup
NOFAULTS (R/'W) NOMEMINIT (R/W)
No Faults No Memory Initialization
NOCACHE (R/W)

No Cache

3130 29 28 27 26 25 24 23 22 21 2019 18 17 16
foJoJoJofofoJo]Jofofofo]ofofo]o]o]

LOCK (R/'W) j LL NOCORE0( (R/W)
Lock No Core 0 Present
NOCORE2 (R/W) NOCOREI1 (R/W)
No Core 2 Present No Core 1 Present

Figure 6-1: RCU_BCODE Register Diagram

Table 6-6: RCU_BCODE Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31| LOCK Lock.
(RIW) If the global lock bit is set (SPU_CTL.GLCK bit =1) and the RCU_BCODE . LOCK
bit is set, the RCU BCODE register is read only (locked).
0 | Unlock
1 |Lock
18 | NOCORE2 No Core 2 Present.
(R/IW) The RCU BCODE .NOCOREZ2 bit indicates the presence of core 2.

0| Core does not exist

1 | Core exists
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ADSP-SC58x RCU Register Descriptions

Table 6-6: RCU_BCODE Register Fields (Continued)

Bit No. Bit Name Description/Enumeration

(Access)

17 | NOCORE1 No Core 1 Present.
(R/IW) The RCU_BCODE . NOCOREL bit indicates the presence of core 1.

0 | Core does not exist

1 | Core exists

16 | NOCOREOQ No Core 0 Present.
(R/W) The RCU_ BCODE . NOCOREQO bit indicates the presence of core 0.
0 | Core does not exist
1 | Core exists
13 [ IDLEONENTRY Idle On Entry.
(R/W) The RCU_BCODE. IDLEONENTRY bit configures the RCU to enter the idle state at
startup.
0 | Do not enter idle state
1 | Enter idle state
12 | NOL2CONFIG No L2 Configuration.
(R/IW) The RCU_BCODE .NOL2CONFIG bit configures the RCU to not perform the 1.2

memory configuration.

0| Configure L2 memory

1| Do not configure L2 memory
10 [ NOHOOK No Hook.
(R/W) The RCU_BCODE . NOHOOK bit configures the RCU to not perform the hook rou-
tine.
0 | Perform hook routine
1 | Do not perform hook routine
9 | NOPREBOOT No Preboot.
(RIW) The RCU_BCODE . NOPREBOOT bit configures the RCU to not perform the custom-

er preboot routine.

0 | Perform preboot

1 | Do not perform preboot
6 | NOFAULTS No Faults.
(R/W) The RCU_BCODE . NOFAULTS bit configures the RCU to not perform fault initiali-
zation.

0 | Perform fault initialization

—_

Do not perform fault initialization
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ADSP-SC58x RCU Register Descriptions

Table 6-6: RCU_BCODE Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
5| NOCACHE No Cache.
(R/W) The RCU_BCODE . NOCACHE bit configures the RCU to not perform a cache initiali-
zation and to not enable the cache.
0 | Enable and initialize cache
1 | Do not initialize or enable cache
4 | NOMEMINIT No Memory Initialization.
(RIW) The RCU_BCODE . NOMEMINIT bit configures the RCU to not perform a memory
initialization.
0 | Perform memory initialization
1 | Do not perform memory initialization
3 |HBTOVW Execute Wakeup.
(R/W) The RCU_BCODE . HBTOVW bit configures the RCU to execute a wakeup.
0| Do not wakeup
1 | Execute wakeup
2 | HALT Halt.
(RIW) The RCU_BCODE . HALT bit configures the RCU to execute the no boot routine.
0| Do not execute routine
1 | Execute routine
1| NOVECTINIT No Vector Initialize.
(RIW) The RCU_BCODE . NOVECTINIT bit configures the RCU to not vector to the appli-
cation.
0 | Vector
1| Do not vector
0 | NOKERNEL No Boot Kernel.
(RIW) The RCU_BCODE . NOKERNEL bit configures the RCU to not execute the boot ker-
nel.
0 | Execute boot kernel
1 | Do not execute boot kernel
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ADSP-SC58x RCU Register Descriptions

Core Reset Outputs Control Register

The RCU core reset control n registers (RCU CRCTL) include a lock bit (RCU CRCTL.LOCK) and a core reset bit
(RCU_CRCTL.CR[n]) for each core reset signal on the product.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foJolo]ofofo]o]ofofofo]ofofi]i]o}

CR[n] (R/'W) [

Core Reset Outputs

3130 29 28 27 26 25 2423 22 21 20,19 18 17 16
fofolo]ofofo]o]ofofofo]ofoJo]o]ol]

LOCK (R/W) —IT'
Lock

Figure 6-2: RCU_CRCTL Register Diagram

Table 6-7: RCU_CRCTL Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31 |LOCK Lock.
(R/W) If the global lock bit is set (SPU_CTL.GLCK bit =1) and the RCU_CRCTL . LOCK
bit is set, the RCU CRCTL register is read only (locked).
0 | Unlock
1 |Lock
2:0 | CR[n] Core Reset Outputs.
(R/W) The RCU_CRCTL.CR[n] bits control CRES[1:0] core reset signals. The

RCU_CRES[n] signals can be individually controlled. They are reset to their default
value by a hard reset or a system reset. For each RCU_CRES[n], the selected
RCUO_CRMSKi|[n] bit is cleared.

0 | RCU_CRES]2:0] Deasserted

7 | RCU_CRES|[2:0] Asserted
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ADSP-SC58x RCU Register Descriptions

Core Reset Outputs Status Register

The RCU core reset status register (RCU CRSTAT) contains status bits, indicating which core reset signals have
been asserted.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foJolo]ofofo]o]ofofofo]Jofofi]i]o}

CR[n] (R/W1C) [

Core Reset Outputs

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofolo]ofoJo]o]ofofofo]Jofofo]o]ol]

Figure 6-3: RCU_CRSTAT Register Diagram

Table 6-8: RCU_CRSTAT Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
2:0 | CR[n] Core Reset Outputs.
(R/'W1C) The RCU_CRSTAT.CR[n] bits indicate which cores have been reset since the last

time the bit was cleared. Bits masked by CORE_DISABLE_MASK][15:0] are perma-
nently disabled and the corresponding CR bits set. CR bits are sticky, they need to be
cleared by software.

0 | RCU_CRESI1:0] deasserted. CR[n] corresponds to
RCU_CRES[n].

7 | RCU_CRES][2:0] were asserted since the last time bits
were cleared. CR[n] corresponds to RCU_CRES[n].
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Control Register

ADSP-SC58x RCU Register Descriptions

The RCU control register (RCU CTL) provides a register lock, enables for the core and system reset requests inputs

and control for the Reset Output pin.

151413121110 9 8 7 6 5 4 3 2 1 0

foJoloJoJofo]i]i]ofofo]o]ofo]o]o]

CRSTREQEN (R/W)

'Tl 'Tl— SYSRST (R0O/W)

Core Reset Request Enabled
SRSTREQEN (R/W)

System Reset

System Reset Request Enabled

RSTOUTDSRT (R0/W)
Reset Out Deassert

RSTOUTASRT (R0/W)
Reset Out Assert

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

fofolo]oJofo]o]o]ofofo]o]ofo]o]o]

LOCK (R/W) —'Tl

Lock

Figure 6-4: RCU_CTL Register Diagram

Table 6-9: RCU_CTL Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31| LOCK Lock.

(R/IW) If the global lock bit is set (SPU_CTL.GLCK bit =1) and the RCU CTL.LOCK bit is
set, the RCU_CTL register is read only (locked). This bit is cleared by a hard reset or
any system reset event.

0| Unlock
1| Lock
9| CRSTREQEN Core Reset Request Enabled.

(R/W) The RCU_CTL.CRSTREQEN bit controls whether the SYSCLK domain source(s) of
reset is/are enabled to reset the core(s) when asserted. This bit is cleared by hard reset
or any system reset event.

0 | Disabled
1 | Enabled
8| SRSTREQEN System Reset Request Enabled.

(R/W) The RCU_CTL. SRSTREQEN bit controls whether the SYSCLK domain sources of
reset are enabled to do a system reset when asserted. This bit is cleared by a hard reset.

0 | Disabled
1| Enabled
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ADSP-SC58x RCU Register Descriptions

Table 6-9: RCU_CTL Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
2| RSTOUTDSRT Reset Out Deassert.
(RO/W) The RCU_CTL.RSTOUTDSRT bit controls the deassertion of the system reset pin.
0| No Action
1 | Deassert RSTOUT
1 |RSTOUTASRT Reset Out Assert.
(RO/W) The RCU_CTL.RSTOUTASRT bit controls assertion of the system reset pin.
0| No Action
1 | Assert RSTOUT
0[SYSRST System Reset.
(RO/W)) The RCU_CTL. SYSRST bit provides reset for all system units.
0 | No Action
1 | System Reset
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Message Register

ADSP-SC58x RCU Register Descriptions

The RCU MSG is a general-purpose register. It is intended to provide flexibility for Boot ROM code and to pass

predefined variables to the debugger. Please see the Booting chapter for product-specific details.

1514 13 12 11 10 9 8 7 6 5 4 3 2 1 0
foJolo]oJofo]o]o]ofofo]o]ofo]o]o]
L J
C2IDLE (R/W) 'Tl I— ERRCODE (R/W)
Core 2 Idle ROM Error Code
CI1IDLE (R/W) COIDLE (R/W)
Core 1 Idle Core 0 Idle
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
fofolo]oJofo]o]o]ofofo]o]ofo]o]o]
j.l { Ny Ny Ny Ny B | [ Wy Ny By ) I.L
CALLERR (R/W) COL1INIT (R/W)
Call Error Flag Core 0 L1 Initialized
CALLBACK (R/W) CI1LI1INIT (R/'W)
Callback Call Flag Core 1 L1 Initialized
CALLINIT (R/W) C2L1INIT (R/W)
Call Initcode Flag Core 2 L1 Initialized
CALLAPP (R/'W) C1ACTIVATE (R/W)
Call Application Flag Core 1 Activated
HALTONERR (R/W) C2ACTIVATE (R/W)
Halt on Error Call Core 2 Activated
HALTONCALL (R/W) SECINIT (R/W)
Halt on Callback Call SEC Initialized
HALTONINIT (R/W) L2INIT (R/W)
Halt on Initcode Call L2 Initialized
HALTONAPP (R/W)
Halt on Application Call
Figure 6-5: RCU_MSG Register Diagram
Table 6-10: RCU_MSG Register Fields
Bit No. Bit Name Description/Enumeration
(Access)
31 | CALLERR Call Error Flag.
(RIW) The RCU_MSG.CALLERR bit indicates that a flag has been set by the boot code prior

to an error call.

Flag not set

—_

Flag set
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ADSP-SC58x RCU Register Descriptions

Table 6-10: RCU_MSG Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
30 | CALLBACK Callback Call Flag.
(RIW) The RCU_MSG.CALLBACK bit indicates that a flag has been set by the boot code
prior to a callback call.
0 | Flag not set
1 | Flag set
29 | CALLINIT Call Initcode Flag.
(RIW) The RCU_MSG.CALLINIT bit indicates that a flag has been set by the boot code
prior to an initcode call.
0 | Flag not set
1 | Flag set
28 | CALLAPP Call Application Flag.
(R/W) The RCU_MSG.CALLAPP bit indicates that a flag has been set by the boot code prior
to an application call.
0 | Flag not set
1 | Flag set
27 |HALTONERR Halt on Error Call.
(R/W) The RCU_MSG.HALTONERR bit generates an emulation exception prior to an error
call.
0 | Do not generate exception
1 | Generate exception
26 | HALTONCALL Halt on Callback Call.
(R/W) The RCU_MSG.HALTONCALL bit generates an emulation exception prior to a call-
back call.
0 | Do not generate exception
1 | Generate exception
25 | HALTONINIT Halt on Initcode Call.
(R/IW) The RCU_MSG.HALTONINIT bit generates an emulation exception prior to an init-
code call.
0 | Do not generate exception
1 | Generate exception
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ADSP-SC58x RCU Register Descriptions

Table 6-10: RCU_MSG Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
24 |HALTONAPP Halt on Application Call.
(R/W) The RCU_MSG.HALTONAPP bit generates an emulation exception prior to an appli-
cation call.
0 | Do not generate exception
1 | Generate exception
22 | L2INIT L2 Initialized.
(RIW) The RCU_MSG.L2INIT bit indicates that the L2 resource is initialized.
0 | Resource not initialized
1 | Resource initialized
21| SECINIT SEC Initialized.
(R/IW) The RCU_MSG.SECINIT bit is used by tools for initialization of the SEC.
20 | C2ACTIVATE Core 2 Activated.
(R/W) The RCU_MSG.C2ACTIVATE bit is used by tools for activation of Core 2.
19 | C1ACTIVATE Core 1 Activated.
(R/W) The RCU_MSG.C1ACTIVATE bit is used by tools for activation of Core 1.
18 | C2L1INIT Core 2 L1 Initialized.
(R/IW) The RCU_MSG.C2L1INIT bit indicates that the core 2 L1 resource is initialized.
17 | CIL1INIT Core 1 L1 Initialized.
(R/IW) The RCU MSG.CI1LI1INIT bit indicates that the core 1 L1 resource is initialized.
0 | Resource not initialized
1 | Resource initialized
16 | COL1INIT Core 0 L1 Initialized.
(R/W) The RCU_MSG.COL1INIT bit indicates that the core 0 L1 resource is initialized.
0 | Resource not initialized
1 | Resource initialized
10 | C2IDLE Core 2 Idle.
(R/W) The RCU_MSG.C2IDLE bit indicates that core 2 is in a safe idle state in ROM.
9| Cl1IDLE Core 1 Idle.
(RIW) The RCU_MSG.C1IDLE bit indicates that core 1 is in a safe idle state in ROM.
8 | COIDLE Core 0 Idle.
(R/W) The RCU_MSG.COIDLE bit indicates that core 0 is in a safe idle state in ROM.
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Table 6-10: RCU_MSG Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
7:0 | ERRCODE ROM Error Code.
(R/W) The RCU_MSG.ERRCODE bit indicates the error code of the ROM. It is valid only
when in the error handler.
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ADSP-SC58x RCU Register Descriptions

Message Clear Bits Register

The RCU MSG CLR register is used to clear bits in RCU MSG register. Reading this register returns 0x00000000.
151413 121110 9 8 7 6 5 4.3 2 1 0
fofofoJofofo]o]Jofofofo]ofofo]o]ol}

CLR[15:0] (RO/W1C)
Clear MSG Register Bits

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofofoJofofo]oJofofofo]ofofo]o]ol]
L J

CLRJ31:16] (RO/W1C)
Clear MSG Register Bits

Figure 6-6: RCU_MSG_CLR Register Diagram

Table 6-11: RCU_MSG_CLR Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 |CLR Clear MSG Register Bits.
(RO/W1C) The RCU_MSG CLR.CLR bit resets MSG bit n.
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ADSP-SC58x RCU Register Descriptions

Message Set Bits Register
The RCU MSG SET register is used to set bits in RCU MSG register. Reading this register returns 0x00000000.

15 14 13 12,11 10 9 8 .7 6 5 4,3 2 1 0
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SET[15:0] (RO/W1S)
Set Message Bits
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SET[31:16] (RO/W1S)
Set Message Bits

Figure 6-7: RCU_MSG_SET Register Diagram

Table 6-12: RCU_MSG_SET Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 |SET Set Message Bits.
(RO/W1S) The RCU_MSG_SET. SET bit sets MSG bit n.
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ADSP-SC58x RCU Register Descriptions

System Interface Disable Register

The RCU system interface disable register (RCU SIDIS) lets the RCU assert a system interface disable request to
functional units in the processor. This register is set to its default values by a hard reset or any system reset event. For
information on mapping between RCU SIDIS bits and functional units, see the RCU functional description.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foJoJoJofoJo]oJofoJo]o]ofoJo]o]ol

SI[n] (R/'W) l_l_l

System Interface Disable Request
[1:0]
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LOCK (R/W) —'Tl

Lock

Figure 6-8: RCU_SIDIS Register Diagram

Table 6-13: RCU_SIDIS Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31 |LOCK Lock.
(R/IW) If the global lock bit is set (SPU_CTL.GLCK bit =1) and the RCU_SIDIS.LOCK
bit is set, the RCU SIDIS register is read only (locked).
0 | Unlock
1| Lock
1:0 | SI[n] System Interface Disable Request [1:0].
(R/W) Each RCU_SIDIS.SI[n] bit corresponds to a functional unit in the processor that

supports the system interface disable request-acknowledge protocol.

0 | RCU_SI_DISABLE_REQ[1:0] deasserted
3 | RCU_SI_DISABLE_REQ[1:0] asserted
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System Interface Status Register

The RCU system interface status register (RCU SISTAT) indicates whether a functional unit has or has not ac-
knowledged an RCU unit disable request.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
folo]oJoJo]o]oJoJo]oJoJofo]o]o]o]

SIn] (R) [

System Interface Disable Acknowledge
[1:0]
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Figure 6-9: RCU_SISTAT Register Diagram

Table 6-14: RCU_SISTAT Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
1:0 | SI[n] System Interface Disable Acknowledge [1:0].
(R/INW) The RCU_SISTAT.SI[n] bitindicates whether a functional unit has or has not ac-

knowledged an RCU unit disable request.

0 | No Acknowledge

3| SI_DISABLE_ACK]1:0] asserted
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Status Register

ADSP-SC58x RCU Register Descriptions

The RCU status register (RCU STAT) contains status bits for all RCU reset sources, reset status, and boot mode
inputs. Status bits for reset sources are sticky and can cleared by software. Error status bits are cleared by any reset

event.

15 14 13 12 11 10 9 8 7 6 5

4 3 2 1 0
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BMODE (R)

I_I_l

Boot Mode

RSTOUT (R)
Reset Out Status

SWRST (R/W1C)
Software Reset

31 30 29

LL HWRST (R/WI1C)
Hardware Reset

SSRST (R/W1C)
System Source Reset

28 27 26 25 24 23 22 21 20 19 18 17 16

lofoJoJofofo]o]ofo]o]o]

0oJoJofo]o]

RSTOUTERR (R/W1C)
Reset Out Error

LWERR (R/WI1C)

'Tl IT'— ADDRERR (R/W1C)
Address Error

Lock Write Error

Figure 6-10: RCU_STAT Register Diagram

Table 6-15: RCU_STAT Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
18 | RSTOUTERR Reset Out Error.

(RI'W1C) The RCU_STAT.RSTOUTERR bit indicates (if set) that a write attempted to set the
RCU_CTL.RSTOUTASRT and RCU_CTL.RSTOUTDSRT simultaneously. This
condition triggers a bus error.

0 | No Error
1 | Error Occurred
17 | LWERR Lock Write Error.

(RIW1C) The RCU_STAT .LWERR bit indicates (when set) there was an attempted write to an
RCU register while the RCU_CTL. LOCK bit was set and the global lock bit is enabled
(SPU_CTL.GLCK bit =1). This status bit is sticky; write-1-to-clear

0 | No Error
1| Error Occurred
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Table 6-15: RCU_STAT Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
16 | ADDRERR Address Error.
(RIW1C) The RCU_STAT . ADDRERR bit indicates that the RCU generated an address error.
This status bit is sticky; write-1-to-clear it.
0| No Error
1 | Error Occurred
11:8 | BMODE Boot Mode.
(R/INW) The RCU_STAT . BMODE bits indicate the input on the boot mode pins.
5|RSTOUT Reset Out Status.
(R/INW) The RCU_STAT.RSTOUT bit indicates the assertion status of the system reset pin.
0 | RSTOUT Deasserted
1 |RSTOUT Asserted
3| SWRST Software Reset.

(RIW1C) The RCU_STAT . SWRST bit indicates that a system reset (which was triggered by
software) has occurred since the last time a hardware reset occurred or since the
RCU_STAT.SWRST bit was cleared by software.

0| Inactive
1 | Reset Occurred
2 |SSRST System Source Reset.

(RI'W1C) The RCU_STAT . SSRST bit indicates that a system reset triggered by hardware in the
system clock domain, clock A domain, or clock B domain has occurred since the last
time a hardware reset occurred or since the RCU_STAT . SSRST bit was cleared by
software.

0 | Inactive
1 | Reset Occurred
0 |HWRST Hardware Reset.
(R/'W1C) The RCU_STAT . HWRST bit indicates that a hardware reset has occurred.
0 | Inactive
1 | Reset Occurred
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Software Vector Register 0

The RCU SVECTO register contains the default location of the first instruction to execute after a reset.
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VALUE[15:0] (R/W)
Core 0 Reset Vector
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VALUE[31:16] (R/'W)
Core 0 Reset Vector

Figure 6-11: RCU_SVECTO Register Diagram

Table 6-16: RCU_SVECTO Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Core 0 Reset Vector.
(R/W) The RCU_SVECTO0 . VALUE bit field contains the default location of the first instruc-
tion to execute after a reset.
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Software Vector Register 1

VALUE[15:0] (R/W)
Reset Vector

VALUE[31:16] (R/W)
Reset Vector

Figure 6-12: RCU_SVECT1 Register Diagram

Table 6-17: RCU_SVECT1 Register Fields

1514 13121110 9 8 7 6 5 4 3 2 1 0
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Bit No.
(Access)

Bit Name

Description/Enumeration

31:0
(R/'W)

VALUE

Reset Vector.
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Software Vector Register 2

VALUE[15:0] (R/W)
Reset Vector

VALUE[31:16] (R/W)
Reset Vector

Figure 6-13: RCU_SVECT?2 Register Diagram

Table 6-18: RCU_SVECT?2 Register Fields

ADSP-SC58x RCU Register Descriptions
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Bit No.
(Access)

Bit Name

Description/Enumeration

31:0
(R/'W)

VALUE

Reset Vector.
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ADSP-SC58x RCU Register Descriptions

SVECT Lock Register

The RCU software vector lock register (RCU SVECT LCK) provides a register lock and software vector n enable
bits for each processor core on the product. This register is set to its default values by a hard reset or any system reset
event.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foJoloJofoJo]o]Jofofofo]Jofofo]o]ol}

SVECT|n] (R/W) [

Lock SVECTn Registers

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofoloJofoJo]oJofoJofo]Jofofo]o]ol]

LOCK (R/'W) —IT'
Lock

Figure 6-14: RCU_SVECT_LCK Register Diagram

Table 6-19: RCU_SVECT_LCK Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31| LOCK Lock.
(R/W) If the global lock bit is set (SPU_CTL.GLCK bit =1) and the
RCU_SVECT LCK.LOCK bit is set, the RCU_SVECT LCK register is read only
(locked).
0| Unlock
1| Lock
2:0 | SVECT[n] Lock SVECTn Registers.
(R/W) If the global lock bit is set (SPU_CTL.GLCK bit =1) and the
RCU_SVECT LCK.SVECT [n] bit is set, the RCU_SVECTO and RCU_SVECTl
registers are read only (locked).
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System Event Controller (SEC) and Generic Interrupt Controller (GIC)

7 System Event Controller (SEC) and Generic
Interrupt Controller (GIC)

There are two interrupt controllers—a generic interrupt controller (GIC) for the ARM core and the system event
controller (SEC) for the SHARC cores.

System event management is the responsibility of the system event controller (SEC). The SEC manages the configu-
ration of all system event sources. The SEC also manages the propagation of system events to all connected cores
and the system fault interface.

All of the peripheral interrupts are routed using a single SEC interrupt to the desired core. The SEC allows pro-
grammability of the peripheral interrupt’s priority, supporting up to 256 priority levels that are arbitrated within the
SEC itself. The SEC also allows these interrupts to be grouped and masked by priority level and provides the flexi-

bility to choose which core(s) the interrupt is routed to.

The SEC also supports self-nesting of interrupts, which is required when sharing a single interrupt request to an
individual core, as this allows for a higher-priority peripheral interrupt to be passed to the core while it is currently
servicing a lower-priority peripheral interrupt. For more details please refer to “Self-Nesting Mode for System Event
Controller Interrupt (SECI)” in the SHARC+ Core Programming Reference.

For more information about the ARM GIC, visit the ARM Information Center.

SEC Features

The following list describes the system event controller features.

* Comprehensive system event source management including interrupt enable, fault enable, priority, core map-
ping, and source grouping.

e Fault management including fault action configuration, timeout, external indication, and system reset.
g g g Yy

* Determinism where all system events have the same propagation delay and provide unique identification of a
specific system event source.

* Distributed programming model where each system event source control and all status fields are independent
of all others.
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SEC Functional Description

* Slave control port which provides access to all SEC registers for configuration, status, and interrupt or fault
service model.

* Global locking supports a register level protection model to prevent writes to “locked” registers.

SEC Functional Description

The following sections provide a functional description of the SEC.

The SEC/GIC Interrupt Signal Flow figure shows an overview of the interrupt systems.

DELAYED/FAULT ACTION
CONFIGURATIONS

CORE1 --SYS_FAULT pin CORE2
SHARC --8YS EVENT FAULT INTERRUPT SHARC
CORED --HW RESET
ARM Cortex AS 1 y i

A

SYSTEM CORE1 SYSTEM FAULT SYSTEM CORE2
IIF (SCI) I/F (SFI) IIF (SCI)
INTERRUPT

A T T A
ICONTROL (GIC)
ARM PL390
DISTRIBUTOR SYSTEM SOURCE
PORT IIF (SSI)

A A SYSTEM EVENT CONTROLLER (SEC)

CPU PORT
GENERIC

[

| SCB BUS

Figure 7-1: SEC/GIC Interrupt Signal Flow

ADSP-SC58x SEC Register List

The System Event Controller (SEC) manages the system fault sources, including control features such as enable/
disable, priority, and active/pending source status. For more information on SEC functionality, see the SEC register
descriptions.

Table 7-1: ADSP-SC58x SEC Register List

Name Description

SEC CACT [n] SCI Active Register n

SEC CCTL[n] SCI Control Register n
SEC_CGMSK[n] SCI Group Mask Register n
SEC_CPLVL[n] SCI Priority Level Register n
SEC_CPMSK[n] SCI Priority Mask Register n
SEC_CPND[n] Core Pending Register n
SEC_CSID[n] SCI Source ID Register n
SEC_CSTAT [n] SCI Status Register n
SEC_END Global End Register
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Table 7-1: ADSP-SC58x SEC Register List (Continued)

SEC Functional Description

Name

Description

SEC_FCOPP

Fault COP Period Register

SEC_FCOPP_CUR

Fault COP Period Current Register

SEC_FCTL

Fault Control Register

SEC_FDLY

Fault Delay Register

SEC_FDLY CUR

Fault Delay Current Register

SEC_FEND Fault End Register
SEC_FSID Fault Source ID Register
SEC_FSRDLY Fault System Reset Delay Register

SEC_FSRDLY CUR

Fault System Reset Delay Current Register

SEC_FSTAT Fault Status Register
SEC_GCTL Global Control Register
SEC_GSTAT Global Status Register
SEC RAISE Global Raise Register
SEC SCTL[n] Source Control Register n

SEC_SSTAT[n]

Source Status Register n

ADSP-SC58x SEC Interrupt List

Table 7-2: ADSP-SC58x SEC Interrupt List

Interrupt | Name Description Sensitivity DMA
ID Channel
0 SEC0_ERR SECO Error Level

Combined SEC and GIC Interrupt

List

The Combined SEC and GIC Interrupt List table provides a complete list of the processor and Cortex interrupts.

Note that the DAI has its own system interrupt controllers. For more information see the DAI System Interrupt

Controller (SIC). Note in the table below many interrupts are supported by all cores. In the cases were an interrupt
is not supported its ID number (GIC_ID for ARM Cortex-A5 or SEC_ID for SHARCH+) is reserved.

Table 7-3: ADSP-SC58x Combined SEC and GIC Interrupt List

Module Event/Interrupt SECID GICID SEC/GIC Interrupt Name
GIC SW Interrupt 0, core reset, core ID = 0 N/A 0 GIC_SOFT00
GIC SW Interrupt 1, undefined instruction, core ID = | N/A 1 GIC_SOFTo01

0
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SEC Functional Description

Table 7-3: ADSP-SC58x Combined SEC and GIC Interrupt List (Continued)

Module Event/Interrupt SEC ID GICID SEC/GIC Interrupt Name
GIC SW Interrupt 2, supervisor call, core ID = 0 N/A 2 GIC_SOFT02
GIC SW Interrupt 3, prefetch call, core ID = 0 N/A 3 GIC_SOFTO03
GIC SW Interrupt 4, data abort, core ID = 0 N/A 4 GIC_SOFT04
GIC SW Interrupt 5, reserved, core ID = 0 N/A N/A GIC_SOFTO05
GIC SW Interrupt 6, IRQ interrupt, core ID = 0 N/A 6 GIC_SOFT06
GIC SW Interrupt 7, FIQ interrupt, core ID = 0 N/A 7 GIC_SOFT07

N/A 8-31

Reserved

SEC SECO Error 0 32 SECO_ERR
CGU CGUO Event 1 33 CGUO_EVT
CGU CGU1 Event 2 34 CGUI_EVT
WDOG WDOGO Expiration 3 35 WDOGO_EXP
WDOG WDOGTI Expiration 4 36 WDOGI1_EXP
OTPC OTPCO Dual bit Error 5 37 OTPCO_ERR
TMU TMUO Fault 6 38 TMUO_FAULT
TAPC Test/User Key Fail 7 39 TAPCO_KEYFAIL
L2CTL L2CTL0 ECC Error 8 40 L2CTLO_ECC_ERR

9-13 41 -45

Reserved Reserved
SMPU Core Data Read interrupt, core ID = 1 14 46 C1_IRQO
SMPU Core Data Write interrupt, core ID = 1 15 47 C1_IRQ1
SMPU Core Instruction Fetch interrupt, core ID = 1 16 48 CI1_IRQ2
SMPU Core Idle instruction interrupt, core ID =1 17 49 C1_IDLE
SMPU Core Data Read interrupt, core ID = 2 18 50 C2_IRQO
SMPU Core Data Write interrupt, core ID =2 19 51 C2_IRQ1
SMPU Core Instruction Fetch interrupt, core ID =2 20 52 C2_IRQ2
SMPU Core Idle instruction interrupt, core ID =2 21 53 C2_IDLE
CORE L2 Cache interrupt, core ID = 0 22 54 C0_L2CC
CORE L1 Parity interrupt, core ID = 0 23 55 CO0_L1_PERR
DAI DAIO High Priority 24 56 DAIO_IRQH
DAI DAI1 High Priority 25 57 DAI1_IRQH

74
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Table 7-3: ADSP-SC58x Combined SEC and GIC Interrupt List (Continued)

SEC Functional Description

Module Event/Interrupt SEC ID GICID SEC/GIC Interrupt Name
GPTIMER | GP TIMERO Timer 0 26 58 TIMERO_TMRO
GPTIMER | GP TIMERO Timer 1 27 59 TIMERO_TMRI1
GPTIMER | GP TIMERO Timer 2 28 60 TIMERO_TMR2
GPTIMER | GP TIMERO Timer 3 29 61 TIMERO_TMR3
EPWM EPWMO0 PWMTMR Grouped 30 62 PWMO_SYNC
EPWM EPWMO Trip 31 63 PWMO_TRIP
EPWM EPWM1 PWMTMR Grouped 32 64 PWM1_SYNC
EPWM EPWMI Trip 33 65 PWMI1_TRIP
EPWM EPWM2 PWMTMR Grouped 34 66 PWM2_SYNC
EPWM EPWM2 Trip 35 67 PWM2_TRIP
ACM ACMO Event Miss 36 68 ACMO_EVT_MISS
ACM ACMO Event Complete 37 69 ACMO_EVT_COMPLETE
PINT PINTO Pin Interrupt Block 38 70 PINTO0_BLOCK
PINT PINTT1 Pin Interrupt Block 39 71 PINT1_BLOCK
PINT PINT?2 Pin Interrupt Block 40 72 PINT2_BLOCK
PINT PINT3 Pin Interrupt Block 41 73 PINT3_BLOCK
PINT PINT4 Pin Interrupt Block 42 74 PINT4_BLOCK
PINT PINTS Pin Interrupt Block 43 75 PINT5_BLOCK
SEC Software Interrupt 0 44 Reserved SOFTO0

SEC Software Interrupt 1 45 Reserved SOFT1

SEC Software Interrupt 2 46 Reserved SOFT2

SEC Software Interrupt 3 47 Reserved SOFT3

SEC Software Interrupt 4 48 Reserved SOFT4

SEC Software Interrupt 5 49 Reserved SOFT5

SEC Software Interrupt 6 50 Reserved SOFT6

SEC Software Interrupt 7 51 Reserved SOFT7

SPORT SPORTO Channel A DMA 52 84 SPORT0_A_DMA
SPORT SPORTO Channel A Status 53 85 SPORTO_A_STAT
SPORT SPORTO0 Channel B DMA 54 86 SPORT0_B_DMA
SPORT SPORTO Channel B Status 55 87 SPORTO_B_STAT
SPORT SPORT1 Channel A DMA 56 88 SPORT1_A_DMA
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SEC Functional Description

Table 7-3: ADSP-SC58x Combined SEC and GIC Interrupt List (Continued)

Module Event/Interrupt SEC ID GICID SEC/GIC Interrupt Name
SPORT SPORT1 Channel A Status 57 89 SPORT1_A_STAT
SPORT SPORT1 Channel B DMA 58 90 SPORT1_B_DMA
SPORT SPORT1 Channel B Status 59 91 SPORT1_B_STAT
SPORT SPORT4 Channel A DMA 60 92 SPORT4_A_DMA
SPORT SPORT4 Channel A Status 61 93 SPORT4_A_STAT
SPORT SPORT4 Channel B DMA 62 94 SPORT4_B_DMA
SPORT SPORT4 Channel B Status 63 95 SPORT4_B_STAT
SPORT SPORT5 Channel A DMA 64 96 SPORT5_A_DMA
SPORT SPORT5 Channel A Status 65 97 SPORTS5_A_STAT
SPORT SPORT5 Channel B DMA 66 98 SPORT5_B_DMA
SPORT SPORT5 Channel B Status 67 99 SPORT5_B_STAT
SP1 SPI2 TX DMA Channel 68 100 SPI2_TXDMA

SPI SPI2 RX DMA Channel 69 101 SPI2_RXDMA

SPI SPI2 Status 70 102 SPI2_STAT

SPI SPI2 Error 71 103 SPI2_ERR
GPTIMER | GP TIMERO Timer 4 72 104 GPTIMERO_TMR4
GPTIMER | GP TIMERO Timer 5 73 105 GPTIMERO_TMRS5
GPTIMER | GP TIMERO Timer 6 74 106 GPTIMERO_TMR6
GPTIMER | GP TIMERO Timer 7 75 107 GPTIMERO_TMR?7
GPTIMER | GP TIMERO Status 76 108 GPTIMERO_STAT
LP LP0 DMA Data 77 109 LP0O_DMA

LP LPO Status 78 110 LPO_STAT

LpP LP1 DMA Data 79 111 LP1_DMA

LP LP1 Status 80 112 LP1_STAT

EPPI EPPI0 DMA Channel 0 81 113 EPPI0_CHO_DMA
EPPI EPPI0 DMA Channel 1 82 114 EPPIO_CH1_DMA
EPPI EPPIO Status 83 115 EPPIO_STAT

CAN CANO Receive 84 116 CANO_RX

CAN CANO Transmit 85 117 CANO_TX

CAN CANO Status 86 118 CANO_STAT

CAN CANI Receive 87 119 CANI1_RX
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Table 7-3: ADSP-SC58x Combined SEC and GIC Interrupt List (Continued)

SEC Functional Description

Module Event/Interrupt SEC ID GICID SEC/GIC Interrupt Name
CAN CANT1 Transmit 88 120 CAN1_TX

CAN CANI1 Status 89 121 CANI1_STAT
SPORT SPORT2 Channel A DMA 90 122 SPORT2_A_DMA
SPORT SPORT?2 Channel A Status 91 123 SPORT2_A_STAT
SPORT SPORT2 Channel B DMA 92 124 SPORT2_B_DMA
SPORT SPORT?2 Channel B Status 93 125 SPORT2_B_STAT
SPORT SPORT3 Channel A DMA 94 126 SPORT3_A_DMA
SPORT SPORT3 Channel A Status 95 127 SPORT3_A_STAT
SPORT SPORT3 Channel B DMA 96 128 SPORT3_B_DMA
SPORT SPORT3 Channel B Status 97 129 SPORT3_B_STAT
SPORT SPORT6 Channel A DMA 98 130 SPORT6_A_DMA
SPORT SPORT6 Channel A Status 99 131 SPORT6_A_STAT
SPORT SPORT6 Channel B DMA 100 132 SPORT6_B_DMA
SPORT SPORTG6 Channel B Status 101 133 SPORT6_B_STAT
SPORT SPORT7 Channel A DMA 102 134 SPORT7_A_DMA
SPORT SPORT?7 Channel A Status 103 135 SPORT7_A_STAT
SPORT SPORT7 Channel B DMA 104 136 SPORT7_B_DMA
SPORT SPORT?7 Channel B Status 105 137 SPORT7_B_STAT
SPI SPI0 TX DMA Channel 106 138 SPI0_TXDMA
SPI SPI0 RX DMA Channel 107 139 SPI0O_RXDMA
SP1 SPIO0 Status 108 140 SPI0_STAT

SPI SPI0 Error 109 141 SPI0O_ERR

SPI SPI1 TX DMA Channel 110 142 SPI1_TXDMA
SPI SPI1 RX DMA Channel 111 143 SPI1_RXDMA
SPI SPI1 Status 112 144 SPI1_STAT

SP1 SPI1 Error 113 145 SPI1_ERR

UART UARTO Transmit DMA 114 146 UART0_TXDMA
UART UARTO Receive DMA 115 147 UART0_RXDMA
UART UARTO Status 116 148 UARTO_STAT
UART UART1 Transmit DMA 117 149 UART1_TXDMA
UART UART1 Receive DMA 118 150 UART1_RXDMA

ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference

7-7



SEC Functional Description

Table 7-3: ADSP-SC58x Combined SEC and GIC Interrupt List (Continued)

Module Event/Interrupt SEC ID GICID SEC/GIC Interrupt Name
UART UART1 Status 119 151 UART1_STAT
UART UART?2 Transmit DMA 120 152 UART2_TXDMA
UART UART?2 Receive DMA 121 153 UART2_RXDMA
UART UART?2 Status 122 154 UART2_STAT
TWI TWIO Data 123 155 TWI0_DATA
TWI TWI1 Data 124 156 TWI1_DATA
TWI TWI2 Data 125 157 TWI2_DATA
CNT CNTO Status 126 158 CNTO_STAT
CTI CTI Eventl, Core ID =1 127 Reserved ECT_C1_EVT
CTI CTI Event2, Core ID = 2 128 Reserved ECT_C2_EVT
PKIC Public Key Interrupt (PKA, TRNG, SL) 129 161 PKICO_IRQ
PKTE Security Packet Engine 130 162 PKTEO_IRQ
MSI MSIO Status 131 163 MSIO_STAT
USB USBO Status/FIFO Data Ready 132 164 USBO_STAT
USB USBO0 DMA Status/Transfer Complete 133 165 USBO_DATA
USB USB1 Status/FIFO Data Ready 134 166 USB1_STAT
USB USB1 DMA Status/Transfer Complete 135 167 USB1_DATA
TRU TRUO Interrupt 4, core ID = 1 136 Reserved TRUO_INT4
TRU TRUO Interrupt 5, core ID = 1 137 Reserved TRUO_INT5
TRU TRUO Interrupt 6, core ID = 1 138 Reserved TRUO_INTG6
TRU TRUO Interrupt 7, core ID = 1 139 Reserved TRUO_INT7
TRU TRUO Interrupt 8, core ID = 2 140 Reserved TRUO_INTS
TRU TRUO Interrupt 9, core ID = 2 141 Reserved TRUO_INT9
TRU TRUO Interrupt 10, core ID = 2 142 Reserved TRUO_INT10
TRU TRUO Interrupt 11, core ID =2 143 Reserved TRUO_INT11
SINC SINCO Status 144 176 SINCO_STAT
DAI DAIO Low Priority 145 177 DAIO_IRQL
DAI DAI1 Low Priority 146 178 DAI1_IRQL
EMAC EMACO Status 148 180 EMACO_STAT
EMAC EMACI Status 149 181 EMAC1_STAT
FFTA FFTAQ Transmit DMA 150 182 FFTAO0_TXDMA
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Table 7-3: ADSP-SC58x Combined SEC and GIC Interrupt List (Continued)

SEC Functional Description

Module Event/Interrupt SEC ID GICID SEC/GIC Interrupt Name
FFTA FFTAO Receive DMA 151 183 FFTA0_RXDMA
FFTA FFTAO Status 152 184 FFTAO_STAT

FIR FIRO DMA 153 185 FIRO_DMA

FIR FIRO Status 154 186 FIRO_STAT

IR ITIRO DMA 155 187 IIRO_DMA

IR IIRO Status 156 188 ITRO_STAT

HADC HADCO 157 189 HADCO_EVT

HAE HAEO RX DMA Channel 0 158 190 HAEO0_RXDMA_CHO
HAE HAEO RX DMA Channel 1 159 191 HAEO0_RXDMA_CHI1
HAE HAEO TX DMA Channel 0 160 192 HAEO0_TXDMA

HAE HAEO Status 161 193 HAEO_STAT

MLB MLBO Interrupt Channel 0 through 31 162 194 MLBO_INTO

MLB MLBO Interrupt Channel 32 thorugh 63 163 195 MLBO_INT1

MLB MLBO Status 164 196 MLBO_STAT

RTC RTC Event 165 197 RTCO_EVT

MDMA Maximum BW DMA Channel 0 166 198 MDMA3_SRC
MDMA Maximum BW DMA Channel 1 167 199 MDMA3_DST
MDMA Enhanced BW DMA Channel 0 168 200 MDMA2_SRC
MDMA Enhanced BW DMA Channel 1 169 201 MDMA2_DST
EMDMA | EMDMAO DMA Done 170 202 EMDMAO0_DONE
EMDMA |EMDMAI DMA Done 171 203 EMDMA1_DONE
CRC Standard BW DMA/CRCO0 Channel 0 172 204 MDMAOQ_SRC

CRC Standard BW DMA/CRCO0 Channel 1 173 205 MDMAO0_DST

CRC Standard BW DMA/CRC1 Channel 0 174 206 MDMA1_SRC

CRC Standard BW DMA/CRCI Channel 1 175 207 MDMA1_DST

CRC CRCO Datacount expiration 176 208 CRCO_DCNTEXP
CRC CRCI Datacount expiration 177 209 CRCI1_DCNTEXP
CRC CRCO Error 178 210 CRCO_ERR

CRC CRC1 Error 179 211 CRCI_ERR

SPORT SPORTO Channel A DMA Error 180 212 SPORT0_A_DMA_ERR
SPORT SPORTO Channel B DMA Error 181 213 SPORT0_B_DMA_ERR
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SEC Functional Description

Table 7-3: ADSP-SC58x Combined SEC and GIC Interrupt List (Continued)

Module Event/Interrupt SEC ID GICID SEC/GIC Interrupt Name
SPORT SPORT1 Channel A DMA Error 182 214 SPORT1_A_DMA_ERR
SPORT SPORT1 Channel B DMA Error 183 215 SPORT1_B_DMA_ERR
SPORT SPORT4 Channel A DMA Error 184 216 SPORT4_A_DMA_ERR
SPORT SPORT4 Channel B DMA Error 185 217 SPORT4_B_DMA_ERR
SPORT SPORT5 Channel A DMA Error 186 218 SPORT5_A_DMA_ERR
SPORT SPORT5 Channel B DMA Error 187 219 SPORT5_B_DMA_ERR
SPI SPI2 TX DMA Channel Error 188 220 SPI2_TXDMA_ERR
SPI SPI2 RX DMA Channel Error 189 221 SPI2_RXDMA_ERR
SPORT SPORT?2 Channel A DMA Error 190 222 SPORT2_A_DMA_ERR
SPORT SPORT?2 Channel B DMA Error 191 223 SPORT2_B_DMA_ERR
SPORT SPORT3 Channel A DMA Error 192 224 SPORT3_A_DMA_ERR
SPORT SPORT3 Channel B DMA Error 193 225 SPORT3_B_DMA_ERR
SPORT SPORT6 Channel A DMA Error 194 226 SPORT6_A_DMA_ERR
SPORT SPORT6 Channel B DMA Error 195 227 SPORT6_B_DMA_ERR
SPORT SPORT7 Channel A DMA Error 196 228 SPORT7_A_DMA_ERR
SPORT SPORT?7 Channel B DMA Error 197 229 SPORT7_B_DMA_ERR
SP1 SPI0 TX DMA Channel Error 198 230 SPI0_TXDMA_ERR
SPI SPI0 RX DMA Channel Error 199 231 SPI0_RXDMA_ERR
SPI SPI1 TX DMA Channel Error 200 232 SPI1_TXDMA_ERR
SPI SPI1 RX DMA Channel Error 201 233 SPI1_RXDMA_ERR
UART UARTO Transmit DMA Error 202 234 UARTO0_TXDMA_ERR
UART UARTO Receive DMA Error 203 235 UART0_RXDMA_ERR
UART UART1 Transmit DMA Error 204 236 UART1_TXDMA_ERR
UART UART1 Receive DMA Error 205 237 UART1_RXDMA_ERR
UART UART?2 Transmit DMA Error 206 238 UART2_TXDMA_ERR
UART UART?2 Receive DMA Error 207 239 UART2_RXDMA_ERR
LP LP0 DMA Data Error 208 240 LP0O_DMA_ERR

LpP LP1 DMA Data Error 209 241 LP1_DMA_ERR

FFTA FFTAO Transmit DMA Error 210 242 FFT0_TXDMA_ERR
FFTA FFTAO Receive DMA Error 211 243 FFT0_RXDMA_ERR
HAE HAEO RX DMA Channel 0 Error 212 244 HAEO0_RXDMA_CHO_ERR
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SEC Functional Description

Table 7-3: ADSP-SC58x Combined SEC and GIC Interrupt List (Continued)

Module Event/Interrupt SEC ID GICID SEC/GIC Interrupt Name
HAE HAEO RX DMA Channel 1 Error 213 245 HAEO_RXDMA_CHI1_ERR
HAE HAEO TX DMA Channel 0 Error 214 246 HAEO_TXDMA_ERR
EPPI EPPI0 DMA Channel 0 Error 215 247 EPPIO_CHO_DMA_ERR
EPPI EPPI0O DMA Channel 1 Error 216 248 EPPI0O_CH1_DMA_ERR
MDMA Standard BW Source 0 DMA Channel Error 217 249 MDMAO_SRC_ERR
MDMA Standard BW Dest 0 DMA Channel Error 218 250 MDMAO_DST_ERR
MDMA Standard BW Source 1 DMA Channel Error 219 251 MDMA1_SRC_ERR
MDMA Standard BW Dest 1 DMA Channel Error 220 252 MDMAI1_DST_ERR
MDMA Enhanced BW DMA Channel 0 Error 221 253 MDMA2_SRC_ERR
MDMA Enhanced BW DMA Channel 1 Error 222 254 MDMA2_DST_ERR
MDMA Maximum BW DMA Channel 0 Error 223 255 MDMA3_SRC_ERR
MDMA Maximum BW DMA Channel 1 Error 224 256 MDMA3_DST_ERR
SWU SWUO Event SMC 225 257 SWUO_EVT

SWU SWU1 Event, L2 Memory DMA Port 0 226 258 SWUI1_EVT

SWU SWU2 Event, L2 Memory Core Port 0 227 259 SWU2_EVT

SWU SWU3 Event, L2 Memory DMA Port 1 228 260 SWU3_EVT

SWU SWU4 Event, L2 Memory Core Port 1 229 261 SWU4_EVT

SWuU SWU3 Event, L2 Memory DMA Port 2 230 262 SWU5_EVT

SWuU SWU4 Event, L2 Memory Core Port 2 231 263 SWUG6_EVT

SWuU SWU7 Event, Core ID = 1 Slave Port 1 232 264 SWU7_EVT

SWU SWU8 Event, Core ID = 1 Slave Port 2 233 265 SWUS_EVT

SWuU SWU9 Event, Core ID = 2 Slave Port 1 234 266 SWU9_EVT

SWU SWU10 Event, Core ID = 2 Slave Port 2 235 267 SWUIL0_EVT

SWuU SWU11 Event SMMR 236 268 SWU11_EVT

SWuU SWU12 Event SPI L3 Memory 237 269 SWU12_EVT

SWuU SWU13 Event DMCO_A L3 Memory 238 270 SWUI3_EVT

SWU SWU14 Event DMCO0_B L3 Memory 239 271 SWU14_EVT

SWU SWU15 Event PCle L3 Memory 240 272 SWUI15_EVT

SPU SPUO Event 241 273 SPUO_INT

SMPU SMPU Aggregated Event 242 274 SMPUO_AGGR_INT
PCIE PCle Reset Request 243 275 PCIEO_RESET
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SEC Functional Description

Table 7-3: ADSP-SC58x Combined SEC and GIC Interrupt List (Continued)

Module Event/Interrupt SEC ID GICID SEC/GIC Interrupt Name
PCIE PCle Status 244 276 PCIEQ_STAT
PCIE PCle DMA Completion 245 277 PCIE0O_DMA
246 - 247 278 - 279
Reserved Reserved
TRU TRUO Interrupt 0, core ID = 0 Reserved 280 TRU_INTO
TRU TRUO Interrupt 1, core ID = 0 Reserved 281 TRU_INT1
TRU TRUO Interrupt 2, core ID = 0 Reserved 282 TRU_INT2
TRU TRUO Interrupt 3, core ID = 0 Reserved 283 TRU_INT3
CTI CTT Event0, core ID = 0 Reserved 284 ECT_CO0_EVT
PMU Performance Monitoring Interrupt, core ID =0 | Reserved 285 C0_PMUIRQ

SEC Definitions

The event controller uses the following definitions.

System Events

System source indications including interrupts and faults.

System Source

Point of origin of system event.

SID (Identification, unique)

Source numeric identifier for each system source connected to the SEC.

SSI

SEC source interface, system event source control, and status subblock of the SEC.

SCI

SEC core interface, core interface subblock of the SEC

SPR

SEC prioritizer determines the highest priority pending interrupt and the highest priority active interrupt. The SPR
provides these interrupts in the appropriate registers of the SCI for the priority and nesting model of the SCI.
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SEC Functional Description

SFI
SEC Fault Interface, fault management subblock of the SEC.

SEC Block Diagram

The SEC Block Diagram shows the event management architecture.

System sources connect to the SEC through the SSI. Each core has a dedicated SCI. The SFI provides fault action
connections to the rest of the system.

SYSTEM EVENT CONTROLLER (SEC)

______ 1
! RCUITRU/  1¢ »|  SECFAULT - .
: FAULT PINS | INTERFACE (SFI) - Source 0
______ 1
7
|
|
CORE 0 | »| SECCOREN - > SEC SOURCE '
INTERFACE (SCI0) INTERFACE (SSI) \
T T !
| |
| |
- Source n
»| SECCOREN | -
COREn INTERFACE (SCIN) | o

Global Lock > SLAVE CONTROL
PORT

T

SYSTEM BUS

Figure 7-2: SEC Block Diagram

SEC Fault Interface (SFI)

The SFI manages fault events and associated actions. The fault management support provided in the SEC helps
satisfy the safety requirements of various applications. The SSI provides the highest priority pending source that is
enabled as a fault. The SFI captures this value and enables a countdown, and once the countdown expires, takes the
prescribed action.

Fault actions which can be configured, as shown in SFI Block Diagram, include
* Trigger Output
¢ System Reset
*  Fault Output
¢ Computer Operating Properly (COP) mode
* Fault Mode
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SEC Block Diagram

SEC Fault Interface (SFI)

FCTL

FSTAT <—| FSID e SSI

TO (Trigger Out)

SR (System Reset) A 4

(Fault/ COP) Event Actions 4—| FDELAYCUR |<—| FDELAY

A A A

Figure 7-3: SFI Block Diagram
Fault Management

System sources can be enabled as fault sources in the SEC SCTL [n] register. When a source enabled as a fault
moves to pending, it is forwarded to the SFI as a fault indication. The pending bit (SEC_FSTAT . PND) indicates a
source has signaled a fault assertion but it has not yet triggered the event actions (if delay is enabled). The SEC fault
interface sets the SEC_FSTAT . PND bit when the fault source ID register (SEC_FSID) is updated on assertion of
a fault source input. The system source pending triggers a fault pending and after a programmable delay the fault
moves to active. Event actions then execute if appropriate action is not taken by the core. The SEC_FSTAT.ACT
bit indicates that the SEC has received a fault source input, the delay has expired, and the fault actions are enabled.

The SEC_FSTAT . NPND bit indicates if one or more sources have signaled a fault assertion, but the input has not
yet triggered the fault pending detection in the SEC fault interface. The SEC sets the SEC_FSTAT . NPND bit
when the fault interface detects assertion of any enabled fault source input, while either the SEC_FSTAT . PND or
SEC_FSTAT.ACT bits are set. The SEC clears the SEC_FSTAT . NPND bit when there are no fault sources wait-
ing.

A fault indication from an external device can also be detected on sampling the fault signals. When a fault is detec-
ted the SEC_FSTAT.ACT and SEC_FSID.FEXT bits are set. The assertion of either signal results in a fault in-
put detection.

The SEC FEND register receives a fault end indication from the core. The core writes the SID of the fault to the
SEC FEND register. If the SID matches the value in the SEC FSID register, the SEC_FSTAT . PND and
SEC_ FSTAT.ACT bits are cleared.

More information can be found in the Fault Management Interface Programming Model section.

SEC Core Interface (SCI)

The SCI manages communication between the corresponding core and the SEC. The SEC prioritizer (SPR) of the
SCI receives pending, active, and priority information from the SSI for each system event source assigned to this
SCI. The SPR determines the highest-priority pending system event and the SCI determines whether it propagates
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to the core. The SCI maintains the coherency for the system event service model implemented on the connected
core.

SEC Core Interface (SCI)

| CPMSK | | CPND

AN /
| CPLVL | | CACT

s
—
IDLE SPR s
CGMSK |
INT \ ccTL
sID
Di_>

A

A

A 4
csib
ACK
NMI / NMI
N

il

A

Figure 7-4: SCI Overview Block Diagram
SEC Source Interface (SSI)

The SSI manages all of the system event sources. It maintains the status of each source in the corresponding
SEC SSTAT [n] register. The corresponding SEC SCTL [n] register manages the control of each source. A
pending and enabled event passes its indication and priority to the SCI to which it is assigned for further processing.

SEC Source Interface (SSl)

A

SCTLO ] SSTATO Source 0

:

SCTLn l— SSTATn Source n

A

D

Figure 7-5: SSI Overview Block Diagram

SEC Architectural Concepts
The following sections describe SEC architectural features.
System Interrupt Acknowledge

A system interrupt acknowledge occurs when the core provides an indication that it has acquired the SID of the
interrupt last issued by the SEC. The SEC core interface option allows generation by:

* Aslave port write to the SEC_CSID[n] register.

* The assertion of an input acknowledge signal (the connected core generates the signal).
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System Interrupt Groups

System sources can be assigned to groups using the SEC_SCTL [n] . GRP bit field. Source groups allow fast context
switching for system interrupts at each SCI. The SEC CGMSK [n] register allows quick masking of interrupt
groups of unlimited size with a single write operation.

System Interrupt Flow

An enabled and asserted system interrupt source is latched at the SSI and routed to the appropriate SCI based on the
core target select (SEC_SCTL [n] . CTG) bit field setting. The SEC priority ordering determines the highest priori-
ty pending system interrupt and the SCI updates the SEC_CPND[n] .SIDand SEC_CACT [n] .PRIO bit field
values. The SCI compares the SEC_ CPND [n] register value against the highest priority active source in the

SEC CACT [n] register).

The priority level register (SEC CPLVL [n]) determines how many of the MSBs the SEC uses in the comparison.
The priority mask register (SEC_CPMSK [n]) and the group mask register (SEC_CGMSK [n]) determines which
pending interrupt sources participate. If the SEC CPND [n] register value is a higher priority (lower value) than
the priority of the SEC CACT [n] register from the comparison based on the SEC CPLVL [n] register, the sys-
tem interrupt output is asserted. The source ID register (SEC CSID[n]) is updated with the

SEC CPND[n] .SID bit field value and forwarded to the connected core.

After the core provides an interrupt acknowledgment, the interrupt source is active, until the SEC completes inter-
rupt service with a write to the SEC_END. SID bit field with the same value. Note the following:

* Interrupt acknowledgement occurs with an MMR write of the SEC CSID[n] register or the core version of
the SEC_CSID[n] register.

* Interrupt active status indication is SEC SSTAT[n] .ACT==1.
The following sequence shows the example flow for a single interrupt.

1. The SEC compares the SEC CPND [n] register value to the SEC CACT [n] register value. If the interrupt in
the SEC CPND [n] register is higher priority, continue.

2. The SEC copies the SEC CPND [n] register value to the SEC CSID[n] register and asserts the interrupt
signal.

3. The core reads the SEC CSID[n] register (or core version).

W

. The core writes to the SEC_CSID [n] register (or core version, asserts the acknowledge signal).

()

. The SEC deasserts the interrupt signal and clears the SEC_SSTAT [n] . PND bit and sets the
SEC_SSTAT [n] .ACT bit of the source going active.

6. The core writes the SEC_CSID[n] of the active interrupt to the SEC END register.
7. The SEC clears theSEC_SSTAT [n] . ACT bit of the source being ended.

The following sequence shows the example flow for interrupt nesting where interrupt A is a lower priority and oc-
curs earlier than interrupt B.
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1. The SEC compares the SEC CPND [n] (A) register value to the SEC CACT [n] register and if the interrupt
in the SEC CPND[n] register is a hlgher priority, continue.

The SEC copies SEC _CPND [n] (A) register to the SEC_CSID[n] register and asserts the interrupt signal.
The core reads the SEC_CSID[n] (A) register (or core version).

The core writes to the SEC_CSID[n] register (or core version, asserts the acknowledge signal).

AN

The SEC deasserts the INT signal and clears the SEC_SSTAT [n] . PND bit and sets the
SEC_SSTAT [n] .ACT bit of the source (A) going active.

6. The SEC cornpares the SEC_CPND[n] (B) register value to the SEC CACT [n] (A) register value. If the
SEC CACT [n] (A) register - value is a hlgher priority, continue.

7. The SEC copies the SEC CPND [n] (B) register value to SEC_CSID[n] register and asserts the interrupt
signal.

8. The core reads the SEC _ CSID[n] (B) register (or core version).
9. The core writes to the SEC CSID[n] register (or core version, asserts the acknowledge signal).

10. The SEC deasserts the INT signal and clears the SEC_SSTAT [n] . PND bit and sets the
SEC_SSTAT [n] .ACT bit of the source (B) going active.

11. The core writes the SEC_CSID[n] of the active interrupt (B) to the SEC_END register.
12. The SEC clears the SEC_SSTAT [n] . ACT bit of the source (B) being ended.
13. The core writes the SEC_CSID[n] of the active interrupt (A) to the SEC END register.
14. The SEC clears the SEC_SSTAT [n] . ACT bit of the source (A) being ended.

System Interrupt Priorities

Each system interrupt source has its own programmable priority level which is configured using the

SEC_SCTL[n] .PRIO bit field. The SCI evaluates the priority of all pending sources to determine the source of
the highest-priority pending system interrupt for forwarding to the attached core. If more than one source of the
pending system interrupt has the same priority setting, the SCI chooses the one with the lowest SID. For example, if
SID 0, SID 1, and SID 2 are all pending and have the same priority setting, the SCI chooses SID 0 as the highest-
priority source.

SEC Error

The processor includes an SEC error (SEC_ GSTAT . ERR) as a source input to the SEC to allow for handling the
error as an interrupt or fault.

SEC Programming Model

Implementing a system interrupt service model using the SEC requires, at a minimum:
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* Proper configuration of a system interrupt source (for example a peripheral or DMA)
* A core interrupt or event service model

The core must be configured for response to system interrupts from the SEC. The SEC must be configured to ena-
ble and map the system interrupt source to the correct SCI and to forward interrupts to the connected core.

The system interrupt source must be configured to generate interrupt assertions. Alternatively, the processor can use
software triggering for interrupt assertion. Software driven interrupts are generated by writing the source ID of the
interrupt to be triggered to the SEC RAISE register.

Programming Concepts
The following list provides the basic programming concepts necessary for configuring the SEC.
* Configuring an SSI as a system interrupt for a specific core.

* Configuring an SCI to provide system interrupts to the connected core. (See Configuring a System Source to
Interrupt a Core.)

* Configuring an SSI as a system fault. (See Configuring a System Source as a Fault.)

* Configuring the SFI to manage system faults.

Programming Examples
This section provides example programming tasks that are typical for SEC usage.

Fault Management Interface Programming Model

The SFI interface can be programmed to manage fault events from system sources and associated actions such as
issuing a system reset when watchdog expiration event occurs.

1. Set the SEC_GCTL.EN bit to enable the SEC.
2. Write to the SEC_ FCTL register to configure specific fault actions.

* Trigger Output. Set the SEC_FCTL. TOEN bit for the SEC to produce trigger outputs when a fault be-
comes active. The SEC_FCTL. TES bit can be programmed to select the event that directs the SEC to
assert trigger output when a fault is pending or active. Configure slaves for SEC fault trigger master out-
put.

NOTE: If the SEC_FCTL.TOEN and or the SEC_FCTL. TES bits =1 (Trigger Output Enabled and
Trigger on Fault Pending), an external fault (if enabled by the SEC_FCTL. FIEN bit) will not
issue a trigger since Fault Pending is bypassed for external faults.

* System Reset. The Reset Control Unit (RCU) controls how the functional units enter and exit reset. Con-
figure the RCU CTL.SRSTREQEN bit. This bit controls whether the sources of reset are enabled to per-
form a system reset. To issue a system reset request when a fault becomes active, set the
SEC_FCTL. SREN bit. The SEC fault system reset delay register (SEC_FSRDLY) can be programmed
for the delay, if required, from a fault becoming active to system reset request assertion.
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*  Fault Output. This configuration alows the SEC to indicate the fault status based on the
SEC_FCTL.CMS bit configuration.

*  Computer Operating Normally (COP) mode. To configure fault output for COP mode, set the
SEC FCTL.FOEN bit to enable fault output. Set the SEC FCTL. CMS bit to select COP mode to
toggle the fault pin when no fault is active. Program the SEC_FCOPP period register with a desired
width value for the COP toggled output pin.

* Fault mode. Set the SEC_FCTL.FOEN bit to enable fault output. The SEC_FCTL. CMS bit
should be set to Fault mode to toggle the fault pin when a fault is active.

If required, program the Fault Input to sample fault inputs from external devices on fault pins. Configure the
SEC_FCTL.FIEN bit to enable the SEC to sample a fault input from an external device.

ADDITIONAL INFORMATION: The SEC_FCTL. FIEN bit should be set only while the SEC_FCTL.EN
bit is low. If the SEC_FCTL.EN bit is already high and the SEC_FCTL. FIEN bit needs to be set, the
SEC_FCTL.EN bit should be cleared first. Fault input can only be enabled when Fault mode is selected by the
SEC _FCTL.CMS bit.

Program the required fault delay to the SEC_FDLY . COUNT bit field if a delay between fault source assertion

and the fault response is required.
Configure the SEC FCTL register to enable the SEC.
ADDITIONAL INFORMATION: The SEC_FCTL.EN bit should be set only while the SEC FSTAT.ACT

bit is low.

Write to the control register of a specific source register using the SEC SCTL [n] register to enable the source

as a fault.

Configuring a System Source to Interrupt a Core

To configure a system source to interrupt a core, the SEC itself must be enabled with the source interface (SSI) and
core interface (SCI) properly initialized. Specifically, the SCI must be set up to accept interrupt signaling from the
SEC and pass them to the specified core, and the SSI must properly enable each of the peripheral interrupt sources
to generate interrupt signals and optionally define a priority scheme that overrides the default priority settings. In

summary:

1.
2.
3.

Write to the SEC  GCTL register to enable the SEC.
Write to the appropriate SCI SEC CCTL [n] register to enable SEC interrupts to be sent to that core.

Write to the appropriate SSI SEC SCTL [n] register to enable that peripheral as an interrupt source and to
set the core target field to map the source to the desired SCI.

(Optional) By default, all the SEC interrupts are grouped as a single priority level, so passing of peripheral in-
terrupt requests from the SEC is based solely on the default enumerated source ID. By programming the
SEC CPLVL[n] . PLVL register, interrupt sources can be grouped into priority levels within the SEC such
that arbitration is first performed by source ID within a grouped priority level before proceeding to the next
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priority level, thus providing the flexibility to have lower-priority interrupt sources considered before higher-
priority sources.

ADDITIONAL INFORMATION: The SEC CPMSK[n] and SEC CGMSK [n] registers must also can be
programmed to mask the interrupts based on the customized levels and grouping.

Core/SEC Handshaking Requirements to Ensure Proper Interrupt Handling

Interrupt handling within an individual core requires specific handshaking with the SEC to ensure that nested inter-
rupts are properly tracked and that new peripheral interrupts being raised within the SEC are either passed immedi-
ately to the core or held off and queued within the SEC for later servicing. Inside the SEC ISR, the following steps
are required:

Use this procedure to write a custom dispatcher inside the Interrupt Service Routine. Note that the core needs to
read the SEC CSID[n] register and acknowledge it by writing the same value. It should also write to the
SEC END register after the ISR execution completes.

1. Read the SEC CSIDI[n] register to obtain the source ID of the peripheral interrupt request.

2. Write the read value back to the SEC CSID[n] register to send the acknowledge signal to the SEC that the
core has accepted and begun processing for the interrupt request.

3. Execute the actual ISR (typically a call to a specific handler function from a look-up table based on the periph-
eral source ID). Write to the SEC_ GCTL register to enable the SEC.

4. Write the SEC_CSID[n] of the active interrupt (read in step 1 above) to the SEC END register to signal to
the SEC that the interrupt has now been serviced.

5. Return from interrupt.

With this implementation in place, a higher-priority interrupt being raised by the SEC can be serviced by the core
after step 2. The SEC knows what it passed to the core by virtue of its write to the SEC_CSID[n] register. After
the core acknowledges that write, the SEC knows whether or not newly raised peripheral interrupts are higher prior-
ity than the highest-priority interrupt being processed by the core. If the new interrupt is higher priority, it pushes
the current SEC_CSID[n] to an internal stack, writes the new SEC CSID[n] value, and asserts a new SEC
interrupt request. If it is lower priority, the SEC queues the interrupt until the core writes to the SEC_END register
with the source ID of the higher-priority interrupt, thus confirming that it was fully processed, at which point that
SEC CSIDI[n] value is popped from the internal stack and any pending peripheral interrupt requests are arbitra-
ted among before the SEC writes the new SEC_CSID[n] value and asserts a new interrupt request. Meanwhile,
the core self-nests the latched SEC interrupt requests, as needed, when a higher-priority interrupt is presented to it,
and the write to the SEC_END register in the SEC handler epilog code guarantees that each nested level has the
required handshaking to signal to the SEC block that each individual source ID interrupt request is fully serviced.
Please refer to the SHARC+ Core Programming Reference for more details regarding SEC handler code.

Configuring a System Source as a Fault

1. Write to the SEC GCTL register to enable the SEC.

7-20 ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference



Programming Examples

2. Write to the SEC_ FCTL register to configure specific fault actions.

3. Write to the SEC_ FDLY bit field to specify fault delay.

4. Write to the control register of a specific source to enable the source as a fault.
Configuring the WDOG Expiry Event to Issue a System Reset

Use the following procedure to configure the WDOG timer to issue a system reset.

1. Configure the SEC GCTL register to enable the SEC.

ADDITIONAL INFORMATION:
*pREG_SECO_GCTL = BITM SEC_GCTL_EN;

2. Configure the SEC FCTL register to choose the Fault response mode. In the following code example, the sys-
tem reset is issued.

ADDITIONAL INFORMATION:
*pREG_RCUO_CTL |= BITM RCU CTL_ SRSTREQEN;
*pREG_SECO_FCTL |= BITM SEC_FCTL SREN;

ADDITIONAL INFORMATION: Similarly, the program can also choose to signal the fault pin or choose to
issue a trigger via the TRU as a response to the fault source (WDOG expiry is the fault source in this example)
by programming the relevant bit fields in the SEC FCTL register.

3. Configure the SEC_SCTL[n] .SENand SEC_SCTL[n] . FEN bits in the Source Control 3 (n=3) register
registers to determine how the fault source is handled. To configure the WDOG as the fault source, program
the register. The program can configure any interrupt as the fault source by programming the corresponding
register.

ADDITIONAL INFORMATION:
*pREG_SECO_SCTL3 = BITM SEC_SCTL FEN|BITM SEC_SCTL_SEN;

ADDITIONAL INFORMATION: The SEC ID corresponding to WDOGO is 3, as indicated in Table
7-3 ADSP-SC58x Combined SEC and GIC Interrupt List.

4. Write to the enable bit.
ADDITIONAL INFORMATION:
*pREG_SECO_FCTL |= BITM SEC_FCTL EN;
SEC Programming Restrictions

Setting the SEC_FCTL. EN bit while the SEC_FSTAT . ACT bit is high can result in unpredictable behavior. To
avoid this issue, set the SEC_FCTL. EN bit while the SEC_FSTAT . ACT bit is low. The SEC_FSTAT . ACT bit is
only set when the SEC_FCTL. EN bit is high. Therefore, the problem can only occur if the SEC_FCTL. EN bit
transitions from 1 to 0 and then to 1 again.
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Writing to SEC_ FEND to end a fault with both the SEC_ FCTL.FOEN bit and the SEC_FCTL. FIEN bit set can
result in erroneous external fault detection. If this operation (ending a fault) and configuration (fault input and fault
output enabled) are required by the application, clear the SEC_FCTL. FOEN bit prior to writing to SEC_ FEND.
The recommended sequence for ending a fault with the SEC_ FCTL.FIEN or SEC FCTL.FOEN==1 is as fol-
lows:

1. Clear the SEC_FCTL. FOEN bit.
2. Write to the SEC FEND register.

3. Set the SEC_FCTL.FOEN bit.

ADSP-SC58x SEC Register Descriptions

System Event Controller (SEC) contains the following registers.

Table 7-4: ADSP-SC58x SEC Register List

Name Description
SEC_CACT [n] SCI Active Register n
SEC_CCTL[n] SCI Control Register n

SEC_CGMSK[n]

SCI Group Mask Register n

SEC_CPLVL[n]

SCI Priority Level Register n

SEC_CPMSK|[n]

SCI Priority Mask Register n

SEC_CPND[n]

Core Pending Register n

SEC_CSID[n]

SCI Source ID Register n

SEC _CSTAT [n]

SCI Status Register n

SEC_END

Global End Register

SEC_FCOPP

Fault COP Period Register

SEC_FCOPP CUR

Fault COP Period Current Register

SEC_FCTL

Fault Control Register

SEC_FDLY

Fault Delay Register

SEC_FDLY CUR

Fault Delay Current Register

SEC_FEND Fault End Register
SEC_FSID Fault Source ID Register
SEC_FSRDLY Fault System Reset Delay Register

SEC_FSRDLY CUR

Fault System Reset Delay Current Register

SEC_FSTAT

Fault Status Register

SEC_GCTL

Global Control Register
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Table 7-4: ADSP-SC58x SEC Register List (Continued)

ADSP-SC58x SEC Register Descriptions

Name Description
SEC_GSTAT Global Status Register
SEC_RATSE

Global Raise Register

SEC_SCTL[n]

Source Control Register n

SEC_SSTAT [n]

Source Status Register n
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SCI Active Register n

The SEC SCI active interrupt register (SEC_CACT [n]) contains the source ID and priority of the highest priority
active interrupt detected by the SEC prioritizer.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foloJoJoJo]o]oJoJo]o]oJoJo]o]o]o]

L J L J
PRIO (R) S L—————————-SID(R)

Highest Active IRQ Priority Highest Active IRQ Source ID

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofo]oJoJo]o]oJoJo]o]oJofo]o]o]o]

Figure 7-6: SEC_CACT[n] Register Diagram

Table 7-5: SEC_CACT/[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
15:8 | PRIO Highest Active IRQ Priority.
(R/NW) The SEC_CACT [n] . PRIO indicates the priority value of the highest priority active
interrupt for core n.
7:0 | SID Highest Active IRQ Source ID.
(R/INW) The SEC_CACT [n] . SID identifies the source ID value of the highest priority active

interrupt for core n.
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SCI Control Register n

ADSP-SC58x SEC Register Descriptions

The SEC control register (SEC_CCTL [n]) contains SCI control bits for all system sources.
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Figure 7-7: SEC_CCTL[n] Register Diagram

Table 7-6: SEC_CCTLI[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31 |LOCK Lock.
(R/W) If the global lock is enabled (SPU_CTL.GLCK bit =1) and the
SEC_CCTL[n] .LOCK bit is enabled, the SEC CCTL [n] register is read only.
0 | Unlock
1|Lock
16 | NMIEN NMI Enable.

(R/IW) The SEC_CCTL[n] . NMIEN bit controls NMI propagation to the core. When the
SEC_CCTL[n] .NMIEN bit is enabled, the SCI allows NMIs to propagate to the
core for servicing.

0 | Disable
1 | Enable
12 | WFI Wait For Idle.
(RO/W) When set, the SEC_CCTL [n] . WFI bit forces the SCI to wait for indication of core
idle before the SCI resumes activity.
0| No Action
1 | Wait for Idle
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Table 7-6: SEC_CCTLI[n] Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
1 |RESET Reset.
(RO/W) When set, the SEC_CCTL [n] .RESET bit resets all SCI registers to their default val-
ues.
0 | No Action
1| Reset
0|EN Enable.
(R/W) The SEC_CCTL [n] . EN bit controls operation of the SCI. Clearing the

SEC_CCTL[n] .EN bit halts the execution of the SCI without resetting status regis-
ters. (The INT signal to a core is not affected.) Setting the SEC_CCTL [n] . EN bit
enables the SCI to begin or resume operation with the current configuration and sta-
tus.

0 | Disable

—

Enable
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SCI Group Mask Register n

The SEC SCI group mask register (SEC_ CGMSK [n]) contains selections for a group mask, an ungroup mask, and
a register lock. This register contains the system interrupt group masks for the connected core. The core uses the
SEC CGMSK[n] .UGRP and SEC CGMSK[n] .GRP fields to mask (disable) interrupts from the specified
groups.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foJoJoJofoJo]o]ofo]o]o]ofo]o]o]ol}

UGRP (R/W) 'Tl l_‘:l GRP (R/W)

Ungrouped Mask Grouped Mask

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofo]oJofo]o]oJofo]o]o]Jofo]o]o]ol]

LOCK (R/W) —IT'
Lock

Figure 7-8: SEC_CGMSK][n] Register Diagram

Table 7-7: SEC_CGMSK]n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31| LOCK Lock.
(R/W) If the global lock is enabled (SPU_CTL. GLCK bit =1) and the
SEC CGMSK [n] . LOCK bit is enabled, the SEC CGMSK [n] register is read only.
0| Unlock
1|Lock
8 | UGRP Ungrouped Mask.
(R/W) The SEC_CGMSK [n] . UGRP bit masks interrupts (if set) for the ungrouped inter-

rupt sources fOI‘ core n.

0 | Unmask Ungrouped Sources

—_

Mask Ungrouped Sources

3:0 | GRP Grouped Mask.

(RIW) The SEC_CGMSK [n] . GRP field selects a group of interrupt sources to mask for core
n. (For more information about interrupt source groups, see the SEC_SCTL [n] reg-
ister description.)

0| No groups masked

—_

Mask group 0

2| Mask group 1

3 | Mask groups 0, 1
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Table 7-7: SEC_CGMSK]n] Register Fields (Continued)

Bit No. Bit Name Description/Enumeration

(Access)

Mask group 2

Mask groups 0, 2

Mask groups 1, 2

Mask groups 0, 1, 2

Mask group 3

O | 0| N | & | W |

Mask groups 0, 3

10 | Mask groups 1, 3

11 | Mask groups 0, 1, 3

12 | Mask groups 2, 3

13 | Mask groups 0, 2, 3

14 | Mask groups 1, 2, 3

15 | Mask groups 0, 1, 2, 3
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SCI Priority Level Register n

ADSP-SC58x SEC Register Descriptions

The SEC SCI priority level register (SEC CPLVL [n]) contains selections for priority levels and a register lock.

This register is used to divide the total number of priority levels into sub-levels. The sub-level priority resolution

provides the tie breaker for simultaneously pending interrupts assigned to the same level.

1514 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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LOCK (R/W) T
Lock

Figure 7-9: SEC_CPLVL[n] Register Diagram

Table 7-8: SEC_CPLVL|[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31| LOCK Lock.
(R/W) If the global lock is enabled (SPU_CTL. GLCK bit =1) and the
SEC CPLVL[n] .LOCK bit is enabled, the SEC CPLVT [n] register is read only.
0| Unlock
1| Lock
2:0 | PLVL Priority Levels.
(R/W) The SEC_CPLVL[n] . PLVL field serves to divide the total number of interrupt pri-

ority levels into sub-levels. The sub-level priority resolution provides the tie breaker for
simultaneously pending interrupts assigned to the same interrupt level. The sub-level
priority value specifies the number of MSBs (minus 1) designated to interrupt levels,
while the remaining LSBs are designated for sub-level specification.

For example, if the SEC_CPLVL [n] . PLVL field is set to two, the result is four pri-
ority levels are specified, because only the two MSBs are used for preemption evalua-
tion. The remaining bits of the priority setting are used for sub-level prioritization.

0|1 MSBs (2 priority levels)

1|2 MSBs (4 priority levels)

3 MSBs (8 priority levels)

4 MSBs (16 priority levels)

2
3
4|5 MSBs (32 priority levels)
5|6 MSBs (64 priority levels)
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Table 7-8: SEC_CPLVL|[n] Register Fields (Continued)

Bit No.
(Access)

Bit Name

Description/Enumeration

6|7 MSBs (128 priority levels)

~

8 MSBs (256 priority levels)
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SCI Priority Mask Register n

The SEC SCI priority mask register (SEC CPMSK [n]) contains the SCI priority mask for core n and includes a
register lock.

1514 13 12 11 10 9 8 7 6 5 4 3 2 1 0

fofoJoJofofooof it fi]:i]:]1}
L J

PRIO (R/W) I
IRQ Priority Mask

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofo]oJofo]o]o]ofo]o]o]ofo]o]o]ol]

LOCK (R/'W) —IT'
Lock

Figure 7-10: SEC_CPMSK]|n] Register Diagram

Table 7-9: SEC_CPMSK]n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31| LOCK Lock.
(R/W) If the global lock is enabled (SPU_CTL. GLCK bit =1) and the
SEC_CPMSK[n] .LOCK bit is enabled, the SEC_CPMSK [n] register is read only.
0| Unlock
1| Lock
7:0 | PRIO IRQ Priority Mask.
(R/W) The SEC_CPMSK [n] . PRIO contains the system interrupt priority mask for core n.
The core uses the SEC_CPMSK [n] . PRIO field to mask (block) interrupts below the
specified level.

0 | Priority level 0 (highest)
1-254

255 | Priority level 255 (lowest)
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Core Pending Register n

The SCI pending interrupt register (SEC_CPND [n]) contains the source ID and priority of the highest priority

pending interrupt detected by the SEC prioritizer.

L
PRIO (R) S

Highest Pending IRQ Priority

151413121110 9 8 7 6 5 4 3 2 1 0

[ofofo]o

oJofoJo]oJofo]o]o]ofo]o]

Highest Pending IRQ Source ID

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

[ofofo]o

oJofoJo]oJofo]o]o]ofo]o]

Figure 7-11: SEC_CPND|n] Register Diagram

Table 7-10: SEC_CPND{n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
15:8 | PRIO Highest Pending IRQ Priority.
(R/INW) The SEC_CPND[n] . PRIO indicates the priority value of the highest priority pend-
ing interrupt for core n.
7:0 | SID Highest Pending IRQ Source ID.
(R/INW) The SEC_CPND [n] . SID identifies the source ID value of the highest priority pend-

ing interrupt for core n.
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SCI Source ID Register n

The SCI source ID register (SEC CSID[n]) contains the source ID of the interrupt last issued to core n. The
SEC CSIDI[n] register value is loaded by the SCI when a system interrupt indication is sent to core n. The SCI
does not change the SEC CSID[n] until after the interface receives an interrupt acknowledge from core n. Writ-
ing to the SEC__CSID[n] register generates an interrupt acknowledge, but does not update the value in the regis-
ter.

1514 1312 1110 9 8 7 6 5 4 3 2 1 0

foJofo]ofoJoJoJofofofo]ofofo]o]ol}
L J

SID (R)
Source ID

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
foJofo]ofofo]o]Jofofofo]Jofofo]o]ol]

Figure 7-12: SEC_CSID|[n] Register Diagram

Table 7-11: SEC_CSID(n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
7:0 | SID Source ID.
(R/INWY) The SEC_CSID[n] .SID bitis the source ID of the interrupt last issued to core n.
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SCI Status Register n

The SCI status register (SEC_CSTAT [n]) contains status bits, indicating the operational status of the SCI.

151413121110 9 8 7 6 5 4 3 2 1 0

foJoJoJofofo]o]ofoJofo]ofofo]o]ol}
jJ (] — Lt

WFI (R/W1C) ERR (R/W1C)
Wait For Idle Error
SIDV (R) ERRC (R)
SID Valid Error Cause
ACTV (R) PNDV (R)
ACT Valid PND Valid

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

loJoJoJofoJo]o]JofoJofo]ofofo]o]ol]
NMI (R/W1C) 'Tl

Non-Maskable Interrupt

Figure 7-13: SEC_CSTAT [n] Register Diagram

Table 7-12: SEC_CSTAT[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
16 |NMI Non-Maskable Interrupt.
(R/'W1C) The SEC_CSTAT [n] .NMT bit indicates whether an NMI has occurred since the bit
was last cleared.
0 | No NMI Occurred
1 | NMI Occurred
12 | WFI Wait For Idle.
(R/IW1C) The SEC_CSTAT [n] .WFT bit indicates (if set) that the SCI is temporarily disabled,
pending a core idle indication. This bit is set when SEC_CCTL [n] .WFI is set.
0 | Not Waiting
1 | Waiting
10 | SIDV SID Valid.
(RINW) The SEC_CSTAT [n] . SIDV bit indicates (if set) that the current value in the

SEC_CSID[n] register is valid. The SCI sets the SEC_CSTAT [n] . SIDV bit when
the updating the SEC_CSID[n] register with a new value. The

SEC_CSTAT [n] . SIDV bit is cleared when the SEC_CSID[n] register is written.
This status indication may be used to extract all pending interrupts in a single inter-
rupt service routine.

0 | Invalid

—

Valid
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Table 7-12: SEC_CSTAT[n] Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
9|ACTV ACT Valid.

(RINW) The SEC_CSTAT [n] . ACTV bit indicates (if set) that the current value in the
SEC CACT [n] register is valid. The SCI sets the SEC__CSTAT [n] . ACTV bit when
updating the SEC_CACT [n] registers with a new value. The
SEC_CSTAT [n] .ACTV bit is cleared when the SEC_CSID[n] register is written.

0 | Invalid
1| Valid
8 | PNDV PND Valid.

(R/INW) The SEC_CSTAT [n] . PNDV bit indicates (if set) that the current value in the
SEC_CPND [n] register is valid. The SCI sets the SEC_CSTAT [n] . PNDV bit when
updating the SEC_CPND [n] register with a new value. The
SEC_CSTAT [n] . PNDV bit is cleared when the SEC_CSID[n] register is written.

0 | Invalid
1| Valid
5:4 | ERRC Error Cause.

(R/NW) The SEC_CSTAT [n] . ERRC bits are updated on assertion of the
SEC_CSTAT [n] . ERR bit to indicate the SCI error type. SEC_CSTAT [n] . ERRC
is only updated on the assertion of SEC_CSTAT [n] . ERR. Subsequent errors while
SEC_CSTAT [n] .ERR is asserted do not update SEC_CSTAT [n] .ERRC.

0 | Reserved
1 | Acknowledge Error. SCI has received an acknowledge
without a pending, unacknowledged interrupt present.
2 | Reserved
3 | Reserved
1|ERR Error.

(R/'W1C) The SEC_CSTAT [n] . ERR bit indicates that an error has occurred in the SCI.
When SEC_CSTAT [n] .ERR is set, the SCI updates the SEC_CSTAT [n] .ERRC
field to the value of the corresponding error cause.

0| No Error
1 | Error Occurred
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Global End Register

The SEC global end register (SECEND) contains a source ID interrupt service end field (SEC_END. SID). When
a core has finished servicing an interrupt, the core writes the SEC_END. SID field in the SEC END register. This
write causes the SEC to clear the SEC_SSTAT [n] .ACT bit in the SEC SSTAT [n] register of the corresponding
interrupt.

151413121110 9 8 7 6 5 4 3 2 1 0

foJofoJofoJoJo]Jofofo]o]Jofofo]o]ol}
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SID (R/W)
Source ID IRQ to End
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Figure 7-14: SEC_END Register Diagram

Table 7-13: SEC_END Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
7:0 | SID Source ID IRQ to End.
(R/W) The SEC_END. SID bit field contains the source ID interrupt service end value.
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ADSP-SC58x SEC Register Descriptions

The SEC fault COP period register (SEC_FCOPP) contains the width value (count in (SEC) clock cycles) for the
high and low phase of the computer operating properly (COP) toggled output on the COP pin. Note that the actual
high/low phase value is the SEC_ FCOPP.COUNT programmed value plus 1.

COUNTJ15:0] (R/'W)
Fault COP Period

COUNT]31:16] (R/'W)
Fault COP Period

Figure 7-15: SEC_FCOPP Register Diagram

Table 7-14: SEC_FCOPP Register Fields

15 14 13 12,11 10 9 8.7 6 5 4.3 2 1 0
fofoJoJofofo]o]ofofo]o]ofofo]o]ol}

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofoJoJofofo]o]ofofo]o]ofofo]o]ol

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | COUNT Fault COP Period.
(R/IW) The SEC_FCOPP.COUNT bit field is the width value for the high and low phase of
the computer operating properly (COP) toggled output on the COP pin.

ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference

7-37




ADSP-SC58x SEC Register Descriptions

Fault COP Period Current Register

The SEC fault COP period current register (SEC_ FCOPP_CUR) contains the active count (in (SEC) clock periods)
for the current phase (high or low) of the computer operating properly (COP) toggled output on the COP pin. The
SEC loads the SEC_ FCOPP_CUR register from the SEC FCOPP register when the SEC_ FCOPP_CUR.COUNT
field is cleared and the SEC is in COP mode (SEC_FCTL. CMS bit =1). The SEC decrements the

SEC FCOPP CUR count each (SEC) clock cycle while SEC FCTL.CMS is set and the SEC_FSTAT .ACT bit is

not set.

1514 13 12 .11 10 9 8 7 6 5 4 3 2 1 0
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COUNTJ15:0] (R)
Fault COP Period

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

fofofoJofofo]o]Jofofofo]ofofo]o]ol]
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COUNT|31:16] (R)
Fault COP Period

Figure 7-16: SEC_FCOPP_CUR Register Diagram

Table 7-15: SEC_FCOPP_CUR Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | COUNT Fault COP Period.
(R/INWY) The SEC_FCOPP_CUR. COUNT bit field is the active count for the current phase
(high or low) of the computer operating properly (COP) toggled output on the COP
pin.
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ADSP-SC58x SEC Register Descriptions

The SEC fault control register (SEC_FCTL) contains fault control bits for all SEC channels. This register controls
the operation of the System Fault Management Interface (SFI).

15141312 11 10 9 8 7 6 5 4 3 2 1 0

Figure 7-17: SEC_FCTL Register Diagram

Table 7-16: SEC_FCTL Register Fields

foJo]oJofoJo]oJofofofo]ofofo]o]ol}
j.l Ll I.L
TES (R/W) EN (R/W)
Trigger Event Select Enable
CMS (R/'W) RESET (R0O/W)
COP Mode Select Reset
FIEN (R/W) FOEN (R/W)
Fault Input Enable Fault Output Enable
SREN (R/W) TOEN (R/W)
System Reset Enable Trigger Output Enable
31 30 29 28 27 26 25 24 23 22 21 20 .19 18 17 16
fofo]oJofoJo]oJofoJofo]ofofo]o]ol]
LOCK (R/W) j
Lock

Bit No.
(Access)

Bit Name

Description/Enumeration

31

(R/W)

LOCK

Lock.

If the global lock is enabled (SPU_CTL.GLCK bit =1) and the SEC_FCTL.LOCK
bit is enabled, the SEC_FCTL register is read only.

0| UnLock

1| Lock

13

(R/W)

TES

Trigger Event Select.

The SEC_FCTL. TES bit selects the event that directs the SEC to assert trigger out-
put. In fault pending mode, the SEC asserts trigger output when a fault is pending. In
fault active mode, the SEC asserts trigger output when a fault is active.

0 | Fault Active Mode

—_

Fault Pending Mode
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Table 7-16: SEC_FCTL Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
12 |CMS COP Mode Select.

(R/W) The SEC_FCTL. CMS selects the SEC mode for handling fault input. In COP mode,
the SEC toggles the COP pin to indicate that no fault is active and ceases toggling the
pin to indicate that a fault is active. In fault mode, the SEC deasserts the fault pin (=0)
and fault_b pin (=1) when no fault is active and asserts the fault pin (=1) and fault_b
pin (=0) when a fault is active. Not all processors feature both the fault and fault_b
pins. Refer to the product data sheet for details.

0 | Fault Mode
1| COP Mode
7 | FIEN Fault Input Enable.

(RIW) The SEC_FCTL.FIEN bit enables the SEC to sample fault input. If
SEC_FCTL.FIEN is set (=1), a fault indication from an external device sets the
SEC_FSTAT.ACT bit and SEC_FSID.FEXT bit.

0 | Disable
1 | Enable
6 |SREN System Reset Enable.

(R/W) The SEC_FCTL. SREN bit enables the SEC to issue a system reset request when a
fault becomes active.

0 | Disable
1| Enable
5| TOEN Trigger Output Enable.

(R/IW) The SEC_FCTL. TOEN bit enables the SEC to produce trigger output when a fault
becomes active.

0 | Disable
1 | Enable
4 |FOEN Fault Output Enable.
(R/W) The SEC_FCTL. FOEN bit enables the SEC to indicate fault status, according to the
SEC_FCTL. CMS bit configuration.
0 | Disable
1| Enable
1|RESET Reset.
(RO/W) Setting the SEC_FCTL.RESET bit resets ALL SEC registers to their default values.
0 | No Action
1 | Reset
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Table 7-16: SEC_FCTL Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
0|EN Enable.
(R/W) The SEC_FCTL. EN bit controls the operational state of the SEC. Clearing the

SEC_FCTL.EN bit halts the execution of the SEC without resetting status registers.
Setting the SEC_FCTL. EN bit enables the SEC to begin or resume operation with
the current configuration and status.

0 | Disable

1 | Enable
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Fault Delay Register

The SEC fault delay register (SEC FDLY) contains the number (SEC FDLY . COUNT field) of (SEC) clock peri-
ods to delay from fault pending to fault active, when actions are enabled.

COUNTJ[15:0] (R/'W)
Fault Delay

COUNT][31:16] (R/'W)
Fault Delay

Figure 7-18: SEC_FDLY Register Diagram

Table 7-17: SEC_FDLY Register Fields

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofoJoJofofo]o]ofofo]o]ofofo]o]ol}
L J

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofoJoJofofo]o]ofofo]o]ofofo]o]ol
L J

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | COUNT Fault Delay.
(R/W) The SEC_FDLY . COUNT bit field is the number of (SEC) clock periods to delay from
fault pending to fault active, when actions are enabled.
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Fault Delay Current Register

The SEC fault delay current register (SEC_FDLY CUR) contains the active count (SEC_FDLY CUR.COUNT
field) in (SEC) clock periods for the delay from fault pending to fault active, when actions are enabled. The count is
loaded from the SEC FDLY register when a fault becomes pending (SEC_FSTAT . PND bit is set). The SEC decre-
ments the value in SEC_FDLY CUR each (SEC) clock cycle while the SEC_FSTAT . PND bit is set.

1514 13 12 .11 10 9 8 7 6 5 4 3 2 1 0

fofofoJofofo]oJofofofo]ofofo]o]ol}
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COUNT][15:0] (R)
Fault Delay
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COUNTJ[31:16] (R)
Fault Delay

Figure 7-19: SEC_FDLY_CUR Register Diagram

Table 7-18: SEC_FDLY_CUR Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | COUNT Fault Delay.
(R/INW) The SEC_FDLY CUR.COUNT bit field is the active count in (SEC) clock periods for
the delay from fault pending to fault active, when actions are enabled.
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Fault End Register

The SEC fault end register (SEC_FEND) contains fault source ID and internal/external fields. This register receives

fault end indication from a core.

SID (R/W)
Source ID

FEXT (R/W)
Fault External

Figure 7-20: SEC_FEND Register Diagram

Table 7-19: SEC_FEND Register Fields

1514 13121110 9 8 7 6 5 4 3 2 1 0

foJofoJofoJoJoJofofofo]Jofofo]o]ol}
J

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
loJoloJofoJo]oJofoJofo]Jofofo]o]ol

ITl

Bit No. Bit Name
(Access)

Description/Enumeration

16 | FEXT
(R/W)

Fault External.

Setting the SEC_FEND. FEXT bit, when the SEC_FEND. SID field is cleared, clears
an active fault from an external source.

0 | Fault Internal

1 | Fault External

7:0 | SID
(R/W)

Source ID.

The SEC_FEND. SID identifies a fault to be ended as indicated to the SEC by the
core. The core loads the SEC_FEND. SID field value. If the SEC_FEND. SID value
matches the SEC_FSID. SID value, the SEC_FSTAT.PND bit and
SEC_FSTAT.ACT bit are cleared.
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Fault Source ID Register
The SEC fault source ID register (SEC_FSID) contains a fault source ID and internal/external fields.

NOTE:These bits are not reset by system reset so that a fault that automatically triggers a system reset to avoid a
fault may be analyzed after the reset occurs.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
foJofoJofofo]o]olx|x]x]x|x]|x]x]x|

SID (R)
Source ID

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
loJoloJofofo]o]Jofofofo]ofo]o]o]x|

ITl

FEXT (R)
Fault External

Figure 7-21: SEC_FSID Register Diagram

Table 7-20: SEC_FSID Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
16 | FEXT Fault External.
(R/INW) The SEC_FSID.FEXT bit indicates that the last active fault was asserted by an exter-

nal device. The SEC sets the SEC_FSID.FEXT bit when the SEC_FSTAT .ACT bit
is set by the fault input pins. The SEC_FSID.FEXT bit is cleared when the
SEC_FSTAT.ACT bit is set by an internal fault or when the external fault is ended.
When the SEC_FSID.FEXT bit is set, the SEC_FSID.SID is cleared.

0 | Fault Internal

1 | Fault External

7:0 [ SID Source ID.

(R/INW) The SEC_FSID.SID identifies the fault assertion detected by the SEC fault inter-
face. The SEC loads the SEC_FSID. SID field value when a system fault indication
is asserted. The SEC fault interface does not change the SEC_FSID. SID value until
the fault is no longer pending or active, as indicated by the SEC_FSTAT . PND bit
and SEC_FSTAT.ACT bit being cleared in the SEC_FSTAT register.
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Fault System Reset Delay Register

The SEC fault system reset delay register (SEC FSRDLY) contains the number (SEC_ FSRDLY . COUNT field) of
(SEC) clock periods for the delay from a fault becoming active to system reset request assertion, if enabled.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofoJoJofofo]o]ofofo]o]ofofo]o]ol}
L J

COUNT[15:0] (R/'W)
Fault System Reset Delay

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofoJoJofofo]o]ofofo]o]ofofo]o]ol
L J

COUNT][31:16] (R/'W)
Fault System Reset Delay

Figure 7-22: SEC_FSRDLY Register Diagram

Table 7-21: SEC_FSRDLY Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | COUNT Fault System Reset Delay.
(R/W) The SEC_FSRDLY . COUNT bit field is the number of (SEC) clock periods for the
delay from a fault becoming active to system reset request assertion.

7—46 ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference



ADSP-SC58x SEC Register Descriptions

Fault System Reset Delay Current Register

The SEC fault system reset delay current register (SEC FSRDLY CUR) contains the active count
(SEC_FSRDLY CUR.COUNT field) in (SEC) clock periods for the delay from fault active to system reset assertion,
if enabled. The count is loaded from the SEC FSRDLY register when a fault becomes active (SEC_FSTAT .ACT
bit is set). The SEC decrements the value in SEC_ FSRDLY CUR each (SEC) clock cycle while the
SEC_FSTAT.ACT bit is set.

1514 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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COUNT][15:0] (R)
Fault System Reset Delay
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COUNT]I31:16] (R)
Fault System Reset Delay

Figure 7-23: SEC_FSRDLY_CUR Register Diagram

Table 7-22: SEC_FSRDLY_CUR Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | COUNT Fault System Reset Delay.
(R/INW) The SEC_FSRDLY CUR.COUNT bit field is the active count in (SEC) clock periods
for the delay from fault active to system reset assertion.
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Fault Status Register

The SEC fault status register (SECFSTAT) indicates the operational status of the SFI.

151413121110 9 8 7 6 5 4 3 2 1 0

foJoJoJofofo]o]JofoJofo]ofofo]o]ol}

NPND (R)

(] —
IT' 'Tl— ERR (R/WIC)

Next Pending Fault
ACT (R)

Error

Fault Active

PND (R)

ERRC (R)
Error Cause

Pending Fault
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Figure 7-24: SEC_FSTAT Register Diagram

Table 7-23: SEC_FSTAT Register Fields

Bit No.
(Access)

Bit Name

Description/Enumeration

10
(R/NW)

NPND

Next Pending Fault.

The SEC_FSTAT .NPND bit indicates that one or more sources have signaled fault
assertion, but the input has not yet triggered the fault pending detection in the SEC
fault interface. The SEC sets the SEC_FSTAT . NPND bit when the fault interface de-
tects assertion of any enabled fault source input, while either the SEC_FSTAT . PND
or SEC_FSTAT.ACT bits are set. The SEC clears the SEC_FSTAT .NPND bit when
there are no fault sources waiting.

0| Not Pending

—_

Pending

(R/NW)

ACT

Fault Active.

The SEC_FSTAT.ACT bit indicates that the SEC has received a fault source input,
the current fault delay count (in the SEC_FDLY CUR register) has expired, and the
fault actions are enabled. The SEC also sets the SEC_FSTAT . ACT bit on fault input
detection if the SEC_FCTL.FIEN bit is set. The SEC_FSTAT . ACT bit is cleared
by writing the ID value of the asserted fault from SEC FSID register to the
SEC_FEND register.

0| No Fault

—_

Active Fault
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Table 7-23: SEC_FSTAT Register Fields (Continued)

Bit No.
(Access)

Bit Name

Description/Enumeration

8
R/NW)

PND

Pending Fault.

The SEC_FSTAT . PND bit indicates a fault source has signaled a fault assertion to the
SEC, but the SEC has not yet triggered the event actions due to the delay selected with
the SEC_FDLY register. The SEC fault interface sets the SEC_FSTAT . PND bit
when the SEC_ FSID is updated on assertion of a fault source input. The
SEC_FSTAT. PND bit is only set when the SEC_FSTAT .ACT bit is cleared. The
SEC updates the SEC_FSID register with the SID value when the

SEC_FSTAT. PND bit is set. The SEC_FSTAT . PND bit is cleared eszher by the SEC
fault interface when the current delay count in the SEC FDLY CUR register expires
or by writing the SEC_FSID. SID field value (which indicates the ID of the asserted
fault) to the SEC_ FEND register.

0| Not Pending

—_

Pending

5:4
(R/NW)

ERRC

Error Cause.

When the SEC_FSTAT . ERR bit is asserted, the SEC updates SEC_FSTAT . ERRC
field to convey the interrupt source error type. When the error type is source overflow,
the status indicates that a source signal assertion occurred or an SEC raise operation
was attempted while pending was already set. The source overflow is detected when
the source is set for edge only. When the error type is end error, the status indicates
that an end was received for a source while the SEC_ FSTAT . ACT bit was not set.

0 | Source Overflow Error

—

Reserved

End Error

[\S}

3 | Reserved

1
(R/W1C)

ERR

Error.

The SEC_FSTAT . ERR bit indicates an SEC fault interface error. When
SEC_FSTAT.ERR is set, the SEC updates the SEC_FSTAT .ERRC field to indicate
the corresponding error cause. When multiple errors occur, the SEC_FSTAT register
captures the status for the first error and does not capture subsequent errors until the
status is cleared.

0| No Error

Error Occurred

—_
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Global Control Register

The SEC global control register (SEC_GCTL) provides register locking, reset, and enable for the SEC module.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
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Reset Enable
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LOCK (R/'W) —'Tl
Lock

Figure 7-25: SEC_GCTL Register Diagram

Table 7-24: SEC_GCTL Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31| LOCK Lock.
(R/W) If the global lock is enabled (SPU_CTL. GLCK bit =1) and the SEC_GCTL. LOCK
bit is enabled, the SEC_GCTL register is read only.
0 | Unlock
1| Lock
1 |RESET Reset.
(RO/W) The SEC_GCTL.RESET bit is write-1-action and triggers a soft reset to all SEC reg-
isters.
0 | No Action
1| Reset
0|EN Enable.
(RIW) The SEC_GCTL.EN bit is read/write and must be set for the SEC to begin/resume

SEC operation with the current configuration and status. Clearing the
SEC_GCTL. EN bit halts the execution of the SFI and all SCIs. All SSIs remain active,
along with all error detection, without resetting status registers.

0 | Disable

1 | Enable
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ADSP-SC58x SEC Register Descriptions

The SEC global status register (SEC GSTAT) contains global status bits for the SEC.

151413121110 9 8 7 6 5 4 3 2 1 0
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|_|_| —
IT'— ERR (R/WIC)

SCI ID for SCI Error
ERRC (R)

Error

Error Cause

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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LWERR (R/W1C) j-l
Lock Write Error

ADRERR (R/W1C)
Address Error

Figure 7-26: SEC_GSTAT Register Diagram

Table 7-25: SEC_GSTAT Register Fields

L J
I—Y R)

Source ID for SSI Error

Bit No. Bit Name Description/Enumeration
(Access)
31 | LWERR Lock Write Error.

(RIW1C) The SEC_GSTAT .LWERR bit indicates (when set) there was an attempted write to
an SEC register while the SEC_GCTL . LOCK bit was set and while the global lock bit
was enabled (SPU_CTL.GLCK bit =1). This status bit is sticky; write-1-to-clear it.

0 | No Error
1| Error Occurred
30 | ADRERR Address Error.
(RI'W1C) The SEC_GSTAT . ADRERR bit indicates that the SEC generated and address error.
This status bit is sticky; write-1-to-clear it.
0 [ No Error
1| Error Occurred
23:16 | SID Source ID for SSI Error.
(R/INW) The SEC_GSTAT . SID bits indicate the source ID that generated the last SSI error
conveyed in the SEC_GSTAT . ERRC field.
11:8 | SCI SCI ID for SCI Error.
(R/INW) The SEC_GSTAT. SCI bits indicate the number for the specific SCI that generated
the last SCI error conveyed in the SEC_GSTAT . ERRC field.
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Table 7-25: SEC_GSTAT Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
5:4 | ERRC Error Cause.
(R/INW) When the SEC updates the SEC_GSTAT . ERR bit, the SEC updates the

SEC_GSTAT.ERRC bits to indicate the error type.

Note that for SCI errors, the error status represents an OR of all the errors from each

SCIL

Note that for SSI errors, the error status indicates an error is active for any SSI input.
This error is an OR of all the interrupt source errors.

0 | SFI Error
1 | SCI Error
2 | SSI Error
3 | Reserved
1|ERR Error.
(RIW1C) The SEC_GSTAT . ERR bit indicates an error has occurred in the SEC. When the

SEC asserts this bit (=1), the SEC updates the SEC_GSTAT . ERRC field to indicate
the corresponding error cause. Even if multiple errors occur, only the first error is cap-
tured on assertion of this bit. This status bit is sticky; write-1-to-clear it.

0 [ No Error

1 | Error Occurred
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Global Raise Register

The SEC global raise register (SEC_RAISE) contains a source ID event set-to-pending field (SEC_ RAISE.SID).

When a source ID value is written to this field, the SEC raises the source's event status to pending.
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Figure 7-27: SEC_RAISE Register Diagram

Table 7-26: SEC_RAISE Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
7:0 | SID Source ID.
(R/W) The SEC_RAISE. SID bit field is the source ID of event that is set to pending status.
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Source Control Register n

The SEC source control register (SEC SCTL [n]) contains control bits to configure the SEC event sources. This
register controls the configuration of the corresponding SEC event source.

514131211109 8.7 6 5 4.3 2 1 0
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Priority Level Select Interrupt Enable
ERREN (R/W) FEN (R/W)
Error Enable Fault Enable
ES (R/'W) SEN (R/'W)
Edge Select Source (signal) Enable
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Core Target Select

Figure 7-28: SEC_SCTL[n] Register Diagram

Table 7-27: SEC_SCTL[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31 |LOCK Lock.
(RIW) If the global lock is enabled (SPU_CTL. GLCK bit =1) and the
SEC_SCTL[n] . LOCK bit is enabled, the SEC_SCTL [n] register is read only.
0 | Unlock
1|Lock
27:24 | CTG Core Target Select.
(R/W) The SEC_SCTL [n] . CTG bits selects the specific SEC core interface to which the in-

terrupt is mapped. Each system interrupt is mapped uniquely to one specific SEC core
interface and (as a result) to a specific core.
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Table 7-27: SEC_SCTL[n] Register Fields (Continued)

Bit No.
(Access)

Bit Name

Description/Enumeration

19:16
(R/W)

GRP

Group Select.

The SEC_SCTL [n] . GRP bits each select a specific group for the interrupt. Each
system interrupt can be assigned to any combination of groups supported by the
SEC_SCTL[n] .GRP field.

For example, consider the situation where SEC_SCTL [n] . GRPO represents inter-
rupt group 0, SEC_SCTL [n] . GRPI represents interrupt group 1, and so on. One
group might be used for all enabled interrupts (for example, group 0) and an addition-
al group might be used for all wakeup interrupts (for example, group 1). This ap-
proach supports a model of all interrupts and just the wakeup subset.

Before going to idle or sleep, all non-wakeup interrupts can be masked off to allow on-
ly wakeup interrupts to be enabled for service. Selecting no group (all

SEC_SCTL[n] . GRP bits = 0) places the interrupt source in the category of "un-
grouped".

15:8
(R/W)

PRIO

Priority Level Select.

The SEC_SCTL [n] . PRIO bits sets the relative priority for an interrupt request. A
pending interrupt request forwards its SEC_SCTL [n] . PRIO value to the SEC core
interface.

(R/IW)

ERREN

Error Enable.

The SEC_SCTL [n] . ERREN bit permits the SEC_SSTAT [n] . ERR status bit to
be set on error detection. If SEC_SCTL [n] . ERREN is cleared, no errors are detect-

ed.

0 | Disable

Enable

—_

(R/W)

ES

Edge Select.

The SEC_SCTL [n] . ES bit selects the operational and sensitivity mode of the SEC
source interface input.

0 | Level Sensitive

—_

Edge Sensitive

(R/W)

SEN

Source (signal) Enable.

The SEC_SCTL [n] . SEN bit controls whether the system event source input signal
may affect the pending status of the source. Clearing the SEC_SCTL[n] . SEN bit
disables the source input signal from affecting the pending status. Setting
SEC_SCTL[n] . SEN enables the source input signal to affect the pending status.

0 | Disable

1 | Enable
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Table 7-27: SEC_SCTL[n] Register Fields (Continued)

Bit No. Bit Name Description/Enumeration
(Access)
1| FEN Fault Enable.

(RIW) The SEC_SCTL [n] . FEN bit controls whether the SEC may forward an interrupt
request to the SEC fault interface as a fault source. This bit does not affect the ability
of an interrupt source to set an interrupt as pending. The SEC_SCTL [n] . FEN bit
only affects whether the pending request may be forwarded to the SEC fault interface.

0 | Disable
1 | Enable
0 |IEN Interrupt Enable.
(R/W) The SEC_SCTL [n] . IEN bit controls whether the SEC may forward an interrupt

request to a core for servicing. This bit does not affect the ability of an interrupt source
to set an interrupt as pending.

0 | Disable

1 | Enable
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Source Status Register n

The SEC event source status register (SEC_SSTAT [n]) contains bits indicating the status of the corresponding
event source n. An event source may be: pending, active, active and pending, or neither pending nor active.
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Figure 7-29: SEC_SSTAT[n] Register Diagram

Table 7-28: SEC_SSTAT[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
23:16 | CHID Channel ID.
(R/NW) The SEC_SSTAT [n] .CHID bits indicate the ID of the specific source (from a set of

sources sharing one SEC source interface input) that asserted the SEC source interface
input. An SEC source interface input may support multiple system sources, in which
case the assertion must be qualified by an identifier to determine the channel that gen-
erated the assertion. The SEC_SSTAT [n] . CHID field provides this value in the
form of a numeric reference that is mapped to a specific interrupt source. The prioriti-
zation for simultaneously asserted sources is according to ID, with 0 being the highest
priority. The SEC_SSTAT [n] .CHID is captured when the SEC source interface in-

put is acknowledged.
9|ACT Active Source.
(R/'W1C) The SEC_SSTAT [n] . ACT bit indicates the source has been accepted by a core for

servicing, but the service is not yet complete. An SEC_SSTAT [n] . ACT bit is set by
the SEC when the specific system interrupt is acknowledged by the core through the
SEC core interface. An SEC_SSTAT [n] . ACT bit is cleared by the SEC when the
core provides interrupt service end indication for the specific system interrupt through
the SEC core interface.

0 | Not Active

—

Active
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Table 7-28: SEC_SSTAT[n] Register Fields (Continued)

Bit No.
(Access)

Bit Name

Description/Enumeration

8
(RIW1C)

PND

Pending Source.

The SEC_SSTAT [n] . PND bit indicates the source has signaled an event request,
but the event request has not been (or is not currently being) serviced. A

SEC_SSTAT [n] . PND bit is set by the SEC on detection of an assertion of the corre-
sponding system source input. A SEC_SSTAT [n] . PND bit is cleared by the SEC
when the specific system event is acknowledged by the core through the SEC core in-
terface or by a W1C operation.

0| Not Pending

—_

Pending

5:4
(R/INW)

ERRC

Error Cause.

When the SEC_SSTAT [n] . ERR bit is asserted, the SEC updates

SEC_SSTAT [n] . ERRC field to convey the interrupt source error type. When the
error type is source overflow, the status indicates that a source signal assertion occurred
or an SEC raise operation was attempted while pending was already set. The source
overflow is detected when the source is set for edge only. When the error type is end
error, the status indicates that an end was received for a source while the

SEC_SSTAT [n] .ACT bit was not set.

0

Source Overflow Error

—_

Reserved

\S}

End Error

Reserved

ERR

Error.

(R/W1C) The SEC_SSTAT [n] . ERR bit indicates an error for a specific system interrupt
source. When the SEC_SSTAT [n] . ERR bit is set, the SEC updates the
SEC_SSTAT [n] .ERRC field to the value of the corresponding error cause. Even if
multiple errors occur, only the first error is captured on assertion of the

SEC_SSTAT [n] .ERR bit,

0 [ No Error

1 | Error Occurred

GIC Overview

The generic interrupt controller (GIC) provides an interface to the uniprocessor Cortex A5 core in the processor and
collects up to 270 interrupt requests from all processor system sources. In addition, the GIC also supports eight
software generated interrupts that are internal to the Cortex A5 core and not connected to the SECs. All GIC inter-
rupts are also connected to the SEC in the same order.
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Each interrupt can be configured as a normal or a secure interrupt. Software force registers and software priority
masking are also supported. The "Register Descriptions” section in this chapter provide brief descriptions of these
ARM-based registers. For complete information refer to the ARM® Generic Interrupt Controller Architecture version
1.0 Architecture Specification.

GIC Functional Description
The GIC splits logically into a GICPORTO (distributor block) and one GICPORT'1 (CPU interface blocks).
General Interrupt Controller Port0 (GIC Distributer)
The distributor block provides a programming interface to perform the following tasks.
* Globally enable the forwarding of interrupts to the CPU interfaces
* Enable or disable each interrupt
*  Set the priority level of each interrupt
*  Set the target processor list of each interrupt
* Set each peripheral interrupt to be level-sensitive or edge-triggered
* Set each interrupt as either Group 0 or Group 1
* Forward an SGI to one or more target processors
In addition, the Distributor provides:
* Visibility of the state of each interrupt

* A mechanism for software to set or clear the pending state of a peripheral interrupt.

General Interrupt Controller Port1 (GIC CPU)

GICPORTT1 (CPU interface) block performs priority masking and preemption handling for a connected processor
in the system. GICPORT1 supports 8 SGIs (software generated interrupts) and 262 SPIs (shared peripheral inter-
rupts).

Each CPU interface provides a programming interface to perform the following tasks.
* Enable signaling of interrupt requests to the processor
* Acknowledge interrupts
* Indicate that interrupt processing is complete
* Set interrupt priority masks for the processor
* Define the preemption policy for the processor

* Determine the highest priority pending interrupt for the processor
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GIC Block Diagram

The GIC Block Diagram shows the event management architecture.

GIC

SYSTEM Distributer CPU
INTERRUPTS Port 0 Port 1 CORTEX AS

Figure 7-30: GIC Block Diagram

ADSP-SC58x GICDST Register List

GIC Distributor Port

Table 7-29: ADSP-SC58x GICDST Register List

Name Description

GICDST_ EN GIC Port 0 Enable

GICDST SGI_PRIO[n]

Software Generated Interrupt Priority Register

GICDST SPI_PRIO[n]

Shared Peripheral Interrupt Priority Register

GICDST SGI ACTIVE

Software Generated Interrupt Active Register

GICDST SGI_CTL

Software Generated Interrupt Control Register

GICDST SGI_PND CLR

Software Generated Interrupt Clear-Pending Register

GICDST_SGI_PND SET

Software Generated Interrupt Pending Set Register

GICDST SGI_SECURITY

Software Generated Interrupt Security Register

GICDST SPI[n]

Shared Peripheral Interrupt Register

GICDST_SPI_ACTIVE[n]

Shared Peripheral Interrupt Active Register

GICDST SPI CFG[n]

Shared Peripheral Interrupt Configuration Register

GICDST SPI_EN CLR[n]

Shared Peripheral Interrupt Enable Clear Register

GICDST SPI_EN SET[n]

Shared Peripheral Interrupt Enable Set Register

GICDST SPI_PND CLR[n]

Shared Peripheral Interrupt Pending Clear Register

GICDST_SPI_PND SET[n]

Shared Peripheral Interrupt Pending Set Register

GICDST SPI_SECURITY [n]

Shared Peripheral Interrupt Security Register

GICDST SPI_TRGT[n]

Shared Peripheral Interrupt Processor Targets Register

ADSP-SC58x GICCPU Register List
GIC CPU Port
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Table 7-30: ADSP-SC58x GICCPU Register List

GIC Functional Description

Name

Description

GICCPU BIN PT ALIAS

Aliased Binary Point Register (ICCABPR)

GICCPU BIN PT

Binary Point Register ICCBPR)

GICCPU CTL

CPU Interface Control Register (ICCICR)

GICCPU EOI

End of Interrupt Register (ICCEOIR)

GICCPU_PND HI

Highest Pending Interrupt Register ICCHPIR)

GICCPU_INT ACK

Interrupt Acknowledge Register (ICCIAR)

GICCPU PRIO MSK

Priority Mask Register (ICCIPMR)

GICCPU RUN_PRIO

Running Priority Register (ICCRPR)

ADSP-SC58x GICDST Register Descriptions
GIC Distributor Port (GICDST) contains the following registers.

Table 7-31: ADSP-SC58x GICDST Register List

Name

Description

GICDST_EN

GIC Port 0 Enable

GICDST SGI_PRIO[n]

Software Generated Interrupt Priority Register

GICDST SPI_PRIO[n]

Shared Peripheral Interrupt Priority Register

GICDST SGI_ACTIVE

Software Generated Interrupt Active Register

GICDST_SGI_CTL

Software Generated Interrupt Control Register

GICDST SGI_PND CLR

Software Generated Interrupt Clear-Pending Register

GICDST_SGI_PND SET

Software Generated Interrupt Pending Set Register

GICDST SGI_SECURITY

Software Generated Interrupt Security Register

GICDST SPI[n]

Shared Peripheral Interrupt Register

GICDST SPI_ACTIVE([n]

Shared Peripheral Interrupt Active Register

GICDST SPI CFG[n]

Shared Peripheral Interrupt Configuration Register

GICDST_SPI_EN CLRI[n]

Shared Peripheral Interrupt Enable Clear Register

GICDST SPI_EN SET[n]

Shared Peripheral Interrupt Enable Set Register

GICDST SPI_PND CLRI[n]

Shared Peripheral Interrupt Pending Clear Register

GICDST SPI_PND SET[n]

Shared Peripheral Interrupt Pending Set Register

GICDST SPI_SECURITY [n]

Shared Peripheral Interrupt Security Register

GICDST SPI TRGT[n]

Shared Peripheral Interrupt Processor Targets Register
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GIC Port 0 Enable

The GICDST EN register enables global monitoring of the peripheral interrupt signals and forwarding pending in-
terrupts to the CPU interfaces.

Figure 7-31: GICDST_EN Register Diagram

Table 7-32: GICDST_EN Register Fields

VALUE (R/'W)

1514 1312 1110 9 8 7 6 5 4 3 2 1 0

foJolo]ofofo]o]Jofofofo]Jofofo]o]ol

I.I.l

Global Interrupt Monitor Enable

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

fofofo]ofofo]o]JofoJofo]Jofofo]o]ol]

Bit No. Bit Name Description/Enumeration
(Access)
0| VALUE Global Interrupt Monitor Enable.
(R/IW) The GICDST EN.VALUE bit field enables global monitoring of the peripheral inter-
rupt signals and forwarding pending interrupts to the CPU interfaces.

7-62

ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference



ADSP-SC58x GICDST Register Descriptions

Software Generated Interrupt Priority Register

The GICDST SGI PRIO([n] register provides the 8-bit priority field for each interrupt supported by the GIC.
This field stores the priority of the corresponding interrupt.

7.6 5 4,32 10
[ofofoJoJoJoJo]o]
L J

VALUE (R/'W) S

Software Generated Interrupt Priority

Figure 7-32: GICDST_SGI_PRIO([n] Register Diagram

Table 7-33: GICDST_SGI_PRIO[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
7:0 | VALUE Software Generated Interrupt Priority.
(R/W) The GICDST SGI PRIO[n] .VALUE bit field contains the 8-bit priority field for
each interrupt supported by the GIC. This field stores the priority of the correspond-
ing interrupt.
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Shared Peripheral Interrupt Priority Register

The GICDST SPI PRIO([n] registers provide an 8-bit priority field for each interrupt supported by the GIC.
This field stores the priority of the corresponding interrupt.

7 6 5 4.3 2 1 0
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ITl

VALUE (R/'W)
Priority

Figure 7-33: GICDST_SPI_PRIO[n] Register Diagram

Table 7-34: GICDST_SPI_PRIO[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
0| VALUE Priority.
(R/W) The GICDST _SPI PRIO[n] .VALUE bit field stores the priority of the corre-
sponding interrupt (byte offset 3 to Byte offset 0).
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Software Generated Interrupt Active Register

The GICDST SGI ACTIVE registers provide a Set-active bit for each interrupt that the GIC supports. Writing to
a Set-active bit Activates the corresponding interrupt. These registers are used when preserving and restoring GIC
state.
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Figure 7-34: GICDST_SGI_ACTIVE Register Diagram

Table 7-35: GICDST_SGI_ACTIVE Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
15:0 | VALUE SGI Active If N.
(R/INW) The GICDST SGI_ ACTIVE.VALUE bit field provides a Set-active bit for each in-
terrupt that the GIC supports.
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Software Generated Interrupt Control Register
The GICDST SGI CTL register controls the generation of SGIs.It is implementation defined whether this register
has any effect when the forwarding of interrupts by Distributor is disabled by the GICD_CTLR settings.
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Figure 7-35: GICDST_SGI_CTL Register Diagram

Table 7-36: GICDST_SGI_CTL Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
25:24 | TRGLSTFILT Target List Filter.
(R/W) The GICDST SGI CTL.TRGLSTFILT bit field determines how the distributor

must process the requested SGI.

0 | Forward the interrupt to the CPU interfaces specified in
the CPUTargetList field

1 | Forward the interrupt to all CPU interfaces except that
of the processor that requested the interrupt

2 | Forward the interrupt only to the CPU interface of the
processor that requested the interrupt

3 | Reserved

23:16 | CPUTRGTLST CPU Target list.

(R/W) When the GICDST SGI CTL.CPUTRGTLST bit field TargetList Filter = 0b00, de-
fines the CPU interfaces to which the Distributor must forward the interrupt.

Each bit of the GICDST SGI CTL.CPUTRGTLST bit field refers to the corre-
sponding CPU interface, for example CPUTargetList[0] corresponds to CPU interface
0. Setting a bit to 1 indicates that the interrupt must be forwarded to the correspond-
ing interface. If this field is 0x00 when TargetListFilter is 0b00, the Distributor does
not forward the interrupt to any CPU interface.
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Table 7-36: GICDST_SGI_CTL Register Fields (Continued)

ADSP-SC58x GICDST Register Descriptions

Bit No.
(Access)

Bit Name

Description/Enumeration

15
(R/W)

SATT

Security Value of the SGI.

The GICDST SGI CTL.SATT bit is implemented only if the GIC includes the Se-
curity Extensions. This field is writable only by a Secure access. Any Non-secure write
to the GICD_SGIR generates an SGI only if the specified SGI is programmed as
Group 1, regardless of the value of bit[15] of the write.

0

Forward the SGI specified in the SGIINTID field to a
specified CPU interface only if the SGI is configured as
Group 0 on that interface.

Forward the SGI specified in the SGIINTID field to a
specified CPU interfaces only if the SGI is configured as
Group 1 on that interface.

3:0
(R/'W)

SGIINTID

The Interrupt ID of the SGI.
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Software Generated Interrupt Clear-Pending Register

The GICDST SGI PND CLR register provides a clear pending bit for each interrupt supported by the GIC.
Writing 1 to a clear-pending bit clears the pending status of the corresponding peripheral interrupt. Reading a bit
identifies whether the interrupt is pending.

VALUE (R)

1514 1312 1110 9 8 7 6 5 4 3 2 1 0

fofoJoJofo]o]o]ofo]o]o]ofo]o]o]ol}
L J

Software Generated Interrupt Clear-Pending

Figure 7-36: GICDST_SGI_PND_CLR Register Diagram

Table 7-37: GICDST_SGI_PND_CLR Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
15:0 | VALUE Software Generated Interrupt Clear-Pending.
(R/INW) Writing 1 to a clear-pending bit in the GICDST SGI PND CLR.VALUE bit field

clears the pending status of the corresponding peripheral interrupt. Reading a bit iden-
tifies whether the interrupt is pending.
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ADSP-SC58x GICDST Register Descriptions

Software Generated Interrupt Pending Set Register

The GICDST SGI PND SET register provides a set-pending bit for each interrupt supported by the GIC.

VALUE (R)

1514 1312 1110 9 8 7 6 5 4 3 2 1 0

fofoJoJofo]o]o]ofo]o]o]ofo]o]o]ol}
L J

Software Generated Interrupt Set-Pending

Figure 7-37: GICDST_SGI_PND_SET Register Diagram

Table 7-38: GICDST_SGI_PND_SET Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
15:0 | VALUE Software Generated Interrupt Set-Pending.
(R/INW) Writing 1 to a Set-pending bit in the GICDST SGI PND SET.VALUE bit field
sets the status of the corresponding peripheral interrupt to pending. Reading a bit
identifies whether the interrupt is pending.
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Software Generated Interrupt Security Register

The GICDST SGI SECURITY registers provide a status bit for each interrupt supported by the GIC. Each bit
controls whether the corresponding interrupt is in Group 0 or Group 1. Typically, when used with a processor that
implements the ARM Security Extensions, Group 0 interrupts are Secure interrupts, and Group 1 interrupts are
Non-secure interrupts,

VALUE (R/W)

151413121110 9 8 7 6 5 4 3 2 1 0

fofoJoJofo]o]o]ofo]o]o]ofo]o]o]ol}
L J

Software Generated Interrupt Security

Figure 7-38: GICDST_SGI_SECURITY Register Diagram

Table 7-39: GICDST_SGI_SECURITY Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
15:0 | VALUE Software Generated Interrupt Security.
(R/W) Each bit in the GICDST SGI SECURITY.VALUE bit field controls whether the
corresponding interrupt is in Group 0 or Group 1.
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ADSP-SC58x GICDST Register Descriptions

Shared Peripheral Interrupt Register
The GICDST SPI [n] register contains bits that provide the status of the SPI[987:0] inputs.
15 14 13 12,11 10 9 8.7 6 5 4,3 2 1 0
fofoJoJofofo]oJofofo]o]ofofo]o]ol}
L J

J

STAT[15:0] (R)
Shared Peripheral Interrupt Status

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofoJoJofofo]o]ofofo]o]ofofo]o]ol
L J

STAT[31:16] (R)
Shared Peripheral Interrupt Status

Figure 7-39: GICDST_SPI[n] Register Diagram

Table 7-40: GICDST_SPI[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | STAT Shared Peripheral Interrupt Status.
(R/INW) The GICDST_SPI[n].STAT bit field returns the status of the SPI[987:0] inputs
on the distributor where bit [x] = 0 SPI[x] is low and bit [x] = 1 SPI[x] is high.
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Shared Peripheral Interrupt Active Register

The GICDST SPI ACTIVE [n] register provides an active bit for each interrupt supported by the GIC.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofofoJofofo]o]Jofofofo]ofofo]o]ol}
L J

VALUE[15:0] (R/W) I
Active Bits

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofofoJofofoJoJofofofo]ofofo]o]ol]
L J

VALUE[31:16] (R'W) I
Active Bits

Figure 7-40: GICDST_SPI_ACTIVE|[n] Register Diagram

Table 7-41: GICDST_SPI_ACTIVE[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Active Bits.
(R/W) The GICDST SPI ACTIVE [n] .VALUE bit field contains an Active bit for each
interrupt supported by the GIC. Reading an active bit identifies whether the corre-
sponding interrupt is active (=1) or not active (=0).
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ADSP-SC58x GICDST Register Descriptions

Shared Peripheral Interrupt Configuration Register

The GICDST SPI CFG[n] register provides a 2-bit Int_config field for each interrupt supported by the GIC.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofofoJofofo]o]Jofofofo]ofofo]o]ol}
L J

VALUE[15:0] (R/W)
Shared Peripheral Interrupt Configuration

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofofoJofofoJoJofofofo]ofofo]o]ol]
L J

VALUE[31:16] (R'W)
Shared Peripheral Interrupt Configuration

Figure 7-41: GICDST_SPI_CFG[n] Register Diagram

Table 7-42: GICDST_SPI_CFG|n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Shared Peripheral Interrupt Configuration.
(R/W) The GICDST SPI CFG[n] .VALUE bit field identifies whether the corresponding

interrupt is:

edge-triggered or level-sensitive

handled using the 1-N model or using the N-N model
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Shared Peripheral Interrupt Enable Clear Register

The GICDST SPI EN CLR[n] register provides a clear-enable bit for each interrupt supported by the GIC.

151413121110 9 8 7 6 5 4 3 2 1 0

[xPx]x]x]xx]x]x]x]x]x]x]x]x]x]x]
L J

VALUE[15:0] (R/W)
Shared Peripheral Interrupt Enable

Clear Enable
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
[xPx]x]x]xx]x]x]xx]x]x]x]x]x]x]
L ]

VALUE|[31:16] (R/W) J

Shared Peripheral Interrupt Enable

Clear Enable

Figure 7-42: GICDST_SPI_EN_CLR[n] Register Diagram

Table 7-43: GICDST_SPI_EN_CLR[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Shared Peripheral Interrupt Enable Clear Enable.
(RIW) Writing 1 toa GICDST _SPI_EN CLR[n] .VALUE bit disables forwarding of the
corresponding interrupt to the CPU interfaces. Reading a bit identifies whether the in-
terrupt is enabled.
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Shared Peripheral Interrupt Enable Set Register

The GICDST SPI EN SET [n] register provides a set-enable bit for each interrupt supported by the GIC.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
[x]x]x]xIxx]x]xIxx][x]x]x]x]x]x}]
L J

VALUE[15:0] (R/W) I
Shared Peripheral Interrupt Enable

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
[xPx]x]xIxx]x]xIxx][x]xx]x]x]x]
L J

VALUE[31:16] (R'W) I
Shared Peripheral Interrupt Enable

Figure 7-43: GICDST_SPI_EN_SET([n] Register Diagram

Table 7-44: GICDST_SPI_EN_SET([n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Shared Peripheral Interrupt Enable.
(R/W) Writing 1 to a GICDST _SPI_EN SET[n] .VALUE bit enables forwarding of the
corresponding interrupt to the CPU interfaces. Reading a bit identifies whether the in-
terrupt is enabled.
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Shared Peripheral Interrupt Pending Clear Register

The GICDST SPI PND CLR[n] register provides a clear-pending bit for each interrupt supported by the GIC.

VALUE[15:0] (R/W)
Clear Pending Interrupt

VALUE[31:16] (R/'W)
Clear Pending Interrupt

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofofoJofofo]o]Jofofofo]ofofo]o]ol}
L J
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Figure 7-44: GICDST_SPI_PND_CLR[n] Register Diagram

Table 7-45: GICDST_SPI_PND_CLR[n] Register Fields

Bit No.
(Access)

Bit Name

Description/Enumeration

31:0
(R/'W)

VALUE

Clear Pending Interrupt.

Writing 1 toa GICDST_SPI_PND CLR[n] .VALUE bit clears the pending status
of the corresponding peripheral interrupt. Reading a bit identifies whether the inter-
rupt is pending.
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Shared Peripheral Interrupt Pending Set Register

ADSP-SC58x GICDST Register Descriptions

The GICDST SPI PND SET [n] register provides a set-pending bit for each interrupt supported by the GIC.

VALUE[15:0] (R/W)
Set Pending Interrupt

VALUE[31:16] (R'W)
Set Pending Interrupt

151413121110 9 8 7 6 5 4 3 2 1 0

0]oJo]o

[ofofofo
L

oJofoJo]o]ofo]o]
J

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

o]oJo]o

Lofofofo
L

oJofoJo]o]ofo]o]
J

Figure 7-45: GICDST_SPI_PND_SET|[n] Register Diagram

Table 7-46: GICDST_SPI_PND_SET[n] Register Fields

Bit No.
(Access)

Bit Name

Description/Enumeration

31:0
(R/'W)

VALUE

Set Pending Interrupt.

Writing 1 toa GICDST _SPI PND SET[n] .VALUE bit sets the status of the cor-
responding peripheral interrupt to pending. Reading a bit identifies whether the inter-

rupt is pending.
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Shared Peripheral Interrupt Security Register

The GICDST SPI SECURITY [n] register provides a security status bit for each interrupt supported by the

GIC.

151413121110 9 8 7 6 5 4 3 2 1 0

fofoJo]ofofo]o]o
L

oJofofo]ofo]o]o]
J

VALUE[15:0] (R/W)
Shared Peripheral Interrupt Security
Interrupt Security

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

fofoJo]ofofo]o]o

oJofofo]ofo]o]o]

VALUE|[31:16] (R/W)
Shared Peripheral Interrupt Security
Interrupt Security

Figure 7-46: GICDST_SPI_SECURITY[n] Register Diagram

Table 7-47: GICDST_SPI_SECURITY[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Shared Peripheral Interrupt Security Interrupt Security.
(RIW) The GICDST SPI_ SECURITY [n] .VALUE bits control the security status of the
corresponding interrupt.
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ADSP-SC58x GICDST Register Descriptions

Shared Peripheral Interrupt Processor Targets Register

The GICDST SPI TRGT [n] register provides an 8-bit CPU targets field for each interrupt supported by the
GIC.

7 6 54,32 10
Lofofofofofofo]o]
L J

VALUE (R/W) —I

Shared Peripheral Interrupt Processor
Targets

Figure 7-47: GICDST_SPI_TRGT(n] Register Diagram

Table 7-48: GICDST_SPI_TRGT [n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
7:0 | VALUE Shared Peripheral Interrupt Processor Targets.
(R/IW) The GICDST SPI TRGT [n] .VALUE bit field stores the list of processors that the
interrupt is sent to if it is asserted.

ADSP-SC58x GICCPU Register Descriptions
GIC CPU Port (GICCPU) contains the following registers.

Table 7-49: ADSP-SC58x GICCPU Register List

Name Description

GICCPU BIN PT ALIAS Aliased Binary Point Register (ICCABPR)
GICCPU BIN PT Binary Point Register (ICCBPR)

GICCPU CTL CPU Interface Control Register (ICCICR)
GICCPU EOI End of Interrupt Register ICCEOIR)

GICCPU PND HI Highest Pending Interrupt Register (ICCHPIR)
GICCPU_ INT ACK Interrupt Acknowledge Register (ICCIAR)
GICCPU PRIO MSK Priority Mask Register (ICCIPMR)

GICCPU RUN PRIO Running Priority Register ICCRPR)
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Aliased Binary Point Register (ICCABPR)
The GICCPU BIN PT ALIAS register Provides an alias for the non secure GICCPU BIN PT register.
151413 121110 9 8 7 6 5 4.3 2 1 0
fofofoJofofo]o]Jofofofo]ofofo]o]ol}
L J

J

VALUE[15:0] (R/W)
Aliased Priority Value

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofofoJofofoJoJofofofo]ofofo]o]ol]
L J

VALUE[31:16] (R/'W)
Aliased Priority Value

Figure 7-48: GICCPU_BIN_PT_ALIAS Register Diagram

Table 7-50: GICCPU_BIN_PT_ALIAS Register Fields

Bit No. Bit Name Description/Enumeration

(Access)

31:0 | VALUE Aliased Priority Value.
(R/W)
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Binary Point Register (ICCBPR)

The GICCPU BIN PT register defines the point at which the priority value fields split into two parts, the group
priority field and the sub-priority field. The group priority field is used to determine interrupt preemption.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofofoJofofo]o]Jofofofo]ofofo]o]ol}
L J

VALUE[15:0] (R/W)
Binary Point Value

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofofoJofofo]oJofofofo]ofofo]o]ol
L J

VALUEI31:16] (R/W)
Binary Point Value

Figure 7-49: GICCPU_BIN_PT Register Diagram

Table 7-51: GICCPU_BIN_PT Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Binary Point Value.
(R/W) The GICCPU_BIN PT.VALUE bit field defines the point at which the priority val-
ue fields split into two parts.
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CPU Interface Control Register (ICCICR)
The GICCPU CTL register enables the signaling of interrupts to the target processors. In a GIC that implements

the Security Extensions, provides additional global controls for handling Secure interrupts.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofofoJofofo]o]Jofofofo]ofofo]o]ol}
L J

VALUE[15:0] (R/W) I
Control N

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
fofofoJofofo]oJofofofo]ofofo]o]ol
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VALUE[31:16] (R/'W) I
Control N

Figure 7-50: GICCPU_CTL Register Diagram

Table 7-52: GICCPU_CTL Register Fields

Bit No. Bit Name Description/Enumeration

(Access)

31:0 | VALUE Control N.
(R/'W)
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ADSP-SC58x GICCPU Register Descriptions

End of Interrupt Register (ICCEOIR)

A processor writes to the GICCPU EOT register to inform the CPU interface that it has completed its interrupt

service routine for the specified interrupt.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofofoJofofo]o]Jofofofo]ofofo]o]ol}
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VALUE[15:0] (R/W)
End of Interrupt

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
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VALUE[31:16] (R/W)
End of Interrupt

Figure 7-51: GICCPU_EOI Register Diagram

Table 7-53: GICCPU_EOI Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE End of Interrupt.
(R/W) The GICCPU_EOI.VALUE bit field indicates to the CPU interface that it has com-
pleted its interrupt service routine for the specified interrupt.
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Highest Pending Interrupt Register (ICCHPIR)

The GICCPU PND HT register indicates the Interrupt ID, and processor ID if appropriate, of the pending inter-
rupt with the highest priority on the CPU interface.

Figure 7-52: GICCPU_PND_HI Register Diagram

Table 7-54: GICCPU_PND_HI Register Fields

VALUE[31:16] (R)

VALUE[15:0] (R)
Hi Pend N

Hi Pend N

1514 13121110 9 8 7 6 5 4 3 2 1 0
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fofofo]ofofo]o]ofofofo]ofofo]o]ol]
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Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Hi Pend N.
(R/INW) Highest Pending Interrupt Register ICCHPIR)
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Interrupt Acknowledge Register (ICCIAR)

ADSP-SC58x GICCPU Register Descriptions

The processor reads the GICCPU INT ACK register to obtain the interrupt ID of the signaled interrupt. This read

acts as an acknowledge for the interrupt.

VALUE[31:16] (RC)
Interrupt Acknowledge ID

VALUE[15:0] (RC)
Interrupt Acknowledge ID
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Figure 7-53: GICCPU_INT_ACK Register Diagram

Table 7-55: GICCPU_INT_ACK Register Fields

interrupt.

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Interrupt Acknowledge ID.
(RC/NW) The GICCPU_INT ACK.VALUE bit field contains the interrupt ID of the signaled
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Priority Mask Register (ICCIPMR)

The GICCPU PRIO MSK register provides an interrupt priority filter. Only interrupts with higher priority than
the value in this register can be signaled to the processor.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
fofofoJofofo]o]Jofofofo]ofofo]o]ol}
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VALUE[15:0] (R/W) I
Interrupt Priority Filter Value

3130 29 28 27 26 25 24 23 22 21 20,19 18 17 16
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VALUE[31:16] (R'W) I
Interrupt Priority Filter Value

Figure 7-54: GICCPU_PRIO_MSK Register Diagram

Table 7-56: GICCPU_PRIO_MSK Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Interrupt Priority Filter Value.
(R/W) The GICCPU_PRIO_ MSK.VALUE bit field contains the interrupt priority filter val-
ue.
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Running Priority Register (ICCRPR)
The GICCPU RUN PRIO register indicates the priority of the highest priority interrupt that is active on the CPU

interface.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
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VALUE[15:0] (R) J
Run Priority N
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VALUE[31:16] (R) J
Run Priority N

Figure 7-55: GICCPU_RUN_PRIO Register Diagram

Table 7-57: GICCPU_RUN_PRIO Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Run Priority N.
(R/NW) The GICCPU_RUN_PRIO.VALUE bit field contains the priority value of the highest

priority interrupt that is active on the CPU interface.

If there is no active interrupt on the CPU interface, and the GIC implements 8-bit
priority fields, a read of this register returns the value 0xFF, corresponding to the low-
est possible interrupt priority. If the GIC implements priority fields of less than 8 bits,
the read might return the register reset value of 0xFE, or might return a value corre-
sponding to the lowest possible interrupt priority. Software cannot determine the num-
ber of implemented priority bits from a read of this register.

ADSP-SC58x GICDST Register Descriptions
GIC Distributor Port (GICDST) contains the following registers.

Table 7-58: ADSP-SC58x GICDST Register List

Name Description

GICDST EN GIC Port 0 Enable

GICDST SGI PRIO[n] Software Generated Interrupt Priority Register
GICDST SPI PRIO[n] Shared Peripheral Interrupt Priority Register

GICDST SGI_ACTIVE Software Generated Interrupt Active Register

GICDST SGI CTL Software Generated Interrupt Control Register
GICDST SGI PND CLR Software Generated Interrupt Clear-Pending Register
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Table 7-58: ADSP-SC58x GICDST Register List (Continued)

Name Description

GICDST SGI_PND SET Software Generated Interrupt Pending Set Register
GICDST SGI_ SECURITY Software Generated Interrupt Security Register
GICDST SPI[n] Shared Peripheral Interrupt Register

GICDST SPI ACTIVE[n] Shared Peripheral Interrupt Active Register

GICDST SPI CFG[n] Shared Peripheral Interrupt Configuration Register
GICDST SPI EN CLR[n] Shared Peripheral Interrupt Enable Clear Register
GICDST SPI EN SET[n] Shared Peripheral Interrupt Enable Set Register
GICDST SPI PND CLR[n] Shared Peripheral Interrupt Pending Clear Register
GICDST_SPI_PND_SET[n] Shared Peripheral Interrupt Pending Set Register
GICDST_SPI_SECURITY[n] Shared Peripheral Interrupt Security Register
GICDST SPI TRGT [n] Shared Peripheral Interrupt Processor Targets Register
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GIC Port 0 Enable

ADSP-SC58x GICDST Register Descriptions

The GICDST EN register enables global monitoring of the peripheral interrupt signals and forwarding pending in-
terrupts to the CPU interfaces.

Figure 7-56: GICDST_EN Register Diagram

Table 7-59: GICDST_EN Register Fields

VALUE (R/'W)

1514 1312 1110 9 8 7 6 5 4 3 2 1 0

foJolo]ofofo]o]Jofofofo]Jofofo]o]ol

I.I.l

Global Interrupt Monitor Enable

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

fofolo]ofofo]o]Jofofofo]Jofofo]o]ol]

Bit No. Bit Name Description/Enumeration
(Access)
0| VALUE Global Interrupt Monitor Enable.
(R/IW) The GICDST EN.VALUE bit field enables global monitoring of the peripheral inter-
rupt signals and forwarding pending interrupts to the CPU interfaces.
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Software Generated Interrupt Priority Register

The GICDST SGI PRIO([n] register provides the 8-bit priority field for each interrupt supported by the GIC.
This field stores the priority of the corresponding interrupt.

7.6 5 4,32 10
[ofofoJoJoJoJo]o]
L

VALUE (R/'W) S

Software Generated Interrupt Priority

Figure 7-57: GICDST_SGI_PRIO[n] Register Diagram

Table 7-60: GICDST_SGI_PRIO[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
7:0 | VALUE Software Generated Interrupt Priority.
(R/W) The GICDST SGI PRIO[n] .VALUE bit field contains the 8-bit priority field for
each interrupt supported by the GIC. This field stores the priority of the correspond-
ing interrupt.
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Shared Peripheral Interrupt Priority Register

The GICDST SPI PRIO[n] registers provide an 8-bit priority field for each interrupt supported by the GIC.
This field stores the priority of the corresponding interrupt.

7 6 5 4.3 2 1 0
Lofofofofofofo]o]

ITl

VALUE (R/'W)
Priority

Figure 7-58: GICDST_SPI_PRIO[n] Register Diagram

Table 7-61: GICDST_SPI_PRIO[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
0| VALUE Priority.
(R/IW) The GICDST _SPI PRIO[n] .VALUE bit field stores the priority of the corre-
sponding interrupt (byte offset 3 to Byte offset 0).
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Software Generated Interrupt Active Register

The GICDST SGI ACTIVE registers provide a Set-active bit for each interrupt that the GIC supports. Writing to
a Set-active bit Activates the corresponding interrupt. These registers are used when preserving and restoring GIC

state.

VALUE (R)
SGI Active If N

15141312 1110 9 8 7 6 5 4 3 2 1 0

fofoJoJofofo]o]ofo]o]o]ofo]o]o]ol}
L J

Figure 7-59: GICDST_SGI_ACTIVE Register Diagram

Table 7-62: GICDST_SGI_ACTIVE Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
15:0 | VALUE SGI Active If N.
(R/INW) The GICDST SGI ACTIVE.VALUE bit field provides a Set-active bit for each in-
terrupt that the GIC supports.
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Software Generated Interrupt Control Register

The GICDST SGI CTL register controls the generation of SGIs.It is implementation defined whether this register
has any effect when the forwarding of interrupts by Distributor is disabled by the GICD_CTLR settings.

15 14 13 12,11 10 9 8 .7 6 5 4,3 2 1 0
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SATT (R/'W) —IT' l_‘:' SGIINTID (R/'W)

Security Value of the SGI The Interrupt ID of the SGI
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L
TRGLSTFILT (R/'W) [ L CPUTRGTLST (R/W)

Target List Filter CPU Target list

Figure 7-60: GICDST_SGI_CTL Register Diagram

Table 7-63: GICDST_SGI_CTL Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
25:24 | TRGLSTFILT Target List Filter.
(R/W) The GICDST SGI CTL.TRGLSTFILT bit field determines how the distributor

must process the requested SGI.

0 | Forward the interrupt to the CPU interfaces specified in
the CPUTargetList field

1 | Forward the interrupt to all CPU interfaces except that
of the processor that requested the interrupt

2 | Forward the interrupt only to the CPU interface of the
processor that requested the interrupt

3 | Reserved

23:16 | CPUTRGTLST CPU Target list.

(R/W) When the GICDST SGI CTL.CPUTRGTLST bit field TargetList Filter = 0b00, de-
fines the CPU interfaces to which the Distributor must forward the interrupt.

Each bit of the GICDST SGI CTL.CPUTRGTLST bit field refers to the corre-
sponding CPU interface, for example CPUTargetList[0] corresponds to CPU interface
0. Setting a bit to 1 indicates that the interrupt must be forwarded to the correspond-
ing interface. If this field is 0x00 when TargetListFilter is 0b00, the Distributor does
not forward the interrupt to any CPU interface.
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Table 7-63: GICDST_SGI_CTL Register Fields (Continued)

Bit No. Bit Name Description/Enumeration

(Access)

15 [SATT Security Value of the SGI.

(R/W) The GICDST SGI CTL.SATT bit is implemented only if the GIC includes the Se-
curity Extensions. This field is writable only by a Secure access. Any Non-secure write
to the GICD_SGIR generates an SGI only if the specified SGI is programmed as
Group 1, regardless of the value of bit[15] of the write.

0| Forward the SGI specified in the SGIINTID field to a
specified CPU interface only if the SGI is configured as
Group 0 on that interface.

1 | Forward the SGI specified in the SGIINTID field to a
specified CPU interfaces only if the SGI is configured as
Group 1 on that interface.

3:0 | SGIINTID The Interrupt ID of the SGI.
(R/IW)
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Software Generated Interrupt Clear-Pending Register

The GICDST SGI PND CLR register provides a clear pending bit for each interrupt supported by the GIC.
Writing 1 to a clear-pending bit clears the pending status of the corresponding peripheral interrupt. Reading a bit
identifies whether the interrupt is pending.

15 14 13 12,11 10 9 8 .7 6 5 4.3 2 1 0
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VALUE (R) J
Software Generated Interrupt Clear-Pending

Figure 7-61: GICDST_SGI_PND_CLR Register Diagram

Table 7-64: GICDST_SGI_PND_CLR Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
15:0 | VALUE Software Generated Interrupt Clear-Pending.
(RINW) Writing 1 to a clear-pending bit in the GICDST SGI PND CLR.VALUE bit field
clears the pending status of the corresponding peripheral interrupt. Reading a bit iden-
tifies whether the interrupt is pending.
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Software Generated Interrupt Pending Set Register

The GICDST SGI PND SET register provides a set-pending bit for each interrupt supported by the GIC.

15141312 1110 9 8 7 6 5 4 3 2 1 0
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VALUE (R)

Software Generated Interrupt Set-Pending

Figure 7-62: GICDST_SGI_PND_SET Register Diagram

Table 7-65: GICDST_SGI_PND_SET Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
15:0 | VALUE Software Generated Interrupt Set-Pending.
(R/INW) Writing 1 to a Set-pending bit in the GICDST SGI PND SET.VALUE bit field
sets the status of the corresponding peripheral interrupt to pending. Reading a bit
identifies whether the interrupt is pending.

7-96 ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference




ADSP-SC58x GICDST Register Descriptions

Software Generated Interrupt Security Register

The GICDST SGI SECURITY registers provide a status bit for each interrupt supported by the GIC. Each bit
controls whether the corresponding interrupt is in Group 0 or Group 1. Typically, when used with a processor that
implements the ARM Security Extensions, Group 0 interrupts are Secure interrupts, and Group 1 interrupts are
Non-secure interrupts,

15 14 13 12,11 10 9 8 .7 6 5 4,3 2 1 0
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VALUE (R/'W) J
Software Generated Interrupt Security

Figure 7-63: GICDST_SGI_SECURITY Register Diagram

Table 7-66: GICDST_SGI_SECURITY Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
15:0 | VALUE Software Generated Interrupt Security.
(R/W) Each bit in the GICDST SGI SECURITY.VALUE bit field controls whether the
corresponding interrupt is in Group 0 or Group 1.
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Shared Peripheral Interrupt Register

The GICDST SPI [n] register contains bits that provide the status of the SPI[987:0] inputs.
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STAT[15:0] (R)
Shared Peripheral Interrupt Status
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STAT[31:16] (R)
Shared Peripheral Interrupt Status

Figure 7-64: GICDST_SPI[n] Register Diagram

Table 7-67: GICDST_SPI[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | STAT Shared Peripheral Interrupt Status.
(R/INW) The GICDST SPI[n].STAT bit field returns the status of the SPI[987:0] inputs
on the distributor where bit [x] = 0 SPI[x] is low and bit [x] = 1 SPI[x] is high.
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Shared Peripheral Interrupt Active Register

The GICDST SPI ACTIVE [n] register provides an active bit for each interrupt supported by the GIC.
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VALUE[15:0] (R/'W) I
Active Bits
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Active Bits

Figure 7-65: GICDST_SPI_ACTIVE[n] Register Diagram

Table 7-68: GICDST_SPI_ACTIVE[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Active Bits.
(R/W) The GICDST SPI ACTIVE [n] .VALUE bit field contains an Active bit for each
interrupt supported by the GIC. Reading an active bit identifies whether the corre-
sponding interrupt is active (=1) or not active (=0).
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Shared Peripheral Interrupt Configuration Register

The GICDST SPI CFG[n] register provides a 2-bit Int_config field for each interrupt supported by the GIC.
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VALUE[15:0] (R/W)
Shared Peripheral Interrupt Configuration
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VALUE[31:16] (R'W)
Shared Peripheral Interrupt Configuration

Figure 7-66: GICDST_SPI_CFG|[n] Register Diagram

Table 7-69: GICDST_SPI_CFG/[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Shared Peripheral Interrupt Configuration.
(R/W) The GICDST SPI CFG[n] .VALUE bit field identifies whether the corresponding

interrupt is:
edge-triggered or level-sensitive

handled using the 1-N model or using the N-N model
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Shared Peripheral Interrupt Enable Clear Register

The GICDST SPI EN CLR[n] register provides a clear-enable bit for each interrupt supported by the GIC.

151413121110 9 8 7 6 5 4 3 2 1 0
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Shared Peripheral Interrupt Enable

Clear Enable
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VALUE|[31:16] (R/W) J

Shared Peripheral Interrupt Enable

Clear Enable

Figure 7-67: GICDST_SPI_EN_CLR[n] Register Diagram

Table 7-70: GICDST_SPI_EN_CLR[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Shared Peripheral Interrupt Enable Clear Enable.
(RIW) Writing 1 toa GICDST _SPI_EN CLR[n] .VALUE bit disables forwarding of the
corresponding interrupt to the CPU interfaces. Reading a bit identifies whether the in-
terrupt is enabled.
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Shared Peripheral Interrupt Enable Set Register

The GICDST SPI EN SET [n] register provides a set-enable bit for each interrupt supported by the GIC.
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Shared Peripheral Interrupt Enable
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Figure 7-68: GICDST_SPI_EN_SET [n] Register Diagram

Table 7-71: GICDST_SPI_EN_SET([n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Shared Peripheral Interrupt Enable.
(R/W) Writing 1 to a GICDST _SPI_EN SET[n] .VALUE bit enables forwarding of the
corresponding interrupt to the CPU interfaces. Reading a bit identifies whether the in-
terrupt is enabled.
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Shared Peripheral Interrupt Pending Clear Register

The GICDST SPI PND CLR[n] register provides a clear-pending bit for each interrupt supported by the GIC.
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VALUE[15:0] (R/W)
Clear Pending Interrupt
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Clear Pending Interrupt

Figure 7-69: GICDST_SPI_PND_CLR[n] Register Diagram

Table 7-72: GICDST_SPI_PND_CLR|[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Clear Pending Interrupt.
(R/W) Writing 1 toa GICDST_SPI_PND CLR[n] .VALUE bit clears the pending status
of the corresponding peripheral interrupt. Reading a bit identifies whether the inter-
rupt is pending.
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Shared Peripheral Interrupt Pending Set Register

The GICDST SPI PND SET [n] register provides a set-pending bit for each interrupt supported by the GIC.

VALUE[15:0] (R/W)
Set Pending Interrupt

VALUE[31:16] (R'W)
Set Pending Interrupt
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Figure 7-70: GICDST_SPI_PND_SET[n] Register Diagram

Table 7-73: GICDST_SPI_PND_SET[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Set Pending Interrupt.
(R/W) Writing 1 toa GICDST _SPI_PND SET[n] .VALUE bit sets the status of the cor-
responding peripheral interrupt to pending. Reading a bit identifies whether the inter-
rupt is pending.

7-104

ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference



ADSP-SC58x GICDST Register Descriptions

Shared Peripheral Interrupt Security Register

The GICDST SPI SECURITY [n] register provides a security status bit for each interrupt supported by the
GIC.
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Interrupt Security
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Figure 7-71: GICDST_SPI_SECURITY[n] Register Diagram

Table 7-74: GICDST_SPI_SECURITY[n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
31:0 | VALUE Shared Peripheral Interrupt Security Interrupt Security.
(RIW) The GICDST SPI_SECURITY [n] .VALUE bits control the security status of the
corresponding interrupt.
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Shared Peripheral Interrupt Processor Targets Register

The GICDST SPI TRGT [n] register provides an 8-bit CPU targets field for each interrupt supported by the

GIC.

7 6 54,32 10
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VALUE (R/W) —I

Shared Peripheral Interrupt Processor
Targets

Figure 7-72: GICDST_SPI_TRGT [n] Register Diagram

Table 7-75: GICDST_SPI_TRGT [n] Register Fields

Bit No. Bit Name Description/Enumeration
(Access)
7:0 | VALUE Shared Peripheral Interrupt Processor Targets.
(R'W)) The GICDST SPI TRGT [n] .VALUE bit field stores the list of processors that the

interrupt is sent to if it is asserted.
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8 Trigger Routing Unit (TRU)

The TRU provides system-level sequence control without core intervention. The TRU maps trigger masters (genera-
tors of triggers) to trigger slaves (receivers of triggers). Slave endpoints can be configured to respond to triggers in
various ways. Multiple TRUs may be provided in a multiprocessor system to create a trigger network. Common ap-
plications enabled by the TRU include:

* Automatically triggering the start of a DMA sequence after a sequence from another DMA channel completes
*  Software triggering

* Synchronization of concurrent activities

TRU Features
The TRU supports the following features:

* Automatically triggering the start of a DMA sequence after a sequence from another DMA channel completes.
Once a DMA channel completes data transfer, it can act as a Trigger Master and signal an internal trigger pulse
to the programmed Trigger Slave which can also be another DMA channel. The Slave Trigger connected to the
DMA channel kicks off the DMA transfer automatically. None of this requires core intervention once the initi-
alization is done.

* Software triggers. The best use of triggers is to minimize core intervention. It is also possible to initiate a trigger
pulse to a Trigger Slave, in the software.

* Synchronization of concurrent activities. A single Trigger Master can initiate a trigger pulse to multiple Trigger
Slaves so that several system level activities can be synchronized on an internally or externally generated event.

* Configuration protection through register-level lock bits and global lock indication

TRU Functional Description
The following sections provide a description of the TRU.
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ADSP-SC58x TRU Register List

The Trigger Routing Unit (TRU) provides simple sequence control of distributed modules without the penalties

associated with core intervention (for example, interrupt overhead). The TRU receives trigger inputs from all master
trigger inputs (MT]) and the TRU master trigger register (TRU MTR). Based on these inputs, the TRU logic gener-

ates trigger outputs that initiate slave operations in the processor core and peripherals. A set of registers governs

TRU operations. For more information on TRU functionality, see the TRU register descriptions.

Table 8-1: ADSP-SC58x TRU Register List

Name

Description

TRU ERRADDR

Error Address Register

TRU_GCTL Global Control Register
TRU_MTR Master Trigger Register
TRU_ SSR[n] Slave Select Register
TRU STAT Status Information Register

ADSP-SC58x TRU Interrupt List

Table 8-2: ADSP-SC58x TRU Interrupt List

Interrupt | Name Description Sensitivity DMA
ID Channel
136 TRUO_SLV4 TRUO Interrupt 4, Core ID = 1 only Edge

137 TRUO_SLV5 TRUO Interrupt 5, Core ID = 1 only Edge

138 TRUO_SLVG TRUO Interrupt 6, Core ID = 1 only Edge

139 TRUO_SLV7 TRUO Interrupt 7, Core ID =1 only Edge

140 TRUO_SLVS TRUO Interrupt 8, Core ID = 2 only Edge

141 TRUO_SLV9 TRUO Interrupt 9, Core ID = 2 only Edge

142 TRUO_SLV10 TRUO Interrupt 10, Core ID = 2 only Edge

143 TRUO_SLV11 TRUO Interrupt 11, Core ID = 2 only | Edge

280 TRUO_SLVO TRUO Interrupt 0, Core ID = 0 only Edge

281 TRUO_SLV1 TRUO Interrupt 1, Core ID = 0 only Edge

282 TRUO_SLV?2 TRUO Interrupt 2, Core ID = 0 only Edge

283 TRUO_SLV3 TRUO Interrupt 3, Core ID = 0 only Edge
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Table 8-3: ADSP-SC58x Trigger List Masters

TRU Functional Description

Trigger ID | Name Description Sensitivity
0 RESERVED TRIGO NC_RES0

1 CGUO_EVT CGUO Event Edge
2 CGU1l_EVT CGUI1 Event Edge
3 CO_SNDEVT Core0 Send Event

4 CO WFI Core0 Wait For Interrupt

5 CO_WFE Core0 Wait For Event

6 TIMERO TMRO MST TIMERO Timer 0 Edge
7 TIMERO TMR1 MST TIMERO Timer 1 Edge
8 TIMERO TMR2 MST TIMERO Timer 2 Edge
9 TIMERO TMR3 MST TIMERO Timer 3 Edge
10 TIMERO TMR4 MST TIMERO Timer 4 Edge
11 TIMERO TMR5 MST TIMERO Timer 5 Edge
12 TIMERO TMR6 MST TIMERO Timer 6 Edge
13 TIMERO TMR7 MST TIMERO Timer 7 Edge
14 PINTO BLOCK PINTO Pin Interrupt Block Level
15 PINT1 BLOCK PINT1 Pin Interrupt Block Level
16 PINT2 BLOCK PINT?2 Pin Interrupt Block Level
17 PINT3 BLOCK PINT3 Pin Interrupt Block Level
18 PINT4 BLOCK PINT4 Pin Interrupt Block Level
19 PINT5 BLOCK PINTS5 Pin Interrupt Block Level
20 CNTO_ STAT CNTO Status Level
21 PWMO_SYNC PWMO PWMTMR Grouped Edge
22 PWM1 SYNC PWMI1 PWMTMR Grouped Edge
23 PWM2 SYNC PWM2 PWMTMR Grouped Edge
24 SPORTO_A DMA SPORTO0 Channel A DMA Edge
25 SPORTO_B DMA SPORTO0 Channel B DMA Edge
26 SPORT1 A DMA SPORT1 Channel A DMA Edge
27 SPORT1 B DMA SPORT1 Channel B DMA Edge
28 SPORT2 A DMA SPORT?2 Channel A DMA Edge
29 SPORT2 B DMA SPORT?2 Channel B DMA Edge
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Table 8-3: ADSP-SC58x Trigger List Masters (Continued)

Trigger ID | Name Description Sensitivity
30 SPORT3 A DMA SPORT3 Channel A DMA Edge
31 SPORT3 B DMA SPORT3 Channel B DMA Edge
32 SPORT4 A DMA SPORT4 Channel A DMA Edge
33 SPORT4 B DMA SPORT4 Channel B DMA Edge
34 SPORT5 A DMA SPORT5 Channel A DMA Edge
35 SPORT5 B DMA SPORT5 Channel B DMA Edge
36 SPORT6_ A DMA SPORT6 Channel A DMA Edge
37 SPORT6 B DMA SPORT6 Channel B DMA Edge
38 SPORT7 A DMA SPORT7 Channel A DMA Edge
39 SPORT7_ B DMA SPORT?7 Channel B DMA Edge
40 SPIO_TXDMA SPI0 TX DMA Channel Edge
41 SPIO_ RXDMA SPI0 RX DMA Channel Edge
£ SPI1 TXDMA SPI1 TX DMA Channel Edge
43 SPT1_RXDMA SPI1 RX DMA Channel Edge
44 SPI2 TXDMA SPI2 TX DMA Channel Edge
45 SPI2_ RXDMA SPI2 RX DMA Channel Edge
46 HAEO RXDMA CHO HAEO RX DMA Channel 0 Level
47 HAEO RXDMA CH1 HAEO RX DMA Channel 1 Level
48 HAEO TXDMA HAEO TX DMA Channel 0 Level
49 SINCO PO _OVLD SINCO Pair 0 Overload Indicator Edge
50 SINCO P1 OVLD SINCO Pair 1 Overload Indicator Edge
51 SINCO P2 OVLD SINCO Pair 2 Overload Indicator Edge
52 SINCO P3 OVLD SINCO Pair 3 Overload Indicator Edge
53 SINCO_DATAOQ SINCO Data Move 0 Edge
54 SINCO_DATA1 SINCO Data Move 1 Edge
55 EMACO_ STAT EMACO Status None
56 EMAC1 STAT EMACI Status None
57 FFTAO_TXDMA FFTAO Transmit DMA

58 FFTAO_RXDMA FFTAO Receive DMA

59 FFTAO_TRIGOUT FFTAO Trigger Out

60 FIRO DMA FIR0O DMA Edge
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Table 8-3: ADSP-SC58x Trigger List Masters (Continued)

TRU Functional Description

Trigger ID | Name Description Sensitivity
61 IIRO DMA [IRO DMA Edge
62 EPPI0 CHO DMA EPPI0 Channel 0 DMA Edge
63 EPPIO C